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Executive Summary
The Water Cycle Study is required to determine whether the planned growth can be accommodated within existing
or improved water infrastructure services, without breaching environmental limits. The holistic approach to
examining planning proposals in the context of an integrated water cycle also represents best practice for delivering
Local Development Frameworks, in particular Core Strategy Development Plan Documents.
Water Cycle Studies (WCS) are typically undertaken in three phases: Scoping; Outline and Detailed. This report is
composed of a Part One constraints identification, and a Part Two strategy for South Kesteven. An Outline study
was completed in January 2011 and subsequently potential development sites were identified requiring more
detailed assessment.
The purpose of the Part One phase was to identify gaps arising from the original Outline study, and further explore
the implications for development needing further examination in Part Two. Part One does not aim to replace nor
duplicate the findings of the Outline study. It identifies the most significant issues constraining the proposed
development in South Kesteven and highlights specific developments that should not be progressed further. The
elements of flood risk, sewerage network capacity, and wastewater treatment and water quality are examined
individually with a view to developing a more detailed matrix assessment, focussing on potential solutions,
timescales and phasing issues in Part Two. The Outline study concluded that water resource availability is not an
issue in this area and so this is not included in this study, with the exception of water supply infrastructure
assessments in the Bourne area.
A simple scoring is applied to each constraint to enable a high level comparison of the issues affecting each site,
and thus each key development area. A summary is presented in Section 3. The sites are ranked according to the
combined constraints that would need to be resolved to support the growth plans. The constraints scores range
from 0 to 13. Inevitably, a small number of the preferred sites are among those identified as having significant
constraints (five out of twenty-eight short listed sites were ranked in the top third).
The Part One constraints scores show that overall the Deepings is most constrained and this is due primarily to the
inability of the treatment works to accept any further increase in wastewater. Discharge levels are currently at the
consented limit plus the treatment works does not have the physical capacity to process any increase in volume.
Growth in Stamford is also constrained but there is potentially more flexibility as there is some limited capacity at
the treatment works and whilst sewerage issues are potentially a major issue this may be examined on a site by site
basis, although even small sites must be planned in consideration of one another, as cumulative individual site
developments could create problems. The immediate risk that needs to be resolved in Stamford is the ongoing
uncertainty regarding sewerage capacity in the town. This study has concluded that additional Urban Pollution
Management (UPM) studies are required for each individual site to fully understand the risk on downstream
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Combined Sewer Overflows. The risk is if these studies conclude that the growth plans will require a strategic
sewer solution before they can be connected to the sewerage system.
Part One ranks the developments in Bourne with low constraint scores. However, further analysis within Part Two
examines the surface water issues in more detail and whilst it concludes that growth here is not constrained by
flooding any development needs to be sensitive to the risks, and in particular mitigation measures are required to
ensure that development on one site will not create a flooding risk that currently does not exist. Part Two also
identifies that the remaining capacity at Bourne wastewater treatment works has theoretically been allocated to the
Elsea Park development. The proposal for up to 230 new homes within mixed use development in Bourne has not
been progressed to a stage that can be formally taken into account in the treatment works capacity assessment. The
treatment works has hydraulic capacity to process additional volume and water quality issues are less significant in
this part of the catchment but growth would need to be discussed with Anglian Water.
The results of Part One were used by the Council, in combination with other evidence base studies, to identify a
preferred set of development sites. Subsequently Part Two focuses on the preferred sites. The Council recognises
that whilst this is considered more detailed for its planning purpose this study does not deliver the level of technical
content that is set out in the Environment Agency definition. The reason for this is that the Council development
plans are not at a sufficiently advanced stage to justify the expense of a full detailed study.
Part Two examines flood risk in more detail, in particular the surface water flooding issues identified in Part One.
A small number of sites would be subject to fluvial (river) flooding in their current form. In most cases it may be
sufficient to reconfigure the sites to avoid the areas at risk. The more widespread and potentially significant issue
is the risk of surface water flooding. This report sets out the need for sustainable drainage across South Kesteven,
provides an overview of the main drainage techniques that are suitable in different areas, and also includes
indicative site specific drainage recommendations (Appendix A). However, due to the status of the preferred
development sites it was agreed that detailed investigations of site specific surface water management issues and
SuDS options would be inappropriate. This report makes repeated reference to the need for developers and the
drainage authorities in South Kesteven to engage at the earliest possible opportunities to discuss and explore site
specific drainage issues within the context of overall catchment water management.
The final section of Part Two sets out a proposed plan for the Council, identifying which areas may be the most
feasible to commence in the early years of the planning period, and the actions that are required by the Council and
its key stakeholders to ensure that both early stage and longer term developments can be realised successfully.
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1.

Glossary

AMP

Asset Management Period

Five year period in which water companies implement planned upgrades and
improvements to their asset base. Activities are subject to funding review. The current
AMP period (AMP5) runs from 2009-10 to 2014-15. AMP6 begins in 2015-16. AMP7
begins in 2020-21.

AWS

Anglian Water Services

Water supply and sewerage company, that provides supply and sewerage services to
homes and businesses in the study area.

AONB

Area of Outstanding Natural
Beauty

An area of countryside considered to have significant landscape value in England,
Wales or Northern Ireland, that has been specially designated by the Countryside
Agency (now Natural England) on behalf of the United Kingdom government.

BAP

Biodiversity Action Plan

Each Local Biodiversity Action Plan works on the basis of partnership to identify local
priorities and to determine the contribution they can make to the delivery of the
national Species and Habitat Action Plan targets.

BREEAM

Building Research
Establishment Environmental
Assessment Method

A voluntary measurement rating for green buildings that was established in the UK by
the Building Research Establishment (BRE).

BOD

Biological Oxygen Demand

A widely used measure of polluting potential - a measure of oxygen use, or demand,
by bacteria breaking down the biodegradable load in sewage treatment plants or
environmental waters.

CLG

Communities and Local
Government

Communities and Local Government sets policy on local government, housing, urban
regeneration, planning and fire and rescue.

CFMP

Catchment Flood
Management Plan

A strategic planning tool through which the Agency will seek to work with other key
decision-makers within a river catchment to identify and agree policies for sustainable
flood risk management.

CIRIA

Construction Industry
Research and Information
Association

CIRIA delivers research activities for the delivery and operation of the built
environment. CIRIA is an independent member based not-for-profit association.

CSO

Combined Sewer Overflow

A system for allowing a certain flow of combined sewerage and stormwater to be
discharged into watercourses untreated during storm events to prevent the sewerage
system backing up and flooding.

Defra

Department for Environment,
Food and Rural Affairs

Department that brings together the interests of farmers and the countryside; the
environment and the rural economy; the food we eat, the air we breathe and the water
we drink.

DPD

Development Plan Document

Details the spatial representation of housing and commercial land allocations in
response to the regional spatial strategy.

DWF

Dry Weather Flow

The measure of the flow influx to a WwTW derived from human activity (both domestic
and trade), but excluding any storm-induced flows.

EA

Environment Agency

A government body that aims to prevent or minimise the effects of pollution on the
environment and issues permits to monitor and control activities that handle or
produce waste. It also provides up-to-date information on waste management matters
and deals with other matters such as water issues including flood protection advice.

GIS

Geographical Information
System

A system for capturing, storing, analyzing and managing data and associated
attributes which are spatially referenced to the earth.

GQA

General Quality Assessment

The Environment Agency's method for classifying the water quality of rivers and
canals is known as the General Quality Assessment scheme (GQA). It is designed to
provide an accurate and consistent assessment of the state of water quality and
changes in this state over time.

IDB

Internal Drainage Board

Statutory bodies created by Act of Parliament to provide a flood protection and water
level management service.

LCC

Lincolnshire County Council
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LDF

Local Development
Framework

A folder of local development documents that outlines how planning will be managed
in the area.

l/h/d

Litres per head per day

A unit for measuring the amount of water consumed and waste flow from households.

LPA

Local Planning Authority

The local authority or council that is empowered by law to exercise planning functions.
Often the local borough or district council. National parks and the Broads authority are
also considered to be local planning authorities. County councils are the authority for
waste and minerals matters.

PFC

Pipe Full Capacity

Measurement unit in sewerage capacity assessments.

PPS25

Planning Policy Statement 25

Set out the Government’s national policies on development and flood risk. The policies
in these statements apply throughout England and focus on procedural policy and the
process of preparing local development documents.

Ramsar

The Convention on Wetlands
of International Importance,
called the Ramsar
Convention

Intergovernmental treaty that provides the framework for national action and
international cooperation for the conservation and wise use of wetlands and their
resources. Named after the Iranian city of Ramsar, where the treaty was signed in
1971.

RBMP

River Basin Management
Plan

The River Basin Management Plans describe the river basin district, and the pressures
that the water environment faces. It shows what this means for the current state of the
water environment in the river basin district, and what actions will be taken to address
the pressures in line with the requirements of the Water Framework Directive. It sets
out what improvements are possible by 2015.

RQP

River Quality Planning

A concept with principles and methods to calculate effluent discharge consents and
quality performance assessment.

RSS

Regional Spatial Strategy

A broad development strategy for a region for a 15 to 20 year period prepared by the
Regional Planning Body. It has recently been announced that these are to be
revoked. However, many councils are opting to retain their allocated housing
requirement within their own LDFs.

SAC

Special Area of Conservation

A site designated under the European Community Habitats Directive, to protect
internationally important natural habitats and species.

SFRA

Strategic Flood Risk
Assessment

Document that informs the planning process of flood risk and provides information on
future risk over a wide spatial area. It is also used as a planning tool to examine the
sustainability of the proposed development allocations.

SKDC

South Kesteven District
Council

District Council within the county of Lincolnshire.

SPA

Special Protection Area

Sites classified under the European Community Directive on Wild Birds to protect
internationally important bird species.

SPZ

Source Protection Zone

Also known as Groundwater Source Protection Zones, these are zones used to
protect groundwater sources of public water supply from surface activity.

SSSI

Site of Special Scientific
Interest

A site identified under the Wildlife and Countryside Act 1981 (as amended by the
Countryside and Rights of Way Act 2000) as an area of special interest by reason of
any of its flora, fauna, geological or physiographical features (basically, plants,
animals, and natural features relating to the Earth's structure).

STW

Severn Trent Water Ltd

Water supply and sewerage company. Borders the western edge of the study area.

SuDS

Sustainable Drainage
Systems

Sustainable drainage systems or sustainable (urban) drainage systems: a sequence
of management practices and control structures designed to drain surface water in a
more sustainable fashion than some conventional techniques (may also be referred to
as SDS).

SWMP

Surface Water Management
Plan

A framework through which key local partners with responsibility for surface water and
drainage in their area work together to understand the causes of surface water
flooding and agree the most cost effective way of managing surface water flood risk.

UKCIP

United Kingdom Climate
Change Impacts Programme

Mainly funded by the Department for Environment, Food and Rural Affairs it helps coordinate scientific research into the impacts of climate change, and helps
organisations adapt to those unavoidable impacts.
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UKWIR

United Kingdom Water
Industry Research

This organisation facilitates collaborative research for UK water operators.

UPM

Urban Pollution Management

The basic principles of UPM are that the wastewater systems should be considered
as a single entity comprising of the sewerage system, sewage treatment facilities and
the receiving waters. Changes to any part of the catchment can have beneficial or
detrimental impacts on the whole system and all parts must be considered. UPM
analyses the relationship between growth and the performance of CSOs.

WCS

Water Cycle Study

A study aimed at ensuring that future development is sustainable in terms of flood risk
management, water quality and water supply.

WFD

Water Framework Directive

A European Union directive which commits member states to making all water bodies
(surface, estuarine and groundwater) of good qualitative and quantitative status by
2015.

WwTW

Wastewater Treatment Works

Separates solids from liquids by physical processes and purifies the liquid by
biological processes. Discharge from Wastewater Treatment Works may contain a
range of pollutants and need to be carefully monitored.
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2.

Introduction to Part One

2.1

Development in South Kesteven

In total South Kesteven adopted a growth target of 13,600 new homes between 2006 and 2026. This includes 7680
new homes in Grantham which are excluded from this study, although the inter-relationships between growth in
Grantham and the surrounding South Kesteven areas are examined. Excluding Grantham, the Core Strategy
requires 5920 new homes to be built within South Kesteven. Of this 2,460 homes had been completed by 31st
March 2011. These are already supported by the water infrastructure, and so do not need to be reassessed. In
addition by 31st March 2011 a further 2,376 homes were committed. This leaves a residual requirement of 1,084
new homes which are not yet catered for within the water infrastructure and for which optimal sites need to be
allocated.
The Council has requested that the implications of a second more ambitious housing scenario are also examined.
In Scenario two between 1630 and 1730 additional new homes (in addition to those already built and committed)
would need to be supported, this is 10 per cent higher than the Core Strategy scenario. The most significant
difference between these two scenarios is the inclusion of residential development in Bourne in Scenario 2 (230
units compared to zero in Scenario 1). These data are presented in Table 2.1:
• Scenario 1: 1100-1200 new homes (additional to completions and commitments) + 97ha commercial
land. (This is slightly higher than the residual to meet the Core Strategy requirement as the number of
commitments increased in the fourth quarter of 2010 in relation to the scenario that was developed);
• Scenario 2: Up to 1730 new homes (additional to completions and commitments) + 97ha commercial
land.
The Council has already identified and consulted on a long list of sites which were suggested for consideration. An
assessment of these against standard criteria has led to a large number of sites being rejected as unsuitable for
allocation. This process resulted in a short list of sites that could be developed. It is these short listed sites which
have been considered in Part 1 of the detailed Water Cycle Study. These sites are shown in Figure 2.1. In order to
deliver the higher growth target the Council has requested that this study examines the implications of developing
sites with either 30 or 40 houses per hectare. The total number of housing units included within the development
sites list is considerably higher than the total number of new homes that are actually required.
The Council also has plans to develop 97 hectares of land for commercial developments. This is in addition to 85
sites that are already committed, some of which are already under construction.
This water cycle study aims to identify those sites that should not be taken forward to the Site Allocations phase on
the grounds of constraints in the water environment and the water infrastructure. Part One of this report forms the
first round of that assessment, highlighting sites or groups of sites where there is either a single constraint, or a
combination of constraints that are serious enough to prohibit or significantly delay development until the
constraint is resolved and removed.
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Table 2.1 summarises the two scenarios potential housing units across the development areas, plus the commercial
land to be supported. This is illustrated in Figure 2.1.

Table 2.1

Comparison of Potential and Target Housing Units and Commercial Land

Area

Housing
Growth
Target
Scenario 1

Housing
Growth
Target
Scenario 2

Commercial
Growth
Target

Total Units in the Potential Sites

Stamford

550- 600 units

660 - 710 units

24 ha

16 sites: 2475 – 2900 units

Bourne

0

230 units

50 ha

66.2 commercial ha. No specific sites in Bourne
identified

Deepings:

Deeping St. James

Total: 18 sites: 2466 – 3321 units and 21.7 ha
commercial land
400 units

490 units

23 ha

Market Deeping

5 sites: 1405 – 1873 units. No commercial land

13 sites: 1061 – 1448 housing units
21.7 commercial ha This is a potential shortfall

Local Service Centres*

150- 200 units

250- 300 units

0 ha

2460-3282 units; 111.9ha

Ancaster

2 sites: 73 – 98 units

Barrowby

5 sites: 210 – 279 units

Billingborough

7 sites: 351 – 467 units

Castle Bytham

3 sites: 240 – 320 units

Caythorpe

1 site: 158 – 211 units

Colsterworth

2 sites: 203 – 270 units + 2 commercial sites: 10 ha

Corby Glen

3 sites: 94 – 125 units

Great Gonerby

4 sites :174 – 233 units + 1 commercial site: 45 ha

Harlaxton

2 sites: 218 – 291 units

Langtoft

4 sites: 334 – 446 units

Long Bennington

4 sites: 164 – 219 units + 1 commercial site: 55 ha

Morton

1 site: 21-29 units

South Witham

2 sites: 57 – 76 units

Thurlby

3 sites: 163 – 218 units

TOTAL

1100 - 1200

1630 - 1730

97 ha

7402-9504 units** 246.8 commercial ha

* Note there are no suitable sites short listed in Baston or Barkston
** This is the maximum if sites MDEEP03-09 in Market Deeping were to be developed separately. A slightly lower range of
7130-9141 would be the maximum if these sites are combined and developed as site ADD44.
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476000

478000

480000

482000

484000

486000

488000

490000

492000

494000

496000

498000

500000

502000

504000

506000

508000

510000

512000

514000

516000

518000

520000

522000

524000

526000

528000

350000

351000

352000

474000

348000

Study area
Grantham (outside of study area)
Potential development sites
Commercial sites commited
Rivers

306000

307000

308000

309000

310000

311000

312000

313000

314000

315000

316000

317000

318000

319000

320000

321000

322000

323000
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2.2

Study History

South Kesteven is in a region where the need for significant growth has been identified. The town of Grantham
was awarded Growth Point status in 2007 but this status is not applicable to the surrounding areas within South
Kesteven. However, housing and economic needs assessments have revealed shortages in housing levels
(including a significant shortfall of all sizes of affordable housing) and commercial activity.
These needs were picked up by the Regional Government and in 2009 the East Midlands Regional Plan (EMRP)
was published setting out strategic and local growth requirements to support the social and economic well-being of
the region. That strategy suggested 13,600 new households plus commercial growth was required in South
Kesteven between 2006 and 2026. The majority of this growth is to be concentrated in Grantham.
Subsequently, South Kesteven District Council commissioned an Outline water cycle study specifically for
Grantham. The Council also joined forces with neighbouring Rutland and South Holland local authorities to
commission a joint Outline water cycle study to examine the capacity of the environment and the existing water
infrastructure to support the suggested growth in the part of South Kesteven, excluding Grantham and the other two
authority areas.
The Outline study was completed in January 2011. Subsequently, South Kesteven identified the need for an
additional more detailed examination of the capacity and constraints to specific development sites in its own area.
South Kesteven District Council has identified a range of potential development sites for housing and/or
commercial developments to meet the future development needs of the district as identified in the Core Strategy.
Sites for new housing development have been identified in the towns of Stamford, Bourne and the Deepings and in
14 of the 16 village Local Service Centres (LSCs). Future appropriate development is considered necessary within
these LSCs to maintain their role as service providers for the surrounding smaller villages.
The Council has also identified potential sites where employment, shopping and community facilities should be
located. These potential sites were consulted upon in October 2009 (South Kesteven 200b) and additional sites
were also consulted on in August 2010 (South Kesteven 2010b). At that stage no site assessments had been made,
other than to identify whether they are affected by the following key constraints:
• High Flood Risk Zone;
• Designated Wildlife Site;
• Conservation Area;
• Listed Building;
• Historic Parks and Gardens; and
• Contaminated Land.
Subsequently the Council issued a consultation on the development policies (South Kesteven 2010c) to be included
alongside the site allocations in the Site Allocation and Policies DPD. Assessment of all the suggested sites for
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development has refined this list of potential sites for allocation, and it is this list that is scrutinised in this detailed
water cycle study.

2.3

Aims and Objectives

The overall aim of the detailed water cycle study is to present evidence of the capacity and constraints within the
water infrastructure and water environment to support the growth that is proposed in South Kesteven. The
evidence will form an important part of the Council’s evidence to support the preparation of the Site Allocation and
Policies Development Plan Documents (DPDs).
More specifically, the purpose of this Part One report is to confirm the nature of any significant constraints to
growth from the various elements of the water cycle and to identify any ‘showstoppers’ that the Council needs to
be aware of whilst it begins to refine its Site Allocations documents.

Box 1

Detailed Water Cycle Study Objectives

Part One: confirm existing capacity and identify key constraints for growth in the key areas
Part Two: examine the combinations of constraints in different areas, identify a hierarchy of issues, and examine the solutions and relative
costs of facilitating growth. To provide the Council with a tool from which it will be easier to select and decline sites for further consideration.
To provide the evidence base for decisions which may subsequently be questioned at an Examination in Public. To provide clear information
to potential developers and other interested parties on the issues that have been considered, the assessments that have been made, and the
messages that all the planning parties agree to (Council, Anglian Water, Environment Agency, and IDBs).

The specific technical objectives are:
• Determine whether environmental resources can cope with providing water and receiving wastewater
to/from further development:
- Will there be a water quality impact? Are there location specific environmental risks?
• Determine whether the existing water and wastewater services infrastructure has sufficient capacity to
support the planned development, and consider different location scenarios:
- What constraints are there on increasing capacity?
- What opportunities are there for changing proposed development?
• Identify if additional water and wastewater infrastructure is required for new development, together
with the timescale for its delivery:
- Are there outstanding concerns about infrastructure provision?
• Ensure that sustainable flood risk management measures are delivered through policies to protect
future development from flooding and from increasing flood risk:
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- Can development be accommodated without increasing flood risk?
• Provide the evidence base for the Site Allocations and Development Plan Documents and provide a
platform for stakeholder engagement throughout the project programme and beyond (this may include
using the report to respond to future queries and concerns that water related issues have been
adequately taken into account); and
• Identify if and where further studies are required.

2.4

Scope

This study is called the South Kesteven detailed water cycle study. It builds on the information and findings of
previous studies including the joint Outline study, and relevant elements of the Grantham and Peterborough water
cycle studies. It makes extensive use of the Strategic Flood Risk Assessments (SFRA) (levels 1 and 2) completed
on behalf of South Kesteven District Council by AMEC. However, at the request of the Council the study does not
include all of the ‘Detailed study’ assessments as defined by the Environment Agency ‘Water Cycle Study
Manual’.
The purpose of this study is to help the Council to further refine its list of potential development sites, to develop its
Site Allocations document. No specific sites have been selected at this point, and so no detailed assessments of
specific sites are necessary. However, the Council requires evidence that all sites have been examined to a
sufficient level to identify any significant showstoppers and to understand the hierarchy of constraints affecting
each site or group of sites.
This study re-examines the relationship between growth and the existing water infrastructure, making use of the
most up to date information that is available to provide robust evidence on the constraints imposed by the water
sewerage network and the treatment capacity at wastewater treatment works. This study examines the
environmental and indicative financial constraints that affect ability to increase capacity in certain sections of the
infrastructure. The Outline study concluded that there should be an appropriate balance between supply and
demand for potable water provided that Anglian Water is able to deliver the strategy in its 2009 Water Resource
Management Plan. Therefore, it was agreed by the Council and the project steering group that further investigation
of water resources and demand for water should be excluded from this study. Capacity in the water supply
infrastructure has also been confirmed by Anglian Water, for all areas except for the potential commercial
development in Bourne and so this is examined in this study.
The SFRA has provided much information on the nature of flood risk to existing properties and land in this area.
This study uses this information to provide more detail on the level of constraint that all the relevant forms of flood
risk pose to new developments.
All sites (or groups of sites as relevant) have been examined individually and the combination of constraints
presented for each. However, over time successive developments may impact on the environment and on the
ability of the infrastructure to support it, leading to problems that need to be resolved. This study presents the
potential cumulative impacts on each part of the water environment on a timescale, arising from potential growth.
It presents the indicative cost of the solutions that would be required to facilitate growth (cumulative growth) in
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each area. Detailed costs are inappropriate and are not required at this stage. The level of information provided has
been determined to meet the Council’s requirements for comparing the relative costs of different development
strategies, and Anglian Water’s confidentiality requirements.

2.5

Stakeholder Steering Group

The relevant planning parties formed a steering group guiding the development of this study and approving its
content. The key organisations involved were:
• South Kesteven District Council;
• Anglian Water;
• Environment Agency;
• Upper Witham Internal Drainage Board;
• Welland and Deeping Internal Drainage Board;
• Black Sluice Internal Drainage Board; and
• Lincolnshire County Council as Lead Local Flood Authority
There are three Internal Drainage Boards operating across the study area, although not all of the area has IDB
coverage. The Internal Drainage Boards are statutory bodies created by Act of Parliament to provide a flood
protection and water level management service. IDB's are established in particularly low lying flood risk sensitive
areas to focus on the specific needs of these areas. The local authority (Council) focuses on the more 'local' urban
requirements, enabling the Environment Agency to concentrate on the major elements of the infrastructure and the
provision of a flood warning service. This division of responsibility has many benefits but it is also important that
the three authorities deliver an integrated service. To that end each of the IDBs with responsibility in South
Kesteven, the Environment Agency, the Lincolnshire Council, and South Kesteven District Council, together with
Anglian Water, have teamed up to form a Steering Group to ensure that all relevant elements of the water cycle are
examined appropriately, to review the report findings, and to agree a single set of policies and messages. In this
way all planning applications will be considered in light of the findings of the water cycle study to which they have
contributed.

2.6

Water Legislation and Guidance

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 management of 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.
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There is currently a significant 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 primary pieces of legislation which set the context relating to the
water cycle are summarised in Table 2.2 below.

Table 2.2

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 environmental standards and thresholds. Whilst there is no certainty that these standards will become
statutory in the current form, they form the best current knowledge of how the standards may change. It is considered
likely they will be finalised later this year.

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 effect 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 body 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.

Freshwater Fish
Directive

The EC Directive on Freshwater Fish is designed to protect and improve the quality of rivers and lakes to encourage
healthy fish populations. It sets water quality standards and monitoring requirements for areas of water which are
chosen, or 'designated' by Defra. These 'designated' areas of water are selected because they are significant bodies
of water which are capable of supporting fish populations.
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Legislation

Description

Floods Directive and
Flood Risk Regulations
2009

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. The
Flood Risk Regulations 2009 was published in December 2009 to transpose the directive into UK law

Floods and Water
Management Act

The Flood and Water Management Act received Royal Assent on 8 April 2010. It is designed to improve how the UK
prepares for and responds to flood emergencies and better protect water quality and water supplies during drought.
The Act will provide better, more comprehensive management of flood risk for people, homes and businesses. It will
also help tackle bad debt in the water industry, improve the affordability of water bills for certain groups and
individuals, and help ensure continuity of water supplies to the consumer. Implementation of the first parts of the
Flood and Water Management Act 2010 began on the 01 October 2010.

Planning Policy
Statement 25 (PPS25)

Planning Policy Statement 25 (PPS25) sets out the Government's spatial planning policy on development and flood
risk. It clarifies the definition of functional floodplain and sets out how the policy is applied to essential infrastructure,
including water treatment works. requires that planning should consider all sources of flooding. It extends from sitespecific to regional scale planning.
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3.

Environmental and Infrastructure Capacity

This section sets out the core facts defining the level of constraint across South Kesteven. Supporting information
is available in the appendices. This constraints analysis will underpin the more detailed constraints matrix in Part
Two, although obvious compounding constraints are highlighted in this Part One phase.
The constraints for development are presented below in a traffic light context, for each topic area. The key for the
traffic light system is the same for each area of the water cycle and is as follows:
Development should not proceed due to major constraint / significant further work required to remove the constraint
Part of the development should not proceed due to major constraint
Constraints identified, development may be ok with mitigation to meet growth targets
Development ok, no or only very minor constraints identified

3.1

Flood Risk at Potential Development Sites

The Council potential development plan data has been examined using ArcGIS to identify any overlap between site
boundaries and the flood risk zones developed as part of the SFRA level 1 and 2. This has identified sites which
are intercepted by known areas of fluvial flood risk (river flooding), and pluvial flood risk (flood from surface
water).
PPS25 aims to steer new development away from areas at risk of flooding and promotes the preferential
development of sites with low flood risk. It considers appropriate types of development for different levels of flood
risk on the basis of the vulnerability to flooding. Residential development is classified as ‘more vulnerable’ to
flood risk and, as such, is considered inappropriate in Flood Zone 3 (high risk of fluvial or tidal flooding) unless it
can be demonstrated that there are no other suitable sites at lower risk of flooding (the Sequential Test) and that the
site is safe, will not increase flood risk elsewhere and delivers wider sustainability benefits that outweigh flood
risks (the Exception Test).
Within Flood Zone 3, PPS25 also defines Flood Zone 3b, called ‘functional floodplain’ which covers land critical
for flood storage during a flood event. All development apart from ‘water compatible’ uses is considered
inappropriate in Flood Zone 3b. Development in areas with high pluvial flood risk should only proceed where
appropriate mitigation can be provided.
The SFRA identified sites that are located in flood risk zones (AMEC, 2011). South Kesteven District Council has
used the result of this to identify the sites that are not within flood zone 3b for allocation. This study has picked up
on very minor areas of some site boundaries that touch the flood zone. It is likely that the scale of the issue was too
small for the SFRA to highlight this as a problem. The purpose of showing this in this study is to ensure that any
necessary minor readjustments are made to the site boundaries so that no part of the area is at risk.
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The information presented in Table 3.1 to Table 3.3 and illustrated in Figure 3.1 summarises the findings of the
SFRA to support this report as a standalone document. Further detail and information is available in the SFRA
(AMEC, 2011).
The SFRA is primarily concerned with fluvial flooding and does not examine problems of surface water flooding.
The lack of drainage options in South Kesteven is a major problem but each site will have its own unique
constraints and opportunities and will be subject to appropriate vulnerability assessments. Some sites are at risk of
both fluvial flood and surface water flooding. A small number of sites are not affected by any existing flood risks.
The list of sites are ordered to reflect the importance that the Council may give to each site, e.g. a site with a
maximum of 25 homes may be less important to resolve than a more strategic site providing 100 homes. The order
does not reflect the actual risk to each individual site.

Table 3.1

SITE REF

Sites with a Small Area in Contact with a Flood Zone

Units

S1

LOCATION

S2

544

Fluvial Flood Risk

Pluvial Flooding Risk

Flood
Zone 3b

Flood
Zone 3

Flood
Zone 2

Land East of Newstead Road

Yes – 5% of
area

Yes

High

Int*

Low

Yes partly

Yes

Yes

Yes

STAM15

408

STAM18

Housing and
commercial

North-East Stamford

Yes - 5% of
area

Yes

Yes partly

Yes

Yes

Yes

STAM16

600 or

25ha

Land East of Ryhall Road

Yes – 4% of
area

Yes

No

Yes

Yes

Yes

ADD41

35

47

land off Priory Road
(Stamford)

No

Yes – 16%
of area

Yes

No

Yes

Yes

STAM09

88

117

Land to the South of Uffington
Road

Yes- <1%
of area

Yes

Yes

Yes

Yes

Yes

RUT1

600+
6ha

or 6ha

Land North Old Great North
Road (Stamford)

No

No

No

Yes

Yes

Yes

STAM02***

8.2 ha mixed use
(poss 600 homes
link to STAM01)

East of A1, south of
Empingham Road, Stamford

No

No

No

Yes

Yes

Yes

MDEEP01a

172

Land West of Millfield Road

No

Yes – 5% of
area

No

No

No

Yes

MDEEP14**

14.1 ha
commercial

East of Northfields Industrial
Estate, Market Deep

No

No

No

Yes

Yes

Yes

BIL10

142

189

South of Folkingham Road

No

Yes - <1%
of area

Yes

No

Yes

Yes

BIL02

59 +
1.9ha

79 +
1.9ha

Grimers Transport, Station
Road/West Street

No

Yes – 8% of
area

Yes

No

Yes

Yes

BOUR12

16 ha commercial

South of Tunnel Bank,
Bourne

Yes - <1%
of area

Yes

No

Yes

Yes

Yes

BOUR23

4.6 ha

Land North of Manning Road

Yes - <1%
of area

No

No

No

Yes

Yes

230
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SITE REF

Units

S1

LOCATION

S2

Fluvial Flood Risk

Pluvial Flooding Risk

Flood
Zone 3b

Flood
Zone 3

Flood
Zone 2

High

Int*

Low

BOUR11

15.9 ha
commercial

S/E of former hospital,
Bourne

Yes- <1%
of area

Yes

No

No

Yes

Yes

BOUR17**

3.7 ha commercial

Bone Mill, The Slipe, Bourne

No

Yes

Yes

No

Yes

Yes

ADD11

207

276

The Old Quarry, Station Road
(Castle Bytham)

No

No

No

Yes

Yes

Yes

COL4a

56

74

Site off Bridge End Road

No

No

No

Yes

Yes

Yes

CORB04

19

25

Allotment Gardens, Tanners
Lane

No

No

Yes

Yes

Yes

Yes

LANG09a

50

67

Land off Bourne Road

No

Yes

Yes

Yes

Yes

Yes

ADD25*

55 ha commercial

10 parcels of land at
Roseland Business Park
(Long Bennington)

No

No

No

Yes

Yes

Yes

THURL03

76

Part of Elm Farmyard, High
Street

No

No

No

Yes

Yes

Yes

102

*Intermediate (categories as per the SFRA)
**Depending on the type of commercial activity proposed and mitigation options this could move into moderately constrained category
***High risk of pluvial flooding represents a severe constraint to the housing option at this site. Commercial development could be an option
depending on the type of activity and mitigation options

Flood risk is a severe constraint to small sections of some of the sites which extend into Flood Zone 3b (STAM15,
STAM18, and STAM16 of which approximately 4 percent of the land lies in flood zone 3b). No development
(unless it is water compatible) should be located within flood zone 3b. Most of STAM18 (which incorporates
STAM15) is actually in Flood Zone 1 (very low risk of flooding) but there are patches at high risk in the south west
corner of the site, and along the northern perimeter. The Sequential Test has been applied within the SFRA and the
sites have been identified on this basis. However, where there remain minor areas of overlap it is recommended
that the site boundaries are refined so that these erroneous areas of overlap are excluded.
ADD41 is the most significantly affected site with 17 percent of the proposed site lying within flood zone 3a. The
other site which is significantly affected is BOUR20 which has recently been identified by the council. 18 percent
of this site is in flood zone 2. This risk will need to take into account the vulnerability of the type of commercial
development planned.
Industrial sites such as BOUR12 of which a small patch is in flood zone 3b and zone 3 are highlighted as severely
constrained on the basis of the presence of flood risk. However, flooding is less of a hazard to commercial
development compared to housing development. The level of severity depends on the type of commercial activity
and the human and financial vulnerability to flooding.
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As it stands potentially 1,873 housing units are constrained subject to the whole site passing the Sequential and
Exception Tests (i.e. sum of Scenario 2 that have elements of flood zone 3b or 3 somewhere within the proposed
site). Refining the site boundaries should remove this issue. A further 1,677 housing units are in areas with high
risk of pluvial flooding and require appropriate mitigation. The Council has queried specifically how two of the
potential sites are at risk of surface water flooding. Site MDEEP14 is on the northern edge of Market Deeping
adjacent to the A16. It lies in a flat low lying area which is prone surface water drainage problems and there are
many field drains crossing the area. Water accumulates in pools here because of the flat topography and the top of
the water table is often just below the land surface. The use of certain SuDS techniques such as infiltration is
unlikely to be suitable. Alternatives types of attenuation will be required here and drainage solutions will need to
take into account the maximum run-off limit of 1.4l/s/ha due to the constraints of the IDB system.
STAM02 is located towards the bottom of a hill and so is vulnerable to gravity driven overland flow onto the site.
However, the SFRA maps confirm that only a very small area on the western edge of the site is at high risk of
surface water flooding and so options to reconfigure the site dimensions or to incorporate surface water features to
make space for this flood water would make this site acceptable. Greenfield run-off rates at this site would be
expected to be within the IDB limit.
61.5ha of land earmarked for commercial development is in Flood Zone 3b. These can be seen in Table 3.1.
Unless a site can be described as ‘water compatible’ these sites may be unsuitable, even for commercial
development. Unlike housing, commercial development is considered less vulnerable to flooding and so the 5.6ha
of commercial sites intercepting Flood Zone 3 does not require the application of the Exception Test. Flood risks
must still be appropriately mitigated, however, leading to flood risk being a potential constraint to commercial
development as well as to residential development. As with residential development, the allocation of commercial
sites should be subject to the PPS25 Sequential Test, although preference should be given to residential sites in
areas of lower flood risk.
Drainage in South Kesteven is a critical issue and whilst in generic terms deploying appropriate sustainable
drainage techniques, and ensuring that the layout and design does not generate new surface water management
problems are appropriate, developers should not underestimate the problem. The drainage authorities in South
Kesteven are confident that there will be solutions for each site but this will need to be fully explored and discussed
at the earliest opportunity. At this stage these requirements are sufficient to permit these developments. More
detailed assessment of requirements and feasibility is within Part Two of the study. The location of the most flood
zones constraining development most significantly are illustrated in figures 3.1 to 3.4.
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Table 3.2
SITEREF

Sites containing Some Area that is Moderately Constrained by Flood Risk
Units

S1

LOCATION

S2

Fluvial Flood Risk

Pluvial Flooding Risk

Flood
Zone 3b

Flood
Zone 3

Flood
Zone 2

High

Med

Low

STAM01

617 to 822 homes or
less with mixed use
(link to STAM02)

Land South of
Empingham Road

No

No

No

No

Yes

Yes

STAM08

7.8ha

Off Barnack Road,
Stamford

No

No

No

No

Yes

Yes

ADD43*

Car park and open
space

Land East of Ryhall
Road (Stamford)

No

No

No

Yes

Yes

Yes

DEEP01

400

500

Land West of Linchfield
Road

No

No

No

No

Yes

Yes

ADD44

200 +5ha

300

Land North of Towngate
East

No

No

No

No

Yes

Yes

MDEEP09

172

230

Land between Towngate
East and Northfield
Road

No

No

No

No

Yes

Yes

DEEP02

155

207

Land West of Linchfield
Road

No

No

No

No

Yes

Yes

MDEEP11

120
(consented)

Land at Godsey Lane

No

No

No

No

Yes

Yes

MDEEP08

88

117

Land East of
Peterborough Road and
South of Northfield Road

No

No

No

No

Yes

Yes

ADD38

86

114

land to East of Tesco
Superstore, Godsey
Lane (Market Deeping)

No

No

No

No

Yes

Yes

MDEEP06

81

109

South of Northfield
Road, Market Deeping

No

No

No

No

Yes

Yes

MDEEP02a

79

105

Land between A16 and
B1524 (Peterborough
Road)

No

No

No

No

Yes

Yes

MDEEP03

46

61

R/o 5, Towngate East,
Market Deeping/East of
B1524

No

No

No

No

Yes

Yes

BIL07

81

108

West of village between
Vine St and White
Leather Square

No

No

No

No

Yes

Yes

BIL08

6

8

Hurn Farmyard, Low
Street, Billingborough

No

No

No

No

Yes

Yes

BOUR32

6.9ha

Land South of West
Road - Part of Elsea
Park

No

No

No

No

Yes

Yes

BOUR25

4.1ha

Land West of Meadow
Drove

No

No

No

No

Yes

Yes

BOUR19

3.6ha

North of Bourne Eau,
east of Car Dyke,
Bourne

No

No

No

No

Yes

Yes
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SITEREF

Units

S1

LOCATION

S2

Fluvial Flood Risk

Pluvial Flooding Risk

Flood
Zone 3b

Flood
Zone 3

Flood
Zone 2

High

Med

Low

BOUR26

3.1 ha

Land West of Meadow
Drove

No

No

No

No

Yes

Yes

BOUR24

2.1ha

Between Car Dyke and
Meadow Drove, Bourne

No

No

No

No

Yes

Yes

BOUR22

1.8ha

Bourne Core Area

No

No

No

No

Yes

Yes

COL06

147

Field adjacent to A1 and
B676

No

No

No

No

Yes

Yes

GMOOR01

45ha

East of B1174, Gonerby
Moor

No

No

No

No

Yes

ADD17

126

168

land west of Swine Hill
(Harlaxton)

No

No

No

No

Yes

Yes

LB12

69

92

adj Main Road, south of
The Pastures

No

No

No

No

Yes

Yes

ADD20

20

27

land south of Elm Close
(Long Bennington)

No

No

No

No

Yes

Yes

MORT05a

21

29

Land South of Station
Road, Morton Fen

No

No

No

No

Yes

Yes

THURL02a

51

68

North of Homestead
Gardens

No

No

No

No

Yes

Yes

THURL02

36

48

North of Homestead
Gardens

No

No

No

No

Yes

Yes

196

*This development could possibly be in the low risk category depending on the whether the pluvial risk to car parking is acceptable and
depending on the mitigation measures implemented to improve surface water drainage issues.

The main risk to these sites is medium level pluvial (surface water) flooding. At this stage it is not possible to
determine what precise mitigation measures could be relevant to protect the properties from flooding and to prevent
the properties exacerbating already moderately high risks. However, it is clear that sustainable drainage (SuDS)
techniques will need to be implemented to reduce the existing surface water flood risk and to eliminate risk from
any additional development. SuDS schemes should ideally be located within flood zone 1 where possible rather
than within areas of high flood risk.
Within this category the main concern is the high number of housing units (>100) proposed in eight of the sites,
including the 120 units for which there is already consent to build. Excluding those already consented, this could
affect 1,817 potential housing units (Scenario 1), or 2,423 (Scenario 2). This situation represents a very large
number of properties at risk of medium level pluvial flooding (in total between 2601 and 3309 housing units could
be subject to appropriate SuDS mitigation).
The magnitude of these developments may increase the potential risk. At this point the Council may be advised to
reconsider these high density development options, or reconfigure the site dimensions. Part Two of this study may
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highlight other water cycle constraints, or alternative development arrangements that may avoid this level of
housing growth being built in risky areas.
In terms of the commercial development the main concern is the 45 ha site at Gonerby Moor. The hazard of
medium level pluvial flooding may be less for commercial development (depending on the type) but this is still a
large area and potentially a large number of commercial clients’ properties that would be at risk. As the land area
to be developed decreases the hazard may remain the same but the risk is potentially lower as fewer properties may
be affected.

Table 3.3

SITEREF

Sites with a Low or No Flood Risk Constraint

Units

LOCATION

S1

S2

STAM05

45

60

Stamford AFC, Kettering Road

ADD42

26

35

ADD39

22

STAM11

Fluvial
Flood Risk

Pluvial Flooding Risk

High

Med

Low

No

No

No

Yes

Land Adjacent to Kettering Road (Stamford)

No

No

No

No

30

land r/o Belvoir Close (Stamford)

No

No

No

Yes

13

18

Land East of Meadow View, Uffington Road

No

No

No

No

STAM10

12

16

Meadow View, Uffington Road

No

No

No

No

STAM03

9

12

Jacksons Building Centre, Radcliffe Road

No

No

No

No

DEEP15b

145

193

Land South Rycroft Avenue

No

No

No

Yes

DEEP15a

78

104

Land East Broadgate Lane

No

No

No

Yes

MDEEP13

78 +
2.6ha

104 +
2.6ha

Land to North of Towngate East

No

No

No

Yes

MDEEP07

49

65

Land at Towngate East

No

No

No

Yes

DEEP07

19

25

Land at Spalding Road/Broadgate Lane

No

No

No

No

MDEEP05

10

13

Land rear of 17-27 Towngate East

No

No

No

Yes

ANC02a

45

60

Land West of St Martins Way

No

No

No

No

ANC02b

28

38

Land West of St Martins Way

No

No

No

No

ADD10

28

37

Land East of Scalford Lodge (Barrowby)

No

No

No

No

ADD8

16

21

land west of Chilvers Close & The Drift (Barrowby)

No

No

No

Yes

ADD7

74

99

land east of The Drift & south of Westry Close
(Barrowby)

No

No

No

No

BARR02

62

82

Land adjacent Low Road

No

No

No

Yes

BARR01a

30

40

Land between Barrowby and the A1

No

No

No

Yes

BIL04a

28

37

Land between Pointon Road & Birthorpe Road

No

No

No

Yes

BIL04b

23

31

Land between Pointon Road & Birthorpe Road

No

No

No

Yes

BIL03a

12

15

Adj 30-32 Birthorpe Road

No

No

No

Yes

CAS06

31

41

Land adjacent to 45 Station Road (Plot C)

No

No

No

Yes
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SITEREF

Units

LOCATION

S1

S2

ADD12

2

3

COL07

Fluvial
Flood Risk

Pluvial Flooding Risk

High

Med

Low

Land adjacent 37 Station Road (Castle Bytham)

No

No

No

5.8ha

Adj A1, north of roundabout, Colsterworth

No

No

No

Yes

COL08

4.2ha

North of A151, East of Colsterworth Roundabout

No

No

No

Yes

CORB10

44

59

Land off Swinstead Road

No

No

No

Yes

ADD15a

31

41

land between Bourne Road & Swinstead Road
(Corby Glen)

No

No

No

No

CAY01

158

211

West of Back Lane

No

No

No

No

GGON08

55

74

Land East of Eastthorpe Road

No

No

No

No

GGON2a

52

69

pt OS 0006

No

No

No

No

ADD16a

48

64

land north of Green Lane & west of B1174 (Great
Gonerby)

No

No

No

Yes

GGON03

19

26

pt OS 0006 North of Highfield Mews

No

No

No

No

HARL06

92

123

Adj doctors surgery, Swinehill

No

No

No

No

LANG01a

120

160

Land at Old Langtoft Gravel Pit

No

No

No

Yes

LANG03

120

160

Land off Peterborough Road

No

No

No

Yes

LANG08a

44

59

Land off New Road

No

No

No

Yes

LB18

38

51

Land West of Old Great North Road

No

No

No

No

LB02a

37

49

Land at Main Road

No

No

No

Yes

SWITH03

40

54

Land North of Mill Lane

No

No

No

No

SWITH04

17

22

Land South of Mill Lane

No

No

No

No
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From a flood risk perspective there is capacity to develop a total of 2678 housing units (Scenario 1) in areas that are
outside of known flood risk areas (river flooding or surface water flooding), or 3572 (Scenario 2). These figures
exceed the housing requirements in both scenarios. However, not all of this is in the areas highlighted as needing
development. All developments that are greater than 1 ha in area will, however, require a flood risk assessment
under PPS25 and must attenuate surface runoff using SuDS. Table 3.4 shows how much of the proposed scenario
targets could potentially be developed prioritising areas that have a low risk of flooding, but also looking at areas
with a moderate risk that would require some mitigation.

Table 3.4

Summary of Potential Development Units per Area Affected by Flood Risk

Area

Growth
Scenarios

Sites –
Development Units
at Low Risk

Sites – Development Units
at Moderate Risk

Sites – Development Units at
High Risk

Stamford

550 – 600 or

6 sites: 127 – 171 units

1 site: 617 – 822 units

4 sites: 1,096 – 1,261 units (FZ3b)

2 commercial sites

1 site: 35 – 47 units (FZ3)

660 – 710 units

2 sites: 1,200 (high pluvial risk)
Deepings

400 or 490 units

6 sites: 379 – 504 units

10 sites: 1,427 – 1,743 units

1 site: 172 – 230 units (FZ3)
1 commercial site: 14.1ha (high
pluvial risk)

Bourne

0 or 230 units

0 sites

6 commercial sites: 21.6 ha

4 commercial sites: 40.2ha (FZ3b/3)

LSCs

1100 – 1200 or
1630 – 1730 units

27 sites: 1,294 – 1,726
units

9 sites: 557 – 744 units

3 sites: 251 – 335 units (FZ3b/3)

1 commercial site: 45ha

5 sites: 358 – 477 units (high pluvial
risk)

Unless sites are reconfigured to avoid intercepting flood risk areas,
there are not enough potential sites in the Stamford area with low
flood risk to meet even the minimum growth level of Scenario 1.

If

the proposed growth is to be achieved some of this will have to be in
areas with moderate surface water flood risk.

Effective sustainable

drainage techniques will be critical to the success of development in
Stamford.
From a flood risk perspective all of the required housing growth in the Deepings and the local service centres could
be developed free from constraint, although there are individual sites in all of these areas that are constrained. In
the Deepings the aim is to develop 23ha of commercial land. At the time when this assessment took place only
21.7ha of potential land had been identified across three sites. Some mitigation would be required at MDEEP14
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(small patch at high risk of surface water flooding) and ADD44 (intermediate surface water risk) which may further
reduce the land area slightly.
In Part Two the study examines the potential implications in terms of spatial distribution if development was to be
restricted to these sites. It looks in more detail at the relationship of each sites listed in the moderate and low risk
categories with the constraints in the other elements of the water cycle (environmental and infrastructure).
It should be recognised that the SFRA highlights areas where there is existing flood risk. It is important that the
presence of new developments does not create a flood risk issue by reducing floodplain capacity, generating
increased run-off from developed surfaces, or by creating flow paths. These issues are examined in more detail in
Part Two where the importance and feasibility of Sustainable Drainage (SuDS) techniques are presented.
Section 3.2 examines the capacity of the sewer network to accommodate growth, including the risk of sewer
flooding. Section 5 examines the additional risk of flooding associated with increasing treated discharges from the
WwTWs in the River Witham catchment which already has fluvial flooding problems.

3.2

Sewerage Network

This assessment focuses on Stamford as this has been identified as an area where there are sewer complexities that
could affect the growth strategy. Anglian Water (AWS) has confirmed that Stamford has a reasonably complex
sewer network consisting of both foul only and combined sewers, and various network overflows. All flows
culminate in one terminal pumping station (TPS) which are then forwarded on to Stamford wastewater treatment
works (WwTW).
Due to the complexity of the network and the interaction of sewers, pumping stations (SPS) and overflows (CSOs)
during storm conditions, AWS is unable to provide site specific comments on the suitability of the potential
development sites in the Stamford catchment. Outputs from a hydraulic model built for this purpose are expected
for Part Two of this study. However, AMEC has undertaken a high level assessment based on sewer information
provided by AWS, planning data provided by South Kesteven District Council, and knowledge of the local
topography.
AWS has also undertaken a brief manual assessment of the remaining sites (Bourne, The Deepings and the local
service centres). At this stage AWS does not foresee any issues which would preclude development of any of the
potential sites. All of the potential sites will be subject to a more detailed appraisal for Part Two of the water cycle
study, at which time each site will be assigned a complexity score.
In order to provide the Council with an introductory assessment of the potential development sites, AMEC has
conducted a high level assessment based on information contained in Anglian Water’s sewer records. The results
are presented in Table 3.5 and illustrated in Figure 3.4. As specified in the key, sites that are colour coded red are
severely constrained. With regard to sewerage this means that significant further work is required to assess the
situation (for example sewer modelling) before any sewer improvements will be designed, planned, funded, and
implemented. These sites may be developed in the future allowing time for further significant work to be
completed.
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Table 3.5

Potential Constraint from Sewerage Infrastructure Assets on Potential Developments

Site Ref

STAM01

S1

S2

617 to 822 homes
(or less with mixed
use linked to
STAM02)

Sewerage Issue

Potential Level of
Constraint

There is a 225mm diameter foul sewer located in the highway opposite
the site, the sewer drains a relatively small catchment which is located
immediately upstream from the anticipated point of connection. The
sewer records suggest that the downstream catchment is drained by a
combined system. The likely peak foul flow from the site is 32% of the
Pipe Full Capacity (PFC) at the anticipated point of connection.

High – significant
infrastructure improvements
possibly required.

It is likely that the foul flows from the development will exceed any free
capacity in the existing system. Further detailed modelling would be
required to confirm the level of improvements to the existing network.
STAM15

408

544

The site appears to fall considerably from west to east; consequently a
pumping station would be required to pump the flows to the nearest
gravity sewer or Hudds Mill TPS. The nearest accessible point of
connection into a gravity sewer (175mm diameter.) is approximately 800m
along Uffington Road.

High – significant
infrastructure improvements
possibly required.

The likely peak foul flow from the site is approximately 20% of the PFC at
the anticipated point of connection. Further detailed modelling would be
required to confirm the level of improvements to the existing network.
STAM16

600

25ha

The site appears to fall considerably from west to east; consequently a
pumping station would be required to pump the flows to the nearest
gravity sewer or Hudds Mill TPS. The nearest accessible point of
connection into a gravity sewer (225mm diameter.) is approximately 300m
along Ryhall Road.

High – significant
infrastructure improvements
possibly required.

The likely peak foul flow from the site is approximately 10% of the PFC at
the anticipated point of connection. Further detailed modelling would be
required to confirm the level of improvements to the existing network.
STAM18

Housing
and
commer
cial

This site is located to the north of Hudds Mill TPS and combines a 50Ha
plot of land with two other potential development sites, namely STAM15
and STAM16.

High – significant
infrastructure improvements
possibly required.

The site appears to fall considerably from west to east, consequently a
pumping station would be required to pump the flows directly to ST
Martins Without SPS. However, depending on the available capacity /
storage at the TPS, it may be necessary to pump the anticipated flows
from the site directly to the WwTW. Further detailed modelling would be
required to confirm the level of improvements to the existing network
STAM09

88

117

This site is located directly to the east of Hudds Mill TPS. In addition to
pumping there is also some preliminary treatment at this site and
consequently there could be statutory objections to STAM09. Due to
activity at the pumping station development must be located at a distance.
Anglian Water is to confirm the distance required. The result will
determine how constrained this potential development site is.
A 175mm sewer combined sewer crosses the site before discharging into
the TPS, the sewer receives the pumped inflows from Casewick Lane
SPS. The rising main from the TPS also crosses the site.
The likely peak foul flow from the site is less than 5% of the PFC at the
anticipated point of connection.
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Site Ref

ADD41

S1

35

S2

47

Sewerage Issue

Potential Level of
Constraint

The site is located approximately 300m upstream from Hudds Mill TPS.
The sewer records suggest that a 525mm diameter collector sewer and a
1050mm diameter trunk sewer are located within the highway opposite the
site. The 1050mm diameter trunk sewer is approximately 1.5km in length
and extends from the centre of the catchment towards the TPS.

Medium – due to the
location of the site in relation
to the 1050mm diameter,
trunk sewer and the TPS.

Given the size of the Stamford catchment, the diameter of the trunk sewer
and the position of the TPS, it is likely that the 1050mm diameter sewer
may be acting as a tank sewer; consequently the local sewers may be
surcharged during storm events with relatively low return periods.
The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
RUT1

600

or 6ha

The site appears to fall considerably from west to east; consequently two
independent connections may be required.
The rising main from Fox Glove Road SPS is located within the highway
along the western boundary of the site. The first point of connection into a
gravity sewer (225mm diameter.) is approximately 400m east of the site.
The likely peak foul flow from the site is 7% of the PFC at the first point of
connection.

Medium – due to the size
and location of the
development.

The second point of connection into a gravity sewer (225mm diameter.) is
approximately 175m south of the eastern boundary of the site. The likely
peak foul flow from the site is 8% of the PFC at the second point of
connection.
STAM02

600

600

This site is located along the western boundary of STAM01. For the
purpose of this assessment it has been assumed that the site will be used
to deliver some of the required employment. The 225mm diameter foul
sewer which is located in the highway opposite the site drains a relatively
small catchment.

Medium – due to the size
and location of the
development.

The likely peak foul flow from the site is 4% of the PFC at the anticipated
point of connection.
STAM08

7.8ha

The 150mm diameter sewer which is located approximately 200m west of
the potential site discharges into ST Martins Without SPS. Given the size
of the potential development in relation to the size of the catchment
draining into the SPS, it is highly unlikely that there is sufficient capacity at
the SPS to serve the potential development.

Medium – due to the size
and location of the
development.

The rising main from into ST Martins Without SPS crosses the River
Welland before discharging into Hudds Mill TPS.
If there is insufficient capacity / storage at ST Martins Without SPS, then it
may be necessary to reinforce the existing SPS, or construct a new SPS
and rising main linking the potential site with Hudds Mill TPS.
STAM03

9

12

This is a relatively small site which is situated at the head of a separate
system. The local sewers outfall into a 1050mm trunk sewer which is
located approximately 100m downstream from the site.
The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
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Site Ref

STAM05

S1

45

S2

60

Sewerage Issue

Potential Level of
Constraint

The rising main from Wothorpe SPS discharges into the 225mm diameter
sewer which located opposite the site.

Low – due to the size of the
development.

The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
STAM11

13

18

This site is located to the north of STAM09. The rising main from
Casewick Lane SPS is located within the highway opposite the site.

Low – due to the size of the
development

The nearest point of connection into a gravity sewer (175mm diameter.) is
approximately 100m west of the site.
The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
STAM10

12

16

This site is located to the north of STAM09. A 175mm sewer combined
sewer crosses the site before discharging into the TPS.

Low – due to the size of the
development

The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
ADD39

22

30

The rising main from Fox Glove Road SPS is located within the highway
opposite the site. The nearest point of connection into a gravity sewer
(225mm diameter) is approximately 50m east of the site.

Low – due to the size of the
development.

The likely peak foul flow from the site is less than 1% of the pipe full
capacity (PFC) at the anticipated point of connection.
ADD42

26

35

The rising main from Wothorpe SPS is located within the highway
opposite the site. The nearest point of connection into a gravity sewer
(225mm diameter.) is approximately 50m north of the site.

Low – due to the size of the
development.

The likely peak foul flow from the site is less than 1% of the PFC at the
anticipated point of connection.
ADD43

Car park
and
open
space

The site will house a new football ground. The nearest accessible point of
connection into a foul sewer (225mm diameter.) is approximately 300m
along Ryhall Road to the south of site.

Low – due to the size of the
development.

* Based on a desktop study using readily available information, not subject to hydraulic modelling.

The results show that there may be significant constraints affecting
four of the sites in Stamford.

Three of these sites also extend into

flood risk areas, requiring the sites to be reconfigured if they are to
progress.

The fourth is moderately constrained by surface water

flood risk.

These are all potentially large sites with more than 400

housing units per site.
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Part Two examines these sites in more detail and considers additional information regarding sites that the Council
includes within its preferred sites list. Any changes to the proposed numbers of housing units or development type
will be re-examined to ascertain the level of constraint and the implications for the development strategy (phasing
of sites etc). Where sites are constrained by more than one element this does not necessarily mean that the
constraints compound one another to become prohibitive. It is more likely that the time required to resolve one
major constraint may also be used to resolve the other constraints and that they may be resolved taking all issues
into consideration.
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At this stage one site has been identified as not being connected to the sewerage network. Site ADD25 on the
former airfield at Long Bennington is not currently served by the mains sewer network. If this site were to be
progressed then it is likely that lead-in time would be required for the water company to install mains sewers to
connect this area. Whilst this area is technically in Anglian Water’s sewerage area the site does run close to the
border with Severn Trent Water (STW). Figure 3.5 is a screen shot provided by Severn Trent Water showing the
proximity of the site to the nearest sewer mains owned by STW. If the site was to be progressed it could be worth
exploring with the water companies which service provider would be best place to serve the development.

Figure 3.5

3.3

Proximity of Potential Development Sites (ADD25) at Long Bennington to Severn Trent Water Sewerage
System

Wastewater Treatment and Water Quality

This Part One assessment sets out the existing wastewater and water quality conditions within the South Kesteven
Study area, and the potential to accommodate planned future growth. The potential growth sites have been
allocated to wastewater treatment works and the resultant increases in demand for treatment (dry weather flow) has
been calculated by Anglian Water. This assessment examines the potential impact on wastewater treatment works
in the context of existing discharge consents. However, it is prudent to also consider the potential future constraints
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that might arise from increasingly stringent discharge consenting criteria in response to requirements of the Water
Framework Directive and Habitats Directive.
Part One of this study identified potential constraints to identified growth in terms of hydraulic capacity and water
quality. The environmental objectives of those water bodies receiving discharges from growth affected WwTW are
reviewed and discussed. Further more detailed water quality modelling is to be completed for Part Two of the
study.
A discharge consent has two elements: water quality parameters, and discharge volume. Consents may be
descriptive or include numerical limits. Within the study area there are WwTW which only have descriptive
consents. These are generally quite small and were excluded from the study during the Outline Phase. It has been
confirmed that none of the potential development sites would drain to these small works. All of the WwTW that
have been identified as having potential development within their catchment areas have numerical consents.
The numerical consent sets out the concentrations of substances such as Phosphate and Nitrate that are permitted in
discharge flows. The Environment Agency sets discharge limits calculated to ensure that the receiving water
complies with its water quality objectives. Each water quality objective is associated with a number of
Environmental Quality Standards (EQSs) for individual determinands (e.g. phosphate or nitrate). Mathematical
water quality models are used to calculate the numeric discharge limits required to ensure that all EQSs will be met
(Environment Agency, online). The calculated limit may be set as:
• Percentile limit;
• Mean limit;
• Maximum limit; and
• Differential limit.
This is calculated according to the volume of flow, i.e. higher flow volumes may have a tighter restriction on
concentrations. This is assessed on a case by case basis. In this way a consent has both numerical water quality
and flow volume consent limits.

3.3.1

Summary of Method and Data Collation

Waste Water Treatment Works
There are 40 WwTWs within the South Kesteven study area, a full list can be seen in Appendix A, and locations
can be seen in Figure 3.3. The Outline study identified 10 WwTW that could be affected by planned growth. Based
on the GIS data on housing growth plans provided by the council, Anglian Water identified 12 WwTWs to be
considered in this assessment. This includes the Stamford, Corby Glen and Harlaxton WwTWs that were not
assessed in the Outline water cycle study.
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Anglian Water has calculated dry weather flow (DWF) based on different growth scenarios. The company has
calculated the maximum demand for treatment if all the potential sites were developed (which exceeds the
Council’s growth plans) and expected demand from housing numbers in line with the Council’s two growth
options. Domestic and commercial developments which have already gone through the Planning application stage
and been approved and which are now committed are included in Anglian Water’s assessment of existing
wastewater treatment services.
Anglian Water has calculated the additional dry weather flow that would be generated by the housing and
commercial growth using the following set of assumptions:
• Household per capita consumption: 145 litres per head per day (l/h/d);
• Occupancy per dwelling: 2.1 (305 litres per household per day l/hh/d);
• Assumes all 145 l/h/d is discharged into the wastewater network (there is no infiltration allowance
applied to the estimated 145 l/h/d);
• Existing measured DWF is calculated based on average 2009/2010 TSFR flows;
• Demand from the potential commercial sites in Bourne is assumed to be 204m³/d average. It is
assumed that commercial land in Bourne will be developed for light industry/distribution services.
Demand is converted to population equivalent (PE) and then converted to a dry weather flow;
• The additional DWF that could be generated from the growth is calculated using the occupancy per
dwelling and household per capita consumption.

Water Quality
The receiving waters of each of the identified WwTWs has been identified using the GIS showing the location of
the wastewater treatment works, and confirmed by Anglian Water. Information in the Anglian River Basin
Management Plan (RBMP) has been used to identify receiving waters which currently do not meet ‘good status’
together with the target for these. The key parameters underpinning the status and the possible reasons or
contributing factors for not achieving the WFD objective have been identified from this report. The catchment
solutions proposed by the Environment Agency for these water bodies are identified and presented here.

3.3.2

Wastewater and Water Quality Results

Waste Water Capacity
All of the potential development sites have been allocated to Anglian Water WwTW catchments and the
implications of growth are shown in Table 3.6. The results represent the impact of the total growth of all the
development sites. 12 WwTWs would be affected by the total potential development sites. However, as only a
fifth of the proposed development sites are likely to go ahead Anglian Water has examined the implications on
DWF of the full amount, plus a range of lesser growth scenarios. This helps test the sensitivity and is a useful
source of information that can be referred to as sites are removed from the Allocations Plan:
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• Maximum growth – all proposed development sites are built with 40 properties per ha;
• 20 additional dwellings in the WwTW catchment;
• 30 additional dwellings in the WwTW catchment;
• 40 additional dwellings in the WwTW catchment; and
• 50 additional dwellings in the WwTW catchment.
The complete results of these scenarios are presented in Appendix B.

The results indicate that even at maximum growth six of the twelve
wastewater

treatment

works

affected

have

hydraulic

capacity

to

accommodate the growth. However, six have no additional capacity
within their recently revised discharge consents. Further work in
Part Two examines the options that are available to support growth
in these catchments.
At the start of AMP5 (2010-2015) discharge consents at the following WwTWs were revised to reflect recent
measured actual discharges:
• Deeping;
• Marston;
• South Witham;
• Harlaxton;
• Ancaster; and
• Little Bytham.
These were presented and discussed in the Outline study. These discharge consent revisions were brought about
through technical discussion and negotiation between Anglian Water and the Environment Agency. Consequently,
there is no further opportunity to increase the discharge levels from these WwTWs. Information from Anglian
Water and the Environment Agency confirms that at this point there is no capacity within these revised discharge
consents for additional growth beyond that which was committed at the time of the revision. However, Anglian
Water has also stated that it does not consider this to be a significant “showstopper” constraint for developments
within these catchments. Part Two of this study examines the options that are available to enable growth in these
catchments to take place if that is required, whilst maintaining the integrity of the local environment.
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Further information on how water quality and in particular the requirements of the Water Framework Directive
may constrain the biological capacity of the treatment works is provided below. At the end of this section the
overall capacity, considering hydraulic and water quality elements is provided (Table 3.6). The results are
illustrated in Figure 3.6.
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Table 3.6

Treatment
Works

Stamford

Bourne
(accepts flows
from Thurlby)

Deeping

Discharge Consents and Growth Implications at WwTWs in South Kesteven

Measured
DWF
(m³/d)

3,889

4,573

5,370

Consented
DWF (m³/d)

6,000

6,210

Headroom
(spare
capacity)
m³/d

Total Units in Sites

Maximum
Potential
Development

2,111

-

1,637

50 ha commercial
land and 1496
committed
dwellings, 230
dwellings in Bourne
and 170 homes at
Thurlby WwTW

Future
DWF
(m³/d)

Growth Scenario 1

Additional
Dwellings

-

550 - 600

5357

50 ha commercial
land and 1496
committed
dwellings at 458
m³/d, and 20 at
Thurlby

Future
DWF
(m³/d)

Growth Scenario 2

Additional
Dwellings

4,056 –
4,071

660 - 710

5247

Additional 230
in Bourne and
30 at Thurlby

Future
DWF
(m³/d)

Comments

4,090 –
4,105

This WwTW has one of the
largest discharge consents
and has one of the largest
additional headroom (spare
capacities) in the study area.

5314

This WwTW has the largest
DWF consent of the large
WwTWs in the study area
and has the third largest
amount of headroom (extra
capacity).

5,370

0

-

-

400

5,492

490

4,161

This consent was subject to
AMP 5 flow modifications. In
principle there is no DWF
headroom for development
flows.

15,904

3,067

40

12,849

20

12,843

30

12,846

This WwTW has the largest
DWF consent of all WwTWs
It has the most capacity to
serve Local Service Centres.

Local Service Centres:

Marston

12,837
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Treatment
Works

Measured
DWF
(m³/d)

Consented
DWF (m³/d)

Headroom
(spare
capacity)
m³/d

Total Units in Sites

Growth Scenario 1

Growth Scenario 2

Maximum
Potential
Development

Future
DWF
(m³/d)

Additional
Dwellings

Future
DWF
(m³/d)

Additional
Dwellings

Future
DWF
(m³/d)

Comments

Horbling (serves
Billingborough)

579

878

299

436

712

20

585

30

588

Hydraulic capacity.

Long Bennington

370

639

269

219

437

20

376

30

379

Hydraulic capacity.

633

This consent was subject to
AMP 5 flow modifications. In
principle there is no DWF
headroom for development
flows.

391

This consent was subject to
AMP 5 flow modifications. In
principle there is no DWF
headroom for development
flows.

Little Bytham

Harlaxton

624

382

624

382

0

0

320

291

815

470

20

20

630

388

30

30

South Witham

372

372

0

76

395

20

378

30

381

This consent was subject to
AMP 5 flow modifications. In
principle there is no DWF
headroom for development
flows.

Colsterworth

193

360

167

196

253

20

199

30

202

Hydraulic capacity.

275

This consent was subject to
AMP 5 flow modifications. In
principle there is no DWF
headroom for development
flows.

Ancaster

266

266
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Treatment
Works

Measured
DWF
(m³/d)

Consented
DWF (m³/d)

Headroom
(spare
capacity)
m³/d

Total Units in Sites

Maximum
Potential
Development

Future
DWF
(m³/d)

Growth Scenario 1

Additional
Dwellings

Future
DWF
(m³/d)

Growth Scenario 2

Additional
Dwellings

Future
DWF
(m³/d)

Comments

Caythorpe

137

230

93

211

201

20

143

30

146

This WwTW has the second
smallest DWF consent, and
the second smallest
Headroom capacity in the
study area

Corby Glen

105

150

45

125

143

20

111

30

114

This WwTW has the smallest
DWF consent, and the
smallest space capacity in
the study area

Note:

Results the local service centres assume an even distribution of the potential scenario growth levels as preferred by the Council (seen in Table 2.1).
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Stubton

Hough on the Hill

CAYTHORPE

Honington Beck

MARSTON

520000

525000

Ancaster WwTW existing
consent is at capacity.

ANCASTER STW

Little Ponton

330000
320000

All other WwTWs that have hydraulic
capacity in the consent must be
assessed to determine the potential
impact on water quality. Minimising
phosphate concentrations will be an
issue for all in this area.

Committed commercial sites
Grantham
(outside of study area)
WwTW not affected by
potential growth

Great Ponton

COLSTERWORTH

Burton Coggles

Pickworth

335000

Ouse Mere Lode

Ongoldsby

Edenham
River Witham

BOURNE

LITTLE BYTHAM

The Bourne Eau
South Witham WwTW existing
consent is at capacity.

Receiving water
(Moderate ecological status
/ potential)

Text

Receiving water
(Good ecological status)

Dunsby

Irnham

West Glen River

SOUTH WITHAM

Text

WwTW= wastewater treatment works

CORBY GLEN

Stainby

River Network
Sewer Network

HORBLING

Ropsley

IDB Drains

330000

Old Somerby

Oasby Mill Lane

Boothby Pagnell

Small scale growth within Corby Glen
would be possible as there is some
capacity for treatment at this small
works. Any additional discharge must
cause water quality to deteriorate from
good status.

Potential development sites

340000

Londonthorpe

Skillington

Study Area

WwTW affected by potential
growth

Allington

HARLAXTON

Key:

Ancaster Beck

Stoke Rochford

325000

515000

Growth within Caythorpe could be served by
the existing headroom at Caythorpe WwTW
but this is a small works. Growth greater
than Scenario 2 would need to be reexamined to assess its feasibility.

Carlton Scroop

Trib. of Grantham Canal

315000

510000

With the exception of the West Glen
River all other receiving waters are
moderate rather than good due to high
phosphate
levels.
If
further
Environment Agency monitoring and
modelling confirms the WwTWs as the
cause, tighter controls could be put on
the discharges.

325000

Harlaxton WwTW existing
consent is at capacity.

505000

Fulbeck

LONG BENNINGTON
Marston WwTW existing
consent is at capacity.
Possible options, probably
driven
by
growth
in
Grantham, include either
upgrading Marston WwTW
or building a new works.

500000

350000

N

345000
340000

495000

Fenton Pump Lane

Trib. of River Witham

335000

490000

345000

485000

Bourne Eau has moderate
potential
because
of
modified
channel
morphology. Water quality
is less likely to constrain
future capacity at Bourne
WwTW.

320000

480000

0
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5
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Manthorpe
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350000
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Deepings
The discharge consent for Deeping WwTW was modified at the start of AMP5 (fifth cycle of asset management
planning which commenced in April 2010). The consent was increased following investigations and negotiations
between Anglian Water and the Environment Agency to reflect the pressure of existing demands for wastewater
treatment. This means that any additional flow will exceed the consented discharge limit and trigger a review of
the consent. Until a revised consent is investigated, reviewed, and agreed Anglian Water is not in a position to
accept any additional flow.
This means that it is highly likely that the target of 400 to 490 homes or the commercial developments in the
Deepings may be subject to delay until a solution to this situation is identified, agreed, and implemented.
There are two issues that need to be considered in relation to this. Firstly, in order to permit an increase in the
volume of treated wastewater being discharged into the watercourse the impacts of that volume on water quality
must be understood. Put simply, if more treated effluent is to be discharged then it may need to be of an even
higher standard, e.g. further reductions in the concentration of phosphate or nitrates to ensure the increased volume
does not cause a deterioration in the water quality in the receiving water and that future WFD objectives will not be
compromised.
At this stage this is a constraint to growth. However, Part Two of this study examines the outputs of the water
modelling to determine if proposed quality consent limits can be met by conventional treatment or if alternative
solutions are required and available to resolve the problem.
The second issue to consider is the impact of increased discharge volume on flow in the receiving water and how
this may impact on flood risk, particularly when watercourses are already bankfull (or overtopped) during storm
events. Additional flow from development will be restricted to foul only flows. The proportion of flow derived
from new developments will be very small, and even more so during high river flow events (storms). However,
any additional flow contributing to flood volumes and associated mitigation schemes should be considered. This is
discussed in more detail in Part Two.
Stamford
Growth in the Stamford area of South Kesteven will be served by Stamford WwTW which is just outside of the
local authority area but is included within the study area for this water cycle study. Anglian Water has calculated
the impact on dry weather flow from both 600 and 550 new homes under the scenario 1 growth option, which was
then used as the basis for calculation of DWF increases for growth scenario 2 (710 and 660 homes). A small
amount of Stamford WwTW catchment falls within the area of Peterborough water cycle study. A detailed study
was completed in 2010 (Hyder Consulting, 2010) and an additional 19 homes were planned within the catchment
between 2007/08 and 2031. Based on the calculation method used by Anglian Water these additional dwellings
account for an additional 5.8m³/d DWF. This will not significantly change the proposed loading to Stamford
WwTW for either growth scenario. The current spare capacity at Stamford WwTW could accommodate the 710
homes, in addition to the 19 homes identified within the Peterborough water cycle study, leaving 1889m³/d DWF to
incorporate growth on commercial land if required.

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final - Part One
46

Bourne and Thurlby
Discharge from Thurlby is pumped to Bourne WwTW (Scott Wilson, 2011), and so growth in this area will be
included in the discharge from Bourne WwTW. Currently there is 1637m³/d spare DWF capacity at the WwTW
(Table 3.6). Scenario 1 growth represents the committed housing and commercial land, in addition to 20 new
dwellings at Thurlby, as part of the 100-200 units at local service centres (Table 2.1). If 230 additional homes were
constructed within Bourne (Scenario 2), and an additional 170 within Thurlby (representing the maximum amount
of dwellings on the three potential sites identified within Thurlby) there would still be 853m³/d DWF capacity at
the works, based on the Anglian Water assessment (Table 3.6). A small residential development is also being
considered at Morton (21 to 28 homes). Using Anglian Water’s assumptions, this could generate 8.5 m³/d of
wastewater flow draining to Bourne WwTW. This is well within the capacity.
Barrowby, Great Gonerby, and Grantham
The Marston WwTW catchment includes Barrowby and Great Gonerby, both areas have potential development
sites within them, which Anglian Water has assessed specifically for this detailed study. Grantham is technically
outside of the study area, but the implications of growth are relevant as this town also drains to Marston WwTW.
Information from the Grantham detailed water cycle study (2010) refers to an additional 7001 dwellings being
planned between 2008 and 2026 in the town. Applying this growth to the calculation method used by Anglian
Water, 7001 new homes would generate an additional 2132m³/d DWF. The Outline study highlighted that much of
the growth in Grantham may be accommodated as a major trader has ceased to operate reducing the flow and
biological loads to Marston WwTW. It is worth re-iterating at this point that whilst Anglian Water will not
‘reserve’ the capacity, there may be issues in the future if that trader resumes commercial activity.
However, as for the Deepings, the consent for Marston WwTW was revised for AMP5 (2010) and the revision does
not include capacity for additional growth. The Grantham water cycle study concluded that either the existing
Marston WwTW will need to be upgraded or a new WwTW may need to be constructed to the south of Grantham
to drain the southern area of Grantham. A new WwTW would delay the need to upgrade Marston WwTW by 5 -10
years (Atkins, 2010). An Urban Pollution Management study and further modelling would support the decision on
which is the most sustainable WwTW.
Any further development in the catchment draining to this works will need to be delayed to consider the options to
increase treatment without causing any deterioration in water quality from the discharge. Based on the WwTW
assessment it is recommended that any growth in Barrowby and Great Gonerby is phased to consider the
construction pressures in Grantham and the lead-in time for Anglian Water to investigate, plan, and implement the
most sustainable WwTW solution at Marston. This may be explored further in Part Two of the detailed study.
South Witham
There are two potential residential sites within the South Witham WwTW catchment for between to 22 and 54
dwellings respectively. However, the South Witham WwTW discharge consent was modified in 2010 to support
Anglian Water meet the wastewater needs of its existing customers. As with the Deepings there is no provision
within this consent for any additional flow. Until a solution is identified and implemented development in South
Witham should be delayed.
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Billingborough
Wastewater draining from Billingborough is treated at Horbling WwTW. The council has identified seven
potential sites for growth within the catchment, all based within Billingborough, including 1.9ha of commercial.
Scenario 2 growth (Table 2.1) sets a maximum of 300 units across the local service centres. With growth evenly
distributed across service centres, Horbling WwTW could accommodate the additional DWF from 30 new homes
(Scenario 2). The assessment by Anglian Water indicates that the WwTW would also be able to accommodate the
increase in DWF from the 436 new dwellings if maximum numbers of houses were built at all potential sites
(712m³/d compared to a consent limit of 878m³/d, seen in Table 3.6). There is no constraint to planned growth
within Horbling WwTW catchment.
Long Bennington
A small proportion of Long Bennington WwTW catchment lies within the Severn Trent Water sewerage service
area, but Anglian Water have confirmed that all the flows from the catchment are treated by AWS. The four
potential development sites can accommodate up to 219 new dwellings in total, and with an existing headroom
capacity of 269m³/d (Table 3.6), all these dwellings could be accommodated with DWF capacity to spare. Long
Bennington is a local service area, and with Council plans of a maximum of 300 homes across all local service
areas, it is unlikely this number of dwellings would be constructed. Sewer network mapping within GIS highlights
that the potential Roseland Business Park development at the former airfield south west of Long Bennington will
drain to Long Bennington WwTW. However this is not included in the assessment undertaken by Anglian Water,
and would account for a further 55ha of commercial land. If council plans of 300 dwellings distributed across the
local service centres go ahead, the 55ha of business development could be accommodated.
Harlaxton
There are two potential housing development sites within the catchment of Harlaxton WwTW, with maximum
capacity for 123 and 168 dwellings respectively (based on 40 dwellings per ha). However, the Harlaxton WwTW
discharge consent was modified in 2010 to support Anglian Water meet the wastewater needs of its existing
customers. As with the Deepings and South Witham there is no provision within this consent for any additional
flow. Until a solution is identified and implemented development in Harlaxton should be delayed.
Colsterworth
Colsterworth WwTW serves the local service centre of Colsterworth, four potential development sites are being
considered. This includes two housing sites and two commercial land sites (5.8 and 4.2 ha). Anglian Water
assessments include a maximum of 196 dwellings across the two housing sites, which would result in a remaining
spare DWF capacity of 107m³/d. The Anglian Water assessment did not incorporate discharge from the commercial
sites but based on likely growth scenarios 1 and 2 (Table 3.6) it is likely that additional development on the
commercials sites could be accommodated by the WwTW.
Ancaster
There are two potential development sites within the catchment of Ancaster WwTW, for housing. Ancaster is one o
the Local Service Centres that is intended to contribute to the overall target of between 150 to 300 new homes.
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Ancaster may provide a proportion of this. However, the Ancaster WwTW discharge consent was modified in
2010 to support Anglian Water meet the wastewater needs of its existing customers. As with the Deepings, South
Witham, and Harlaxton there is no provision within this consent for any additional flow. Until a solution is
identified and implemented development in Ancaster should be delayed.
Caythorpe
Caythorpe WwTW catchment contains one potential domestic site in Caythorpe with potential for 158 - 211 homes
to be built. Anglian Water assessment for the maximum number of housing (211 houses) indicates that the future
DWF (201m³/d) would remain below the consent of 230m³/d (Table 3.6). There are also committed plans for an
indoor riding arena which is likely to have limited waste water effluent. Although not included in the Anglian
Water assessment, it is clear that the impact of this riding arena will be small and the site is not vulnerable to
growth limits based on the DWF consent.
Corby Glen
There are three potential development sites within the catchment of Corby Glen WwTW that could incorporate up
to 125 new dwellings. Anglian Water assessment of this maximum number of dwellings would leave the spare
headroom at the works at 7m³/d (Table 3.6). As a result the DWF consent could pose a constraint to the growth at
the sites. While the addition of this maximum number of dwellings across the sites would not be suitable for this
WwTW, the addition of only 30 dwellings (growth scenario 2) to this local service centre would provide a future
DWF at the works of 114m³/d, and headroom of 36m³/d. It is clear that while growth at these sites should not be
prevented, it should be limited, unless a revised consent could be agreed with the Environment Agency.
Castle Bytham
The development sites at Castle Bytham would drain to Little Bytham WwTW which is a small treatment works.
The Outline study stated that the discharge consent at Little Bytham has already been revised to serve existing
demands and there is no headroom with in the existing consent for additional growth. There are three potential
development sites in Castle Bytham, one of which is quite large proposing between 207 and 276 new homes. A
second site is much smaller proposing 31 to 41 new homes. Until a solution is identified and implemented
development in Ancaster should be delayed.
The one small site proposing 2 to 3 new homes may not be a problem but if Castle Bytham is identified as a
preferred location then further work may be required to examine additional growth. The larger site has been
identified as within a flood zone 3 (at severe risk of flooding) and on this basis should probably be removed from
the Site Allocations plan.
As potential development sites are removed from the allocations plan the number of treatment works that are
affected may decline, or the impact may be less. Part Two will explore the implications of alternative development
strategies on the WwTWs and water quality pressures. However, the water company assessment suggests that
discharge consenting is unlikely to be a significant factor affecting the choice of development site locations.
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Water Quality
Two key objectives of the Water Framework Directive (WFD) are to achieve ‘good ecological status’ in water
bodies by 2015 and to prevent deterioration in status for waterbodies (Environment Agency, 2009e). The current
status of the water bodies receiving discharge from the WwTWs is shown in Table 3.7. Of the 12 WwTW affected
by the potential developed sites only Corby Glen WwTW discharges into a watercourse that currently is of good
status, all the other water bodies are currently at moderate status. At Corby Glen WwTW, it will be important that
the water quality does not deteriorate from good status when growth takes place. The ‘no deterioration’ objective
applies to all water quality status levels. Provided that a maximum of 30 homes is considered in this area (Table
3.1), which would not increase the DWF discharge significantly above existing levels. The treatment works has
capacity but water quality modelling could be undertaken in Part Two to understand the amount of housing growth
potentially available while still remaining within good status.
Table 3.7 shows that the primary factor for moderate status in most other receiving water bodies is elevated
phosphate levels (Environment Agency, 2009e). The Anglian River Basin District, is a predominantly rural area
with over 50 per cent of its land used for agriculture and horticulture (Environment Agency, 2009d). Agricultural
runoff, urban runoff as well as point source discharge from WwTWs and trade emissions are the main sources of
phosphate that are contributing to the water quality status (Environment Agency, 2009d). Any of these factors
could be contributing to elevated phosphate levels.
Annex E of the RBMP concludes that it will be unfeasible for the receiving waters currently at moderate status to
achieve good status by 2015 because it would be ‘disproportionately expensive’ to implement any mitigation
measures, such as removing phosphorus at WwTWs, until the pollution sources are confirmed. In line with WFD
guidance the deadline for compliance for these waterbodies has been extended to 2027 (Environment Agency,
2009d). This is to allow further monitoring and modelling in these waterbodies including downstream of WwTWs,
to clearly identify the source of the elevated phosphate levels before implementing mitigation measures. If
investigations confirm that discharge from a WwTW is a significant contributing factor, then mitigation measures
such as tighter flow or phosphate consents could be applied. With the exception of Corby Glen WwTW and
Bourne WwTW, this could be the case at all of the other WwTWs in the assessment (Table 3.7). For WwTWs that
have limited headroom such as Caythorpe and Colsterworth WwTW this could pose a constraint to future growth.
For treatment works such as Deeping, Ancaster, Harlaxton and South Witham that have already had their consents
increased but with no capacity for additional demand, the need to increase capacity whilst also further reducing
phosphate concentrations could be challenging. However, this will be better understood in Part Two of this study.
Part Two of the study will include water quality modelling to investigate the impact of reduced DWF consents, or
the suitability of minimising growth in the catchment of these smaller WwTWs and prioritising growth in
catchments where the WwTW has more capacity such as Stamford or Bourne. The possibility of tighter controls on
these WwTWs would not be confirmed until after Environment Agency modelling and monitoring has taken place.
Environment Agency led investigations (Environment Agency, 2009d) has concluded that high phosphate levels in
the receiving water of Deeping WwTW discharges are most likely coming from a point or diffuse source of
phosphate e.g. sewage or agriculture. It is expected that tighter regulatory control of the source will be applied,
after more investigation is undertaken (Environment Agency, 2009d). Growth planned within the Deeping WwTW
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catchment is for between 400 – 490 homes (Table 3.6) but the current consent does not have capacity to serve this.
If the WwTW is confirmed to be contributing to the phosphate levels and growth is to be supported, then it is likely
that Anglian Water will have to examine the options to radically increase the level of treatment at the works, or
explore other options to treat increased volumes of water with reduced concentrations in effluent. This may mean a
delay before housing growth can be supported in this area.
The reach of the Bourne Eau that the Bourne WwTW discharges into is at moderate potential because of its
morphology, with much of the river being modified channel, resulting in an observed biological impact. The
discharge from Bourne WwTW does not contribute to the current status, and so the water quality poses little
constraint to the growth planned in Bourne and Thurlby, as long as phosphate levels are not increased significantly
by the additional growth.
Growth within Grantham, Great Gonerby and Barrowby is constrained by the capacity of Marston WwTW, with
the potential of upgrades to the existing works or an additional WwTW to be constructed to the south of Grantham.
Grantham detailed water cycle study identified that because of existing high phosphate levels in the receiving
waters, further water quality modelling would be required to understand the likely improvements afforded to
receiving water quality by each of the potential future options for the works. Part Two of this assessment will
undertake modelling to understand water quality changes of these options, and the impacts of planned growth
within Great Gonerby and Barrowby.
Part Two will recognise these current and potential constraints when drafting a proposed development strategy for
the Council to consider. Water quality models will be analysed to understand the implications of growth on water
quality parameters of the discharge consent. If the results of the modelling indicate vulnerabilities in the system
arising from increased loading then Part Two will also examine the range of solutions, mitigation measures, and
development strategies that will minimise these risks.
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Table 3.7

Water Framework Directive Status and Targets for WwTW Receiving Waters

Treatment Works

Receiving Water

Existing Status and Key
Parameter

Receiving Water
Target WFD Status

Comment

Stamford

River Welland

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Bourne

Bourne Eau

Moderate / Macrophytes and Fish

Good – by 2027

River channel needs to be modified.

Deeping

River Welland

Moderate / Phytobenthos and
Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Ancaster

Ancaster Beck

Moderate /
Phytobenthos and dissolved
oxygen

Good – by 2027

Phosphate suspected for failure of these parameters. Requires further modelling
and investigation to identify source of phosphate.

Horbling

The Ouse Mere Lode

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Caythorpe

Honington Beck

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Corby Glen

River Glen

n/a

Good –achieved

Must ensure no deterioration.

South Witham

River Witham

Moderate / Phosphate and
Phytobenthos

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Colsterworth

River Witham

Moderate / Phosphate and
Phytobenthos

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Harlaxton

Tributary of the Grantham
Canal

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Long Bennington

Tributary of the River Witham

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Marston

River Witham

Moderate / Phosphate

Good – by 2027

Requires further modelling and investigation to identify source of phosphate.

Local Service Centres:
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3.3.3

Overall Capacity to Support Growth

Anglian Water assessments indicate that there is headroom availability at all 12 WwTWs to accommodate the
planned growth. However some WwTWs could accommodate the increase in DWF with more headroom than
others. Table 3.8 shows the percentage of the DWF consent that would be available following growth identified
within the scenarios and ranks the WwTWs in order of the risk arising from water quality constraints. This
considers the spare headroom shown in growth Scenario 2 and the WFD status currently observed within the
receiving waters.
Growth Scenario 2 is the main focus as this is the actual maximum to be investigated for the Council. However,
the results of the maximum possible growth can be used in the Part Two assessment of housing distribution across
the local service centres that may result in more than 30 dwellings being planned in a potential site. Where the
Water quality constraint is identified as minimal this is due to existing current good status for phosphate levels.
However following the no deterioration objective of the Water Framework Directive, growth at these sites must not
cause deterioration of this status.
Modelling will be required in the Part Two assessment to further understand the potential sensitivity of all growth
sites to Water Framework Directive requirements by 2027. To support this, information on the phosphate consents
at the WwTWs may be required, to understand if existing consents may be reduced. Modelling will be required to
provide further guidance on the allocation of growth to Local Service Centre sites. It is expected that the water
quality modelling exercise will be completed and the results incorporated within Part Two. This will form the basis
of an understanding between the Council, Anglian Water, and the Environment Agency. However, the results will
be indicative and will not constitute a binding agreement on either party. It is important to realise that this study is
the first step in developing and implementing solutions to support growth. All parties will need to continue
dialogue as development plans are finalised and the need for consenting revisions occurs.
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Table 3.8

Wastewater Treatment Works Capacity to Support Growth

Treatment Works

Caythorpe

Area Served

Caythorpe

Scenario 1

Scenario 2

Additional DWF
resulting from
3
growth (m /d)

Capacity to
support Scenario
1, and % of the
DWF consent that
remains as
headroom

Additional DWF
resulting from
3
growth (m /d)

Capacity to
support Scenario
2, and % of the
DWF consent that
remains as
headroom

Additional DWF
resulting from all
3
sites (m /d)

Capacity to
support all sites,
and % of the DWF
consent that
remains as
headroom

6

99

9

99

64

99

38%

Corby Glen

Corby Glen

6

99

37%

9

26%

Marston
(including growth
planned in
Grantham)
Deeping

Stamford (1)

Great Gonerby,
Barrowby, Grantham

2138

9

Deepings, Deeping St
James and Market
Deeping, Langtoft

122

Stamford

189

888

32%

Doc Reg No. R099i6

2141

38

9

149

888

2144

99
32%

9
6%

-

no existing
capacity
22

9
5%

6%

no existing
capacity

99

99

13%

24%

6%
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All Potential Sites

888
no existing
capacity

-

-

Water Quality

Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Good status is currently
achieved so minimal
vulnerability to water quality
from WwTW discharge
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
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Treatment Works

Area Served

Stamford (2)

Stamford

Scenario 1
173

99

Scenario 2
207

32 %

Bourne

Bourne, Thurlby,
Morton

668

99

741

Horbling, Billingborough

6

99

Long Bennington

6

99

9

Colsterworth

6

99

9

Harlaxton

6

888

9

Ancaster

6

888
no existing
capacity

99

Moderate status is not
caused by phosphate so
minimal vulnerability to water
quality from WwTW
discharge

99

14%

133

99

99

9

888

67

888
no existing
capacity

99
32%

60

99
30%

89

no existing
capacity
9

99
19%

44%

no existing
capacity
Ancaster

784

41%

45%

Harlaxton

Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027

33%

41%

Colsterworth

-

15%

33%

Long Bennington

99

888
no existing
capacity

18

888
no existing
capacity888
no existing
capacity
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Water Quality

-

32%

16 %

Horbling

99

All Potential Sites

Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027
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Treatment Works

Area Served

South Witham

South Witham

Scenario 1
6

888
no existing
capacity

999 - significant headroom (> 50% of DWF consent remains as headroom)
DWF consent remains as headroom
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Scenario 2
9

888
no existing
capacity

All Potential Sites
23

888
no existing
capacity

99 - moderate headroom (< 50% of DWF consent remains as headroom)

Water Quality
Tighter controls may be
applied to WwTW DWF or
phosphate consent to reach
good status by 2027

9 - limited headroom (> 10% of
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3.4

Water Supply Infrastructure in Bourne

Anglian Water also provides clean water services to South Kesteven. Further to the Outline study the Council
requested an assessment of capacity to supply potable water to developments in Bourne. Figure 3.7 shows the
potential development sites and the clean water infrastructure that is available to supply potable water to them.

Anglian Water has confirmed that there are no issues constraining its
ability to continue supplying existing properties or to provide supplies to
the development sites that have been identified.
Depending on the type of development that goes ahead, developers may be subject to the normal process of
requisitioning supply connections, for instance if a new development requires its own trunk main to connect to the
existing distribution network.

Table 3.9

Summary of AWS Water Supply Commentary per Potential Development Site in Bourne

Site
Reference

Location

Commercial Land Area (ha)

Anglian Water Comment

BOUR11

S/E of former hospital, Bourne

15.8

No additional works required

BOUR12

South of Tunnel Bank, Bourne

20.41

No additional works required

BOUR17

Bone Mill, The Slipe, Bourne

3.67

No additional works required

BOUR19

North of Bourne Eau, east of Car Dyke, Bourne

3.62

No additional works required

BOUR22

Bourne Core Area

1.8 ha retail led redevelopment
scheme - possible 50 houses

No additional works required

BOUR23

Land North of Manning Road

4.5

No additional works required

BOUR24

Between Car Dyke and Meadow Drove, Bourne

2.1

No additional works required

BOUR25

Land West of Meadow Drove

4.1

No additional works required

BOUR26

Land West of Meadow Drove

3

No additional works required

BOUR32

Land South of West Road - Part of Elsea Park

6.9

No additional works required

BOUR11

S/E of former hospital, Bourne

15.8

No additional works required

BOUR12

South of Tunnel Bank, Bourne

20.41

No additional works required

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

510000

515000

N

Key:

Study area

325000

325000

505000

Potential development sites

320000

320000

Mains pipe

0 0.3 0.6

1.2

1.8

2.4

3

Kilometers
Scale: 1:50,000 @ A3
H:\Projects\30376 South Kesteven Detailed Water Cycle Study\
D Design\Drawings\mxd

315000

315000

South Kesteven Detailed Water Cycle Study

505000
Based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery Office. © Crown Copyright. AL100001776

510000

515000

Figure 3.7
Water supply infrastructure - Bourne

July2011
30376-W08 RYANS

Final – Part One
58

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part One
59

3.5

Summary and Conclusions

Part One has identified the various constraints that affect the potential development sites under consideration by the
Council. Some sites are constrained by more than one element by varying degrees. This section draws those
results together so that one a site by site basis it is clear to see the combinations of constraints that need to be
considered. Table 3.10 is a matrix combining in a summary format the results of Part One.
To help assess the levels of constraint affecting each site a score has been applied. At this stage no weighting is
applied to any of the constraints.
• Red = 4
• Orange = 3
• Yellow = 2
• Green/no assessment = 0
Table 3.10

Constraints Matrix for All Potential Development Sites

Site Reference

Existing Flood Risk
(maximum constraint is
key limiting factor)

Wastewater

Score

Fluvial

Surface
Water*

Sewerage
Capacity

Hydraulic Capacity

WQ Objectives

LANG09a (drains to Deeping)

3

High

-

No existing capacity

Control on P for
WFD and growth

13

STAM15, STAM18, STAM16

3b

High

Available headroom

Controls on P

12

MDEEP01a

3

Low

-

No existing capacity

Control on P for
WFD and growth

10

MDEEP14**

No

High

-

No existing capacity

Control on P for
WFD and growth

10

DEEP01, MDEEP09, DEEP02,
MDEEP11, MDEEP08, MDEEP06,
MDEEP02, MDEEP03

No

Intermediate

-

No existing capacity

Control on P for
WFD and growth

9

ADD41

3b

Intermediate

Available headroom

Controls on P

9

ADD44 (Market Deeping)

No

Intermediate

-

No existing capacity

Control on P for
WFD and growth

9

ADD17 (Harlaxton)

No

Intermediate

-

No existing capacity

Control on P for
WFD and growth

9

ADD38 (Deepings)

No

Intermediate

-

No existing capacity

Control on P for
WFD and growth

9

GMOOR01 (drains to Marston)

No

Intermediate

-

No existing capacity

Control on P for
WFD and growth

9
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Site Reference

Existing Flood Risk
(maximum constraint is
key limiting factor)

Fluvial

Surface
Water*

STAM01

No

STAM09 (linked to STAM10)

Wastewater

Sewerage
Capacity

Score

Hydraulic Capacity

WQ Objectives

Intermediate

Available headroom

Controls on P

8

3a

High

Available headroom

Controls on P

8

HARL06, DEEP07,DEEP15a,
DEEP15b, MDEEP05,MDEEP07,
MDEEP13

No

No

No existing capacity

Control on P for
WFD and growth

7

ADD11 (drains to Little Bytham)

No

High

-

No existing capacity

No clear issue
close to discharge.
West Glen
downstream is
heavily modified.

7

LANG01a, LANG03, LANG08a
(drains to Deepings)

No

Low

-

No existing capacity

Control on P for
WFD and growth

7

SWITH03, SWITH04 (drains to
South Witham)

No

No

-

No existing capacity

Control on P for
WFD and growth

7

CAS06 (drains to Little Bytham)

No

Low

-

No existing capacity

Control on P for
WFD and growth

7

ADD12 (drains to Little Bytham)

No

No

-

No existing capacity

Control on P for
WFD and growth

7

ANC02a, ANC02b (drains to
Ancaster)

No

No

-

No existing capacity

Control on P for
WFD and growth

7

ADD7, ADD10, GGON2a,
GGON03, GGON08 (drains to
Marston)

No

No

-

No existing capacity

Control on P for
WFD and growth

7

ADD8, ADD16a, BARR01a,
BARR02 (drains to Marston)

No

Low

-

No existing capacity

Control on P for
WFD and growth

7

BIL10, BIL02

3a

Intermediate

-

Available headroom

Controls on P

7

RUT1, STAM02***

No

High

Available headroom

Controls on P

7

ADD25* (could drain to Long
Bennington)

No

High

Available headroom

Controls on P

7

STAM08

No

Intermediate

Available headroom

Controls on P

6

COL4a

No

High

-

Available headroom

Controls on P

5

ADD15a (drains to Corby Glen)

No

No

-

Available headroom

Consent achieves
good status

5

BOUR17**

3

Intermediate

-

Available headroom

P is less of an
issue

5

CORB04

2

High

-

Available headroom

Consent achieves
good status

5

BOUR23, BOUR11

No

Intermediate

-

Available headroom

P is less of an
issue

4

COL06, BIL07,BIL08, LB12

No

Intermediate

-

Available headroom

Controls on P

4
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Site Reference

Existing Flood Risk
(maximum constraint is
key limiting factor)

Wastewater

Score

Fluvial

Surface
Water*

Sewerage
Capacity

Hydraulic Capacity

WQ Objectives

ADD20 (drains to Long
Bennington)

No

Intermediate

-

Available headroom

Controls on P

4

BOUR12

No

High

-

Available headroom

P is less of an
issue

3

THURL03

No

High

-

Available headroom

P is less of an
issue

3

BOUR19, BOUR22, BOUR24,
BOUR25, BOUR26,BOUR32,
THURL02, THURL02a

No

Intermediate

-

Available headroom

P is less of an
issue

2

LB18, LB02a,BIL03a, BIL04a,
BIL04b, COL07, COL08, CAY0,
STAM03, STAM05, STAM10,
STAM11,ADD42, ADD391

No

No

-(Stamford
sites)

Available headroom

Controls on P

2

ADD43 (car park)

No

High

Available headroom

Controls on P
(limited
Wastewater
expected from this
site)

2

MORT05a (drains to Bourne)

No

Intermediate

-

Available headroom

P is less of an
issue

2

CORB10

No

Low

-

Available headroom

Consent achieves
good status

0

*Existing risk from surface water. However, drainage is a critical issue across the district and the drainage constraints of all sites need to be
robustly assessed (recommended pre-application).

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part One
62

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part Two
63

4.

Introduction to Part Two

The detailed Water Cycle Study for South Kesteven has been divided into two parts. Part One examined the total
number of development sites that the Council has identified in the context of the water infrastructure and legislative
requirements. South Kesteven District Council considered the findings of Part One and, in combination with other
priorities for the District, has short listed a number of sites recommended for allocation (‘preferred sites’), from 92
to 28 1. Within this Part Two report the short listed sites are referred to as the Development Plan documents (DPD)
‘recommended allocation’.
Part Two focuses on the level of constraint affecting the preferred sites, building from the findings in Part One. It
also presents more general information for areas where potential sites have not been short listed, to support any
future decisions. The purpose of Part Two is to provide clear information to the Council on the constraint, whether
it can be resolved; who is responsible for resolving it; indicative costs and funding options. Implications for
developers are very important as this could determine whether or not a site is actually deliverable.
The preferred sites are clustered in:
• Stamford (9 sites);
• The Deepings (5 sites);
• Bourne (8 sites);
• Local Service Centres: Barrowby, Colsterworth, Corby Glen, Great Gonerby, Harlaxton, and Long
Bennington (1 site each).
The Council has finalised its plan for 1200 new homes and employment land allocated within the preferred sites.
The Site Allocation and Policies DPD has been published (South Kesteven, 2011) and the figures are presented in
Table 4.1 below. Figure 4.1 shows the original Scenario 2 number of housing units in each area and clearly
illustrates how the recommended allocations represent a smaller sub-set. The results of Part One of this water cycle
study have been used by the Council to help further refine the DPD.

1

Maps of Sites Recommended for Allocation [http://moderngov.southkesteven.gov.uk/mgConvert2PDF.aspx?ID=9401&J=5]
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Table 4.1

Housing and Employment Land within the Preferred Sites

Settlement

S1 Housing

S2 Housing

Maximum
Employment Land (ha)

DPD Housing

DPD Employment Land
(ha)

Stamford

844

1127

19.1

600

24

Deepings

460

646

16

400

20

230*

45.5

0

53

Bourne
Great Gonerby

55

74

-

30

-

Harlaxton

92

123

-

30

-

Barrowby

16

21

-

20

-

Colsterworth

56

74

-

40

-

Corby Glen

31

41

-

30

-

Long Bennington

37

49

-

35

-

Total

1575

2364

80.6

1185

97

*None of the preferred sites for Bourne are being considered explicitly in terms of residential development. An additional housing in
Bourne will be on windfall sites, i.e. not allocated and will be delivered via redevelopment projects.

Figure 4.1

Housing Growth Options per Settlement
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The Council’s adopted Development Plan sets out the spatial priorities and it is within this context that the water
cycle study examines the constraints to and solutions for growth. This study does not consider explicit annual or
cyclical housing targets, although it is recognised that there is an existing demand for additional housing. The
South Kesteven District Council Core Strategy (adopted July 2010) presents an annual trajectory for the main
settlements up to 2025-26. The general trend in the trajectory is for a consistent growth rate in most areas, with a
slight preference for growth in the Local Service Centres (LSCs) to be brought forward (South Kesteven, 2010).
However, the Council requested that this study focus on the constraints on a site by site basis, rather than
examining the implications for a specific trajectory. At this stage the Council seeks to better understand what
housing (and employment) development levels could be supported and when.
The preferred sites are listed in Table 4.2 using the same matrix and traffic light system as Table 3.10. The DPD
preferred allocations per site have been added now that these have been provided by the Council.
Table 4.2

Preferred Sites – Constraints Identified in Part One

Housing Numbers and
Employment Land

Existing Flood Risk
(maximum constraint
is main limiting factor)

Site Ref
S1

S2

DPD

ha

Fluvial

Surface
Water

MDEEP14

0

0

0

14.1

No

High

DEEP02

155

207

100

No

ADD44
(Market
Deeping)

200

300

200

ADD38
(Deepings)

86

114

STAM09

88

117

STAM10

12

16

STAM01

400

822

Wastewater
Sewerage

Score
(Part
One)

Hydraulic
Capacity

WQ
Objectives

-

No existing
capacity

Control on P for
WFD and growth

10

Intermediate

-

No existing
capacity

Control on P for
WFD and growth

9

No

Intermediate

-

No existing
capacity

Control on P for
WFD and growth

9

85

No

Intermediate

-

No existing
capacity

Control on P for
WFD and growth

9

50

3a

High

Subject to
modelling

Available
headroom

Controls on P

8

No

No*

Subject to
modeling

Available
headroom

Controls on P

2

No

Intermediate

Subject to
modelling

Available
headroom

Controls on P

8

No

High

Subject to
modelling

Available
headroom

Controls on P

7

5.0

400
8.2

STAM02
HARL06

92

123

30

No

No*

No existing
capacity

Control on P for
WFD and growth

7

DEEP07

19

25

15

No

No*

No existing
capacity

Control on P for
WFD and growth

7

GGON08

55

74

30

No

No*

-

No existing
capacity

Control on P for
WFD and growth

7

ADD8
(Barrowby)

16

21

20

No

Low*

-

No existing
capacity

Control on P for
WFD and growth

7
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Housing Numbers and
Employment Land

Existing Flood Risk
(maximum constraint
is main limiting factor)

Site Ref
S1

S2

DPD

ha

0

0

0

7.8

WQ
Objectives

Subject to
modelling

Available
headroom

Controls on P

6

56

74

40

High

-

Available
headroom

Controls on P

5

0

0

0

No

Intermediate

-

Available
headroom

P is less of an
issue

4

0

0

0

15.9

No

Intermediate

-

Available
headroom

P is less of an
issue

4

20.4

No

High

-

Available
headroom

P is less of an
issue

3

No

No

-

Available
headroom

Consent
achieves good
status

2

No

Intermediate

-

Available
headroom

P is less of an
issue

2

No

Intermediate

-

Available
headroom

P is less of an
issue

2

No

Intermediate

-

Available
headroom

P is less of an
issue

2

No

Intermediate

-

Available
headroom

P is less of an
issue

No

No*

-

Available
headroom

Controls on P

2

No

No*

Subject to
modeling

Available
headroom

Controls on P

2

No

No*

Subject to
modeling

Available
headroom

Controls on P

2

No

No*

Subject to
modeling

Available
headroom

Controls on P

2

No

Intermediate

-

Available
headroom

P is less of an
issue

2

COL4a
BOUR23
BOUR11
BOUR12
(max 16ha
combined)

0

0

No

Intermediate

No

4.6

0

ADD15a
31

41

30

0

0

0

3.6

0

0

0

2.1

0

0

0

4.1

0

0

0

6.9

37

49

35

45

60

50

ADD39
(Stamford)

22

30

30

ADD42
(Stamford)

26

35

30

0

0

0

1591

2154

BOUR19
BOUR24
BOUR25
BOUR32
LB02a
STAM05

BOUR20

Total

Surface
Water

Sewerage

Score
(Part
One)

Hydraulic
Capacity

STAM08

Fluvial

Wastewater

8
92.7

*Sites are not at risk from existing known surface water flooding events. However, drainage is a critical issue across the whole district and the
drainage constraints and robust solutions must be examined for every site considered for development (see Section 5 for more detail on this).

These results clearly show that the most widespread constraint is flood risk (particularly surface water flooding)
with 18 out of the 28 sites affected by this. Ordinarily, this is a relatively simple issue but due to the flat
topography, the limited infiltration potential, and the constraints for run-off flows to enter the IDB drainage
systems (run-off rates in this area are capped at 1.4 litres/second/ha) options to manage surface water are less
straightforward. Surface water must be properly managed and suitable site specific drainage strategies prepared
which take into account the catchment wide pressures. This issue is discussed further in Section 5 and developers
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will be strongly encouraged to enter in to pre-development discussions with the Environment Agency, the relevant
IDB, and other relevant parties as required.
The need to upgrade wastewater treatment works to process additional volumes of wastewater, and to meet
stringent water quality objectives is equally widespread, although again is only thought to affect 19 of the 28
preferred sites. The most severe sewerage constraints are thought to be restricted to Stamford. The scoring system
clearly shows which sites require solutions in one or more parts of the water cycle. Part Two explores the impact
of individual and combined constraints on the options and timescales to resolve them.

4.1

Updates since Part One

Subsequent to the Part One analysis site BOUR20 was included in the study.
development located to the east of Bourne centre.

4.2

This is an 8ha commercial

Aims and Objectives of Part Two

Part One achieved its objective to confirm the nature of any significant constraints to growth from the various
elements of the water cycle and identified for each site the combination of factors constraining development, Part
Two explores these constraints in more detail to further examine possible solutions and the implications for phasing
development and costing.
The specific objectives for Part Two are:
• To provide the evidence required by the Council for allocating sites for development;
• To examine the implications for development of the flood risk assessments and propose refined
recommendations for Surface Water Management Plans;
• To present recommendations for sustainable drainage (SuDS) options for each site and for the three
main towns and the Local Service Centres in general;
• To assess the implications of growth and water quality objectives on wastewater treatment services
and to identify the infrastructure upgrades required;
• To assess the implications of growth on the sewerage network to identify infrastructure upgrades
required; and
• To propose a development strategy for the Council, taking into account phasing issues and indicative
costing. Provide recommendations on phasing to ensure that development can progress in line with
the Council’s priorities and development policies, and to prevent inappropriate developments coming
forward before the evidence and/or supporting water infrastructure is in place.
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4.3

Scope of Part Two

Part Two includes a more detailed assessment of the sites at risk of flooding to identify possible solutions and an
introductory overview of SuDS for the study area. A simple but comprehensive SuDS feasibility has been assessed
for all 16 LSCs and the three main towns. The Council requested an assessment that is not overly complex. More
specific analysis of the type and extent of SuDS required to support the preferred development sites is provided.
Anglian Water has confirmed that within the study area it is development in Stamford that is most at risk of
constraint from the sewerage network. Part One included a high level assessment of Stamford. The results are
enhanced in Part Two as Anglian Water has completed a hydraulic assessment of Stamford, modelling the
requirements to support demand for sewerage from the preferred sites. This has been expanded to include
sewerage assessments in relation to the preferred sites in the Deepings and in Bourne. Data is not available at this
point to examine the sewerage constraints specific to the wider list of non-preferred sites.
The wastewater treatment assessment for Part Two is based on the results of water quality modelling considering
the cumulative impacts of growth at the preferred sites per affected treatment works. The scope does not include
integrated catchment modelling but assesses the impacts and solutions per site. It has been agreed that this
approach is appropriate as Anglian Water will be required to comply with subsequent consent limits thus
preventing an accumulated impact.
Part Two does not consider water supply infrastructure in Bourne or elsewhere in the study area. This study does
not include recommendations on water efficient design of new buildings in the context of the Code for Sustainable
Homes. However, it is worth noting that planning requirements for new homes may include the voluntary targets
set out within the Code for Sustainable Homes (CfSH). All homes funded by Homes and Communities Agency
(HCA) between 2011 and 2015 will be obliged to meet Level 3 of the CsFH as set out in the Design and Quality
standards April 2007. For water this level requires homes to be designed so that consumption per person is no
more than 120 litres per day. Sustainability, including efficient use of water, for non-residential buildings can also
be set using independent assessment methods such as the Buildings Research Establishment’s Environmental
Assessment Method (BREEAM).

4.4

Part Two Assessment Methodology

A two tier assessment approach has been applied to the Part Two stage of this study. All the preferred sites listed
above are examined in detail. Elsewhere more general assessments are made. Scenario 1 growth data has been
retained, reflecting the Core Strategy targets. Scenario 2 is still important as this covers the need to account for
‘infill’ at sites that are not included in the allocation process.
The traffic light system introduced in Part One is integrated into Part Two. Where a constraint identified in Part
One has been amended or superseded by the more detailed assessment in Part Two the difference and explanation
is provided.
The results of Part Two confirm the phasing requirements that development plans should take into account to
ensure that housing and commercial development is adequately supported by the various
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developments/improvements needed in the water infrastructure. This study does not define the exact solutions that
will be required at each part of the water infrastructure as this is likely to be subject to change in the intervening
years.
The complete detailed water cycle assessment will serve as the evidence to justify decisions over the use, scale and
phasing of development of preferred development sites. However, the water cycle study is just one factor in the
decision making process.
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5.

Flood Risk Detailed Assessment

5.1

Sources of Flood Risk in South Kesteven

Flood risk is a concern to the development plans being considered by South Kesteven District Council. Part One of
this study identified fluvial and pluvial (surface water) flooding as a constraint to many of the potential
development sites, including significant constraints at six sites (either due to minor overlaps into flood zone 3b or
more usually at high risk of surface water flooding). This section identifies in more detail the different sources of
flood risk, focusing on fluvial and surface water as these have been identified as the most significant threats. This
section discusses the implications for the preferred development sites together with information on mitigation
options.
Information in this section is taken from the SFRA, the Catchment Flood Management Plans of the River Witham
and River Welland, the Outline water cycle study, and Part One of this detailed water cycle study. To avoid
duplication this report summarises the main flooding issues and, where relevant, indicates which supporting reports
contain more detailed information on flood risk in the district. The Internal Drainage Boards (IDBs) were
contacted to discuss any specific concerns relating to the potential growth sites. A record of issues raised and
comments made is available in Appendix C.
The main sources of flooding are:
• Fluvial;
• Pluvial (surface water run-off);
• Sewer flooding (covered in drainage, Section 6);
• Flood risk from increased discharge into watercourses is considered as an element within the fluvial
flood risk section.
5.1.1

Fluvial Flooding

South Kesteven is located predominantly within the hydrological catchments of the River Welland and Witham and
their associated tributaries, with a very small area on the western district boundary falling within the catchment of
the River Trent.
Part One used the Strategic Flood Risk Assessment reports and the Environment Agency Flood Maps to identify
the areas of the district that are at risk of flooding (Tables 3.1 to 3.3 and Figures 3.1 to 3.4). Across the western
area of the district, Flood Zones 2 and 3 are narrow, due to well-defined incised valleys through which the rivers
flow. There are Catchment Flood Management Plans (CFMPs) for the River Witham and River Welland and these
describe the area as “Low to Moderate Flood Risk”, with the River Welland and its tributaries being the main
sources of fluvial flooding, particularly in the town of Stamford and from the River Witham in Grantham. The
River Witham CFMP is currently being updated by the Environment Agency.
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Despite the relatively small extent of Flood Zones 2 and 3 in the South Kesteven part of the Witham catchment,
flood risk further downstream in Lincoln presents a major constraint and may need to be considered, for example,
in allowing discharges to the River Witham and in provision of upstream flood storage to protect Lincoln. In
contrast the eastern edge of the district immediately to the east of Bourne lies within low lying land of fenlands.
Flood Zone 3 is extensive directly east of Bourne.
Part One identified that whilst some developments are technically affected by flood zones, in many cases only a
small proportion of the site intersects the flood zones. Table 5.1 provides a more detailed analysis of the proportion
of each of the 27 preferred sites that lay within the Flood Zones. The proportions of the sites that intersect flood
zones 3a or 3b are exceptionally small, along the boundary edge.
It will be important to consider the potential impact that increasing hard standing at BOUR20 could create flood
risk at site BOUR19. Every effort should be made to avoid flood zones, using the sequential approach and
ensuring that site boundaries do not extend into flood zones. If this is not possible then robust justification for
developing in flood risk areas should be provided. If this is the case then a full FRA will have to consider the
implications on flooding to the development and surrounding areas.

Table 5.1

Preferred Sites Fluvial Flood Risk

Site Ref

Development
Use

Site
Area
(m2)

BOUR20

Commercial

81,876

Area (m2)
in Flood
Zone 2

% of Site
in Flood
Zone 2

Area (m2)
in Flood
Zone 3a

14,635

17.87

963
(western
periphery of
site)

1.18

% of Site
in Flood
Zone 3a

Area (m2) in
Flood Zone
3b

% of Site
in Flood
Zone 3b

n/a

n/a

BOUR12

Commercial

204,061

n/a

n/a

245

0.12

969 (edge
adjacent to the
Car Dyke)

0.48

BOUR11

Commercial

158,904

n/a

n/a

4

n/a

25 (edge
adjacent to the
Car Dyke)

0.02

BOUR23

Commercial

45,776

n/a

n/a

n/a

n/a

249 (edge
adjacent to the
Car Dyke)

0.54

STAM09

Residential

29,331

75

0.26

0.75

n/a

1.9

0.01

*All other preferred sites are unaffected. These percentages (flood zone 3) are likely to have been too small for the SFRA to consider it an
issue.

The flood zone maps do not show those areas that benefit from existing flood defences. The levels of protection
offered by these defences vary, and in many cases would not protect against a 1 in 100 year flood event (the type of
event represented by Flood Zone 3). In the rural reaches of the Upper Witham and the Welland the Environment
Agency considers that “current activity to manage flooding is out of proportion with the level of flood risk, or is not
effective” and therefore is advocating a policy to “reduce bank and channel maintenance in some locations. This
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will enable limited resources to be targeted to other areas of the catchment where the risks are greater, to ensure
value for money” (Environment Agency, 2009b).

5.1.2

Surface Water Flooding

It is clear that surface water flooding is a critical issue across South Kesteven. The IDBs, South Kesteven drainage
engineers, and Lincolnshire County Council have provided valuable comments detailing the nature and extent of
the problems within the study area.
Part One of this study used the Environment Agency “Areas susceptible to surface water flooding” maps to identify
that a large proportion of the River Welland, and River Witham catchments are prone to surface water flooding,
caused in part by heavy rainfall accumulating on impermeable surfaces.
A preliminary Flood Risk Assessment (pFRA) including the South Kesteven district has been undertaken by
Lincolnshire County Council. The pFRA is an initial, strategic assessment of the risk of flooding from surface
water in the County. It does not cover flood risk from the sea or from main rivers, although it does consider
possible interactions between flooding from different sources. It also does not identity risk at the level of
individual communities or properties. The outputs from the pFRA were not made available to this study.
Table 5.2 sets out the proportion (area and percentage) of each preferred site that is affected by pluvial flooding.
The sites are ranked based on their vulnerability to the more likely frequent 1 in 30 year storm. Whilst the 200 year
storm is less likely to occur its impact would be more severe and widespread. Under this circumstance attention
should be drawn to sites DEEP07 (residential) and BOUR24 (commercial) where up to a third of the proposed
development area would be at risk.
Although 23 of the 27 preferred sites are at some risk of pluvial flooding in almost all cases, only a small
proportion of the site is affected. Flood resilient and resistance measures should be incorporated to avoid or
mitigate the impact. These are discussed in further detail in the Level 2 Strategic Flood Risk Assessment Report.
It should be noted that this information is intended to provide a strategic indication of the potential for
surface water flood risk rather than for specific site scale assessment. Mapped information is available
separately to the Council in the supporting ‘Development Sites Flood Risk’ tool. The maps are indicative
and should only be used as a starting point for considering detailed drainage for a site.
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Table 5.2

Preferred Sites Surface Water Flood Risk

Site Ref

Site area (m2)

Area (m2) at Risk
from the 30yr Storm

% at Risk from
the 30yr storm

Area (m2) at Risk from
the 200yr Storm

% at Risk from the
200yr Storm

STAM08

77,841

8,107

10.42

10,476

13.46

BOUR24

20,674

1,986

9.61

5,102

24.68

COL4a

18,598

722

3.88

897

4.82

BOUR25

40,850

1,545

3.78

2,780

6.81

BOUR23

45,776

1,500

3.28

3,300

7.21

LB02a

12,266

374

3.05

1,060

8.65

ADD15a

10,283

301

2.94

404

3.93

BOUR12

204,061

5,509

2.7

15,518

7.6

STAM01

205,512

4,339

2.11

8,587

4.18

STAM02

81,815

1,387

1.7

2,816

3.44

DEEP02

51,638

817

1.58

2,801

5.43

BOUR32

69,245

1,052

1.52

3,255

4.7

HARL06

30,795

274

0.89

2,442

7.93

MDEEP14

141,085

1,096

0.78

6,940

4.92

BOUR20

81,876

496

0.61

2,791

3.41

ADD44

162,215

976

0.6

18,250

11.25

BOUR11

158,904

563

0.35

8,612

5.42

DEEP07

6,203

0

0

1,928

31.09

ADD38

28,607

0

0

1,303

4.56

ADD8

5,206

0

0

235

4.53

BOUR19

36,247

0

0

1,030

2.84

STAM05

15,043

0

0

331

2.2

GGON08

18,404

0

0

0

0

STAM10

3,990

0

0

0

0

ADD39

7,439

0

0

0

0

ADD42

8,693

0

0

0

0

5.2

Indirect Flood Risk

During discussions following on from Part One the Upper Witham IDB expressed concern over additional treated
effluent (associated with growth) discharging from WwTWs during flood events. This is a particular constraint in
the River Witham catchment, due to the risk of flooding downstream in Lincoln. In response to this, an assessment
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has been made of where predicted increases in DWF (even within consented limits) could potentially affect flood
risk downstream and the cumulative risk that needs to be taken into account by all parties when planning
development.
An indicative assessment has quantified the additional river flow that would be generated from the foul flows. The
assessment has used the consented, observed and predicted DWF values (based on the location and size of potential
growth sites) together with mean river flow and flood event river flow data provided by the Environment Agency
water quality team. The same flow data is used in the water quality assessment. Flood flow data is derived from
the Flood Estimation Handbook (FEH) and associated Revitalised Flood Hydrograph (‘ReFH’) spreadsheet. The
change in DWF downstream of each WwTW is presented together with the mean and flood flows to examine the
scale of the additional risk. The results arising from both the Scenario 2 level growth at each site and the smaller
DPD allocations are presented in Table 5.3. Only 8 of the 13 WwTW in the study area are affected by these growth
scenarios.

Theoretical
Future DWF
(m3/d)

S2

DPD

Receiving Water

Measured DWF
(m3/d)

WwTW

Effects of Increased DWF on Flood Flows (Preferred Sites Scenario 2 and DPD Growth)

Consented DWF
(m3/d)

Table 5.3

Mean
Flow
(m3/d)

Increased
Mean Flow

S2

DPD

1 in 100
yr Flow
(m3/d)

Increase in 1 in
100 Year Flow

S2

DPD

Stamford

6,000

3,889

4,309

4,169

Welland

334,000

0.13%

0.08%

14,342,000

0.003%

0.002%

Deeping

5,370

5,370

5,631

5,573

Welland

126,000

0.21%

0.16%

2,402,000

0.011%

0.008%

Bourne

6,210

4,573
4,789

Bourne
Eau

13,400

4,759

1.39%

1.61%

0.069%

0.081%

114

West
Glen

10,200

117

0.12%

0.09%

0.001%

0.000%

Corby Glen

150

105

267,000
1,970,000

Colsterworth

360

193

215

205

Witham

18,600

0.12%

0.07%

994,000

0.002%

0.001%

Marston

15,904

15,904

419

391

Witham

113,700

2.52%

0.62%

2,341,000

0.039%

0.010%

Long
Bennington

639

370

Witham

173,600

385

381

0.01%

0.01%

0.000%

0.000%

Harlaxton

382

15,910

15,910

0.01%

0.01%

0.000%

0.000%

382

Trib of
Witham

4,743,000

1,500

95,000

The impact of the DPD allocated growth on DWF compared to mean river flow is small at each site, generally less
than 0.5 percent. The exception is Bourne (+1.6 percent). During a 1 in 100 year event peak flood flow the
percentile impact is considerably less. In response to these results the Environment Agency has stated that as the
quantities are so small the impact should be manageable through increased surface water attenuation within the
catchment. Such opportunities may be explored at individual sites (or adjacent undeveloped land), at or adjacent to
wastewater treatment works where space is available, or elsewhere within the catchment where land suitable for
attenuation is available.
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Within the Witham catchment there could be problems increasing volumetric discharge from Harlaxton WwTW.
This works discharges into the Mow Beck which is a tributary of the Witham. The Mow Beck is culverted for a
large part beneath Grantham. Due to the culverted nature of the Mow Beck, for which there is little information on
condition and size, any additional discharge from the treatment works could present a problem.
Despite the very small individual additional contributions from each WwTW the combined impact ought to be
considered. The cumulative impact of these increases result in a total of 3-4 litres per second of additional flow in
the River Witham. Management of DWF discharges may need to be addressed in areas significantly affected by
flooding. It is important to recognise the inherent difference from the management of rainfall runoff. While
rainfall runoff is directly related to rainfall on the development area, sewage discharge is related to water being
piped to the property from water supply. A holistic consideration of the impact of increased DWF, therefore,
should also consider the source of public water supply (i.e. whether the source of supply could counteract any
‘increases’ in flow caused by increased DWF).
This is only an issue during storm events: under normal conditions the additional DWF generated by growth will
not trigger a flood situation. Environment Agency policy indicates that ‘allowable storm flows’ can be calculated
as a multiple of the DWF. Therefore an increase in DWF could lead to increased storm flows being permitted 2.
This is inappropriate considering the restrictions on surface water runoff and discharges, and the different sources
of DWF and storm flows. Therefore, at Deeping, Marston, and Harlaxton WwTWs where it may be necessary to
increase consented DWF it would be preferable to cap stormwater discharges at the existing level (i.e. decoupled
from the dry weather flow). Increased or additional storm tanks at the WwTW may be one option to hold back the
additional flows, especially during flood events. This solution would need to be agreed in principle before
calculating storage volumes.
The contribution of sewage discharges to fluvial flood risk is not explicitly covered by existing policies or
legislation. Box 2 summarises the main items of legislation regarding flood risk management. However, it is
important to recognise that the legislation continues to develop and as such the requirements and challenges to
ensure compliance may be subject to change. It is critical that developers together with the Council contact the
relevant IDB as soon as possible when considering a site for development to obtain the most up to date information
on this issue.

2

Environment Agency Policy 385_07: Regulation of Sewage Discharge Flow. Historical method of calculating DWF, which
need still be applied in predicting future changes: DWF = PL + I + E where P = population, L = daily per capita sewage flow, I
= dry weather infiltration and E = trade effluent flow. For storm sewage, the allowable discharge is stated to be 3PL + I + 3E.
This means that the allowable storm discharge is effectively three times the DWF
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Box 2

Policies Relating DWF to Fluvial Flood Risk

A range of policies and legislation could influence Dry Weather Flow management with respect to flood risk:
a.

Water Framework Directive: Changes to water quality from increased DWF (even within the existing consent) must be
considered as this could impact on the water quality status of a connected designated waterbody. However, the main WFD
focus is on low flows. The impact on water quality due to increased flows is not the primary concern.

b.

Planning Policy Statement 25: Development and Flood Risk (PPS25) requires that planning should consider all sources of
flooding. It extends from site-specific to regional scale planning. However, the scope of PPS25 does not explicitly include
foul discharges from WwTWs, except on a site-specific basis where sewer capacity is a concern. Annex H of PPS25
specifically lists the roles and responsibilities of parties, stating only for sewerage undertakers “Sewerage undertakers are
generally responsible for surface water drainage from development via adopted sewers and in some instances SuDS. They
should ensure that Urban Drainage Plans reflect the appropriate Regional Spatial Strategies (RSSs) [now revoked] and
Local Development Documents (LDDs) in line with their obligations in the current legislation and their Asset Management
Plans (AMPs).” This suggests that increased DWF due to new development cannot be constrained explicitly by PPS25 in its
current form.

c.

The Flood and Water Management Act 2010: The definition of “flood”, states that “’flood’ does not include… a flood from
any part of a sewerage system, unless wholly or partly caused by an increase in the volume of rainwater…entering or
otherwise affecting the system”. Although sewage discharges can indirectly contribute to increasing fluvial flow, it is not
explicitly considered within the Act.

Currently there does not seem to be a mechanism outside of Environment Agency policy to manage increased DWF with respect to
flood risk.

5.3

Surface Water Management

South Kesteven District Council requires that all development sites greater than 0.25ha have a drainage assessment
to review the potential for SuDS and to calculate attenuation storage volumes and discharge rates. This scale was
concluded from the Level 2 SFRA for South Kesteven and is largely due to the significant drainage pressures that
are present in this district. This requirement will increase the resource required by the Council and the
Environment Agency to consult and provide comments on the number of assessments. The Council are advised to
discuss this with the Environment Agency.
Sustainable drainage (SuDS) is an approach to managing rainfall run-off from developed areas. The various forms
of SuDS are considered sustainable as they collect, store, and release water slowly to the environment replicating
natural processes. SuDS offer three main benefits:
•

attenuate runoff to reduce flooding and environmental damage downstream of the site;

•

manage pollution by trapping silts and filtering run-off water; and

•

provide amenity benefits to the community (CIRIA, 2005).

The drivers for incorporating SuDS into new and existing developments include:
• Planning Policy Statement 25: Development and Flood Risk;
• The Government’s Water Strategies Making Space for Water (2005) and Future Water (2008) require
a more sustainable approach to drainage;
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• The Pitt Review (2008): Recommended that local authorities take responsibility to adopt and maintain
new build (and re-developed) SuDS on highways and in other public sites;
• The Water Framework Directive: Requires a more sustainable approach to drainage and flood risk
management; and
• Results of the South Kesteven SFRA level 1 and 2, and Part One of this report, conclude that new
developments will require SuDS to protect them from, and mitigate against, surface water flooding
which is a significant issue in this area.

5.3.1

Drainage Options

PPS25’s Practice Guide Companion (CLG, 2007) recommends that priority should be given to infiltration rather
than attenuation drainage techniques as infiltration supports groundwater recharge and reduces the land take
required for attenuation systems. The results of this study indicate that the scope for infiltration across South
Kesteven is limited. Where infiltration techniques are not viable, it is preferable to discharge site runoff into
watercourses rather than channelling the water into the sewer system.
“SuDS” is a term which describes a drainage approach, rather than any specific drainage type. SUDS ideally
comprise an integrated group of techniques that manage runoff from part or all of a catchment. Each component
should add to the performance of the system, rather than operating as one of a series of isolated drainage devices
(CIRIA, 2005). SuDS are often described in terms of a “management train”, a series of progressively larger scale
practices to manage runoff and control water quality. The management train is:
1. Prevention: Solution applied at individual sites, e.g. use of rainwater harvesting, management to
prevent accumulation of pollutants;
2. Source Control: Runoff controlled at or very near to its source, e.g. through permeable pavements,
green roofs etc;
3. Site Control: Water is managed in the local area or site, e.g. by routing water from building roofs and
car parks to large soakaways or infiltration/detention basins;
4. Regional Control: Runoff from a site or number of sites is managed strategically, typically in a
balancing pond or wetland.
Rainwater harvesting to manage run-off must be encouraged but knowledge of what will happen when the system
is full and overflows is required. Designs should consider demand and local rainfall patterns to accommodate
increased storage resulting from storm events. The main issue is the risk that rainwater harvesting systems fill to
capacity and overflow into the drainage system coinciding with flood conditions affecting the catchment.
There are two principle types of sustainable drainage; infiltration and attenuation. The main techniques are
summarised in Table 5.4.
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Table 5.4

Typical SuDS Techniques

Technique

Type

Description

Filter strips

Infiltration

These are wide, gently sloping vegetated strips of land
designed to accept runoff as overland sheet flow from
upstream development. They lie between a hard-surfaced
area and a receiving stream, surface water collection,
treatment or disposal system. They treat runoff by vegetative
filtering, and promote settlement of particulate pollutants and
infiltration.

Conveyance
Attenuation

Constructed
wetlands

Infiltration

Trenches

Infiltration

Attenuation

Conveyance
Attenuation

Wetlands provide both stormwater attenuation and treatment.
They comprise shallow ponds and marshy areas, covered
almost entirely in aquatic vegetation. Wetlands detain flows
for an extended period to allow sediments to settle, and to
remove contaminants by facilitating adhesion to vegetation
and aerobic decomposition. They also provide significant
ecological benefits.

Trenches are shallow excavations filled with rubble or stone
that create temporary subsurface storage for either infiltration
or filtration or stormwater runoff. Ideally they should receive
lateral inflow from an adjacent impermeable surface, but point
source inflows may be acceptable. Infiltration trenches allow
water to exfiltrate into the surrounding soils from the bottom
and sides of the trench. Filtration or filter trench can be used
to filter and convey stormwater to downstream SuDS
components.

Infiltration
basins

Infiltration

Detention
Basins

Attenuation

Detention basins are surface storage basins or facilities that
provide flow control through attenuation of stormwater runoff.
They also facilitate some settling of particulate pollutants.
They are normally dry, though they may have small permanent
pools at the inlet or outlet.

Swales

Infiltration

Swales are broad, shallow vegetated channels in which
surface water can be stored or conveyed. They can be
designed to allow infiltration, where appropriate. They should
promote low flow velocities to allow much of the suspended
particulate load in the stormwater runoff to settle out, thus
providing effective pollutant removal. Roadside swales can
replace conventional gullies and drainage pipes.

Attenuation

Conveyance
Attenuation

Infiltration basins are depressions in the surface that are
designed to store runoff and infiltrate the water to the ground.
They may also be landscaped to provide aesthetic and
amenity value.
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Technique

Type

Description

Pervious
Pavements

Infiltration

Pervious pavements provide a pavement suitable for
pedestrian and/or vehicular traffic, while allowing rainwater to
infiltrate through the surface and into the underlying layers.
The water is temporarily stored before infiltration to the ground,
reuse, or discharge to a watercourse or other drainage system.
Pavements with aggregate sub-bases can provide good water
quality treatment.

Soakaways

Infiltration

A soakaway is an excavation or trench that can be filled with
filter material. They can be made of pre-cast concrete or
polyethylene rings/ perforated storage structures that are then
backfilled with granular material. They allow water to soak
away into the ground.

Green roofs

Infiltration

Green roofs are systems which cover a buildings roof with
vegetation. They are laid over a drainage layer, with other
layers providing protection, waterproofing and insulation. They
are a useful source control feature.

Attenuation

Attenuation

Example

Technical information sourced from CIRIA C697-The SuDS manual. Photographs sourced from CIRIA C687 – Planning for SuDS –
Making it Happen (CIRIA 2010)
Further information on the maintenance requirements of sustainable drainage components is available in (CIRIA, 2005).

5.3.2

SuDS Adoption

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. Indicative costs of maintenance are provided in
Section 10. Without a formal maintenance and adoption regime there is a risk that SuDS increase the risk of
flooding by becoming eroded or outlets becoming blocked. This can also increase the risk that environmental
quality standards are not met, if SuDS are poorly maintained, as they may not operate correctly and allow
pollutants to enter the watercourse that they are draining to.
The Flood and Water Management Act (2010) received Royal Assent on the 8th of April 2010. Schedule 3 sets out
the approach to approve and adopt SuDS features and introduces the role of a SuDS Approval Body (SAB), to
ensure that SuDS are designed to appropriate standards, and are adopted and maintained throughout their lifetime.
Paragraph 6 of the act states the following:
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The approving body for a drainage system isa) The unitary authority for the area in which it is, or in which it is to be constructed. If there is no unitary
authority for the area, the county council for the area will be responsible.
In this case the Lincolnshire County Council would be classed as the approving body for proposed SuDS features
based on the guidance within the Flood and Water Management Act. LCC Development Control has advised this
study that it generally does not support the use of soakaway (largely due to the speed at which these systems
deteriorate and the immediate and ongoing implications for maintenance) although they will be considered under
exceptional circumstances, and only for developments with fewer than 10 properties.
Paragraph 11 states that the SAB should liaise with the following bodies if their assets will be affected: the local
sewerage provider, the Environment Agency, the highways authority, British Waterways, and local internal
drainage boards.
As stated in paragraph 12, the approving body may require a non performance bond from the developer which will
be payable to the local authority in the event that the works are not constructed in accordance with the approved
proposals.
Paragraph 17 of schedule 3 subsequently states that an approving body must adopt a sustainable drainage system
provided the requirements of the Flood and water Management Act are met, and that the drainage system was
constructed and functions in accordance with the approved design. This applies to site and regional control SuDS
components only. Source control SuDS components within private property are the responsibility of the landowner
or property manager.
Anglian Water has also produced a “SuDS for adoption” manual (Anglian Water, 2010) in which it states it “will
consider the adoption and maintenance of features in public open space where developers can demonstrate”:
• “Effective upstream source control measures”;
• “Effective outfall, i.e. to ground, watercourse or surface water sewer”;
• “Effective exceedance design”; and
• “Effective maintenance schedule”.
5.3.3

Drainage Constraints in South Kesteven

Soils and Geology
Due to the underlying geology and impermeable soils, and the presence of sensitive aquifers, and a relatively high
water table in this area infiltration drainage will not be widely applicable. In particular, infiltration-based SuDS are
less likely to be suitable in Bourne, Castle Bytham, Colsterworth, Corby Glen, Morton, South Witham or Thurlby.
Infiltration testing should be undertaken as development plans progress to determine the potential for infiltration
drainage.
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In areas where infiltration is not possible attenuation based SuDS such as ponds, wetlands, green roofs the site
should be considered (Table 5.4). Water recycling schemes which retain surface water run-off and allow water
reuse may also be considered where infiltration potential is low.
It is vital that all developers are made aware of the significant drainage constraints particularly in the Witham
catchment, and that whilst there will be solutions these are unlikely to be simple. Accordingly there will be cost
implications to be borne by the developers.
Developers must consider the land take required for SuDS at the earliest opportunity, as SuDS typically need a
greater footprint than traditional piped drainage systems. This may have minor implications for those sites where
the development area boundaries slightly overlap the flood zones and so need to be reconfigured (e.g. BOUR23 0.5
per cent of site, 249m2 falls in flood zone 3b).
There are more likely to be simple engineering solutions for larger sites, more than 3ha, than for smaller sites
where space and access issues constrain options. Systems such as hydrobrakes and ponds require land take but are
relatively straightforward to maintain. However, several of the allocated sites are less than 3ha. At many of these
sites surface water run-off levels are also limited to 1.4 litres per second per ha (l/s/h) due to the design capacity of
the IDB operated drains and waterways into which the run-off would flow. It will be necessary to investigate and
identify the direction that surface water flows will take in order to prepare appropriate drainage plans. The
engineering solutions that are likely to be required to comply with the stringent drainage limits, particularly at small
sites will require site specific investigation and innovation. This is likely to increase costs above what is usually
expected in areas without such drainage issues.
The main problem in this area is flooding in Lincoln. As such applications for developments upstream of Lincoln
will be subject to more scrutiny (in terms of drainage requirements) by the South Kesteven flood panel (Flood risk
and Drainage Management Group) than sites downstream to prevent inappropriate drainage systems further
increasing the flood risk in Lincoln. In order to avoid a situation where a site that has been given planning
permission is subsequently rejected on the basis of an inadequate investigation into surface water management
issues and/or an inadequate solution the Council will strongly encourage applicants to contact the relevant IDB to
determine the situation at the earliest opportunity. At this stage the onus will be on the developer to collate all the
necessary information on the site drainage issues, such as the which watercourse run-off would drain to, the
expected greenfield run-off rate (generated by the site conditions) and the run-off rate limit that the IDB will
require in order for them to issue a permit to discharge to their watercourse (if draining to an IDB system).
All the relevant planning bodies involved in this study are in agreement that the onus will be on the developer to
commission full investigations into the drainage requirements, constraints, and to identify suitable solutions. All
parties agree that development is important in this area and will actively engage with developers to ensure that
adequate investigations are completed and solutions identified. It is essential that developers recognise that preplanning engagement with the South Kesteven Flood Risk and Drainage Management Group is necessary.
It is recommended that the Environment Agency Flood Maps for Surface Water (2nd generation) are used to help
further investigate the potential causes of flooding and to inform surface water management plans for sites to be
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developed. Due to the extent of the drainage constraints the parties agree that planning applications that are not
based on prior discussions with the Drainage Forum will be at a significant disadvantage.
To summarise the process that will be required is:
1. Contact and engage with the IDB (and the Drainage Management Group);
2. Identify the surface water run-off route and the receiving watercourse;
3. Calculate the expected run-off rate (developer responsible for this);
4. Discuss the acceptable run-off rate for the site with the IDB (in most cases this will be capped at
1.4l/s/h);
5. Discuss the technical solutions that would feasibly reduce the expected run-off rate to the maximum
limit that the IDB system can accept. This will be site specific. For example, there may be scope to
acquire and utilise adjacent agricultural land purely for attenuation purposes (reduce the pressure to
manage surface run-off within the confines of the development site);
6. Identify and evaluate the costs and benefits of the various options to determine the most cost-effective
and technically feasible solution;
7. Incorporate the result into the planning application.

Source Protection Zones
Aquifers that are used as a source of public water supply are protected from pollution by surface activities via a
system of Source Protection Zones (SPZs). Large abstractions for other users may also have SPZs delineated
around them. There are three categories of zone each of which have different requirements in terms of the quality
of the water that can be discharged to infiltrate (Environment Agency, 2007).:
• SPZ1 (Inner SPZ - 50 day travel time or 50 metres): Designed to protect against the effects of human
activity, which might have an immediate effect on the source;
• SPZ2 (Outer SPZ – 400 day travel time or at least 25 percent of the recharge catchment area):
Designed to provide protection against slowly degrading pollutants; and
• SPZ3 (Catchment SPZ): covers the complete catchment area of the groundwater source.
Consequently the type of development from which runoff may infiltrate is restricted. The Environment Agency
Policy and Practice (GP3) guidance document summarises the regulator’s position on this 3:
• No contaminated runoff should discharge to ground inside/outside SPZ1;
• Other than inside SPZ1, we will support the use of sustainable drainage systems for new discharges to
ground of surface run-off from roads, vehicle parking and public/amenity areas, provided that an
3

GP3 is currently being re-drafted and is available on the Environment Agency website until December 2011.
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appropriate level of risk assessment demonstrates the groundwater conditions to be suitable. There
should be adequate protective measures for groundwater and arrangements for effective management
and maintenance of the system. (CIRIA 2000, 2004, 2007. SUDSWG )
Developers should be aware that the following statements within the GP3 guidance may apply once the documents
are finalised:
Discharges from areas subject to contamination: Developments which will discharge surface water run-off to
ground from areas subject to contamination are likely to require an environmental permit from the Environment
Agency. This applies especially to those involving the storage, handling and use of hazardous substances (such as
garage forecourts, coach and lorry parks/turning areas, and scrap yards). The site will need to be subject to risk
assessment with acceptable effluent treatment provided.
Sustainable Drainage Systems: The Environment Agency supports the use of sustainable drainage systems to
discharge to ground surface run-off from roads, vehicle parking and public/amenity areas, provided that, where
appropriate, they have a suitable treatment train to prevent the pollution of groundwater. Where infiltration SuDS
are proposed for anything other than clean roof drainage in a SPZ1 the Environment Agency will require a risk
assessment to demonstrate that pollution of groundwater would not occur. SuDS systems will also need to be
approved by the SuDS Approval Body (in South Kesteven this is Lincolnshire County Council) to ensure the
systems follow the criteria set out in the SuDS National Standards, including standards for water quality, design
and maintenance.
Figure 5.1 shows the location of Source Protection Zones across the South Kesteven study area and superimposes
the development sites upon this. Table 5.5 summarises how the main areas are affected by SPZs. It is clear from
the map that a number of preferred sites lie directly above protection zones, in some cases above the more
vulnerable/restrictive SPZ1 (inner) and SPZ2 (outer) zones.
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Table 5.5

Preferred Sites Subject to Source Protection Zone Constraints

Zone I (Inner Zone)

Zone 2 (Outer Zone)

Zone 3 (Total Catchment)

STAM08, BOUR11, BOUR12,
BOUR23, BOUR24, BOUR32

BOUR19, BOUR20, BOUR24

STAM01, STAM02, STAM05, STAM09,
STAM10, ADD39, ADD42, BOUR25,
COL4a, ADD15a

Roof drainage

No objection to runoff from
roofs.

No objection to runoff from roofs.
Infiltration requirements as per SPZ1.

No objection to runoff from roofs.

Public/Amenity

Infiltration of water directly into
the ground is not acceptable.
Any surface water from these
sources must be attenuated
and treated if necessary

Infiltration of water into the ground
from public/amenity facilities is
acceptable but would need to
discharge to a sealed area, s per
SPZ1.

Infiltration would need to
discharge to a sealed area, but
non-infiltration SuDS may be
acceptable subject to
agreement with the
Environment Agency.
Discharge should be to a
surface watercourse or mains
sewer.

There is no objection in principle against
infiltration drainage in SPZ3, but it would
have to be demonstrated that the
method selected was suitable and the
appropriate mitigation measures would
be in place.

Water from large car parks must be
intercepted to prevent oil and other
substances permeating into
groundwater. Large car parks would
need to include water quality
protection measures, including
mitigation of hydrocarbon discharge.

Large car parks/lorry parks/garage
forecourts would need to include water
quality protection measures, including
mitigation of hydrocarbon discharge.
Major roads/industrial sites would need a
site investigation to assess the impact
that any SUDS will have on water
quality. This should determine the type of
SUDS proposed and mitigation needed.

Drainage Source

Large Car Parks

Lorry Parks
Garage Forecourts

Major Roads

Industrial Sites

Presumption against lorry parks and
petrol stations/garage forecourts due
to the higher risk of contamination into
groundwater. Infiltration requirements
as per SPZ1.
Presumption against discharge into
the ground from major roads or
industrial units. Acceptable only in
exceptional circumstances. Infiltration
requirements as per SPZ1.

Acceptable only if investigation is
favourable and with adequate
precautions
Acceptable only if investigation is
favourable and with adequate
precautions

Preferred sites that are unaffected by SPZ: sites in the Deepings, ADD8, GGON08, HARL06, LB02a

The industrial sites planned within the SPZ1 can go ahead but the appropriate mitigation measures as set out in
Table 5.5 must be incorporated into the developments. 32 of the 85 committed commercial development sites are
located within SPZs and so development activity must take this into account, if this has not already been
considered:
• Committed sites in SPZ1: 11 sites in Bourne (S04/1211, S06/1256, S06/1632, S07/1526, S08/0517,
S08/1012, S08/1117, S08/1219, S08/1360, S09/1245, S10/0776) S10/1541, and parts of S08/0448 and
S09/2773;
• Committed sites in SPZ2: S07/1312, parts of S09/1601, S09/2398, and S09/2773;
• Committed sites in SPZ3: S07/0820, S08/0283, S08/0448(overlaps into SPZ1), S09/0431, S09/1242,
S09/1808, S10/0401 and 8 sites in Stamford (S08/0914, S07/1546, S09/2662, S10/0701, S06/1151,
S07/1127, S08/0848, and S10/1734).
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Where there is potential for residual contamination on a site the Council should issue conditions on planning
applications to ensure that the site is investigated and, if necessary, remediate prior to development. The cost of
this lies with the developer. The exception to this is if the site is known to be impacting on the SPZ or otherwise
impacting on human health. In such cases the site owner will be required by the Council to remediate this.

5.3.4

Drainage Options for South Kesteven

A high level assessment has examined the potential for SuDS at each growth site and the likely attenuation volumes
needed to comply with PPS25 runoff requirements. Where run-off will drain to the IDB systems a maximum runoff rate of 1.4 litres/second/ha must be incorporated into design criteria. For each preferred site, information on the
proposed and existing land use has been used to estimate indicative drainage requirements. Information on the
method and the results are provided in Appendix D.
As details on the strategic site layouts are not yet available a simple approach has been used to assess SuDS
requirements, assuming that drainage is managed at the Site Control level. An overview of the type of SuDS that
is suitable per settlement 4 is presented in Table 5.5.

Table 5.6

Area

Overview

Drift Geology

Solid Geology

SuDS Technique

Stamford

Most of Stamford is above SPZ3.
All of the committed commercial
development is in this area. There
are preferred sites above SPZ1
and 2.

Clay, silt and
sandstone and
gravel.

Limestone, ooidal ironstone,
aagillaceous rocks with
subordinate sandstone and
limestone mix.

Attenuation SuDS.

Bourne

A large proportion of Bourne is
located above SPZ1. To the north
and parts to the east of the town
sites are constrained by SPZ2.

Peat, sand and
gravel.

Interbedded limestone, mudstone
and sandstone and siltstone.

Attenuation SuDS.

Deepings

None of the sites in the Deepings
are constrained by Source
Protection Zones

Clay, silt, sand
and gravel.

Interbedded mudstone, sandstone
and siltstone.

Attenuation SuDS.

4 of 7 potential sites are clustered
directly above a SPZ1. No
preferred sites.

Sand and gravel.

Interbedded limestone, mudstone
and sandstone and siltstone.

Attenuation SuDS.

Corby Glen

1 preferred site. Area is above
SPZ2.

Clay, silt, sand
and gravel.

Limestone and mudstone and
ooidal ironstone.

Attenuation SuDS.

Colsterworth

1 preferred site. Area is above
SPZ3.

Diamicton.

Limestone, mudstone, and ooidal
Ironstone.

Attenuation SuDS.

Morton

No preferred sites. Area is above
SPZ2.

Sand and gravel.

Interbedded mudstone, sandstone
and siltstone.

Attenuation SuDS.

Billingborough

4

Overview of SuDS Potential across the Study Area

Based on recommendations from the CIRIA (1996) Report 156 Infiltration Techniques.
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Area

Overview

Drift Geology

Solid Geology

SuDS Technique

Thurlby

No preferred sites. 2 potential
sites are above SPZ2.

Sand and gravel.

Interbedded mudstone, sandstone
and siltstone.

Attenuation SuDS.

Ancaster

No preferred sites. Area is above
SPZ3.

Limestone.

Attenuation SuDS.

Castle Bytham

No preferred sites. Area is above
SPZ3.

Limestone and aagillaceous rocks
with subordinate sandstone and
limestone.

Attenuation SuDS

South Witham

No preferred sites. Area is above
SPZ3.

Limestone.

Attenuation SuDS

Barrowby

1 preferred site. Unaffected by
SPZ.

Ferruginous sandstone and
ironstone.

Attenuation SuDS.

Great
Gonerby

1 preferred site. Unaffected by
SPZ.

Interbedded sandstone, ironstone,
mudstone, and siltstone. Shelly
mudstone, nodular ironstone, and
mudstone and limestone.

Attenuation SuDS.

Harlaxton

1 preferred site. Unaffected by
SPZ.

Ferruginous sandstone, ironstone
and mudstone.

Attenuation SuDS.

Long
Bennington

1 preferred site. Unaffected by
SPZ.

Interbedded limestone and
mudstone.

Attenuation SuDS.

Caythorpe

No preferred sites. Unaffected by
SPZ.

Ferruginous sandstone and
ironstone.

Attenuation SuDS.

Mudstone.

Attenuation SuDS

Langtoft

No preferred sites. Unaffected by
SPZ.

Infiltration possible.

Sand and gravel.

Infiltration possible.

Infiltration possible.

Infiltration possible.

Infiltration possible.

Infiltration possible.

Infiltration possible.

The sites in Stamford, the Deepings, and in Bourne are clustered and so there is potential to adopt a management
train approach that prioritises Source Control (e.g. using green roofs or pervious pavements) but which also
includes more strategic SuDS components such as infiltration basins or balancing ponds where water flow exceeds
the capacity of source controls. This approach is advised within CIRIA C697: The SuDS manual. Adopting this
approach will reduce the amount of land take associated with SuDS features by having a single regional SuDS
feature for each of the clustered sites.
Strategic SuDS schemes may be preferable for developers but they also have amenity, water quality and habitat
benefits for the local area, by creating water features such as ponds and artificial watercourses, which can provide
visual amenity in terms of the creation of green space and wildlife. It is recommended that the Council and the
IDBs consider the practicalities of strategic SuDS when discussing development plans with developers.
Consideration of planning and funding of regional SuDS features will be important at an early stage in the
development process and is discussed in the preceding sections.
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5.3.5

Surface Water Management Plans

Following the summer floods in 2007, the Pitt Review advocated the use of Surface Water Management Plans
(SWMP). These are not compulsory but are appropriate where a strategic approach is required to address existing
flooding problems, and/or allow for future growth. There has already been considerable strategic consideration of
surface water management in South Kesteven through the SFRAs and WCSs and so a district-wide SWMP is now
not considered necessary. Instead local, settlement-specific SWMPs will be more valuable, especially where there
are multiple sources of flooding, and particularly for sites and clusters of sites in Stamford and the Deepings where
the pluvial flood risk assessment has identified problems. The risks in Bourne also suggest that SWMPs would be
beneficial but given the dominance of employment sites as opposed to residential, there may be less of a driver.
Clustered, residential sites in Stamford and the Deepings could benefit from strategic SuDS, identified using the
SuDS management train. Strategic SuDS are likely to require cooperation and planning between developers and
LCC, SKDC, IDBs and other partners, and as such could be initiated and coordinated through a SWMP. If a
SWMP is not to be undertaken it is still essential that the developers meet with the drainage authorities to discuss
and agree an appropriate site drainage strategy.
The Environment Agency is keen that opportunities to separate existing combined drainage systems into foul and
storm flow systems are identified and implemented to alleviate pressure on the sewer system. The most likely
opportunities are at sites that are being re-developed. South Kesteven District Council has confirmed that the only
site within its list of potential development plots is STAM09 (88 homes in Scenario 1). This is the site that is also
constrained due to its proximity to the Hudds Mill pumping station (with preliminary sewage treatment). If this site
is to go ahead it would be worth exploring the existing drainage and buildings infrastructure to identify an
appropriate way forward. New buildings on the site will be subject to the requirements of PPS25.

5.3.6

Interactions with Green Infrastructure

As noted previously, the benefits of SuDS extend beyond the sustainable management of surface water: wider
benefits including biodiversity, water quality and amenity are often also discussed. In relation to biodiversity and
amenity value, the extent of benefit can be related to the connectivity of newly created areas of habitat and green
space (i.e. in SuDS) to existing areas. This connectivity could be achieved through use of the South Kesteven
Green Infrastructure Strategy. The outputs of the study showed a relatively widespread Green Infrastructure (GI)
network comprising an “environmental” and a “cultural” component. The GIS from the Green Infrastructure study
was not available for use in this study. However the potential for SuDS in new developments to be connected to
the GI network should be considered in future. For example, the location of new areas of SuDS wetland should be
considered to establish whether the location could be tied in with the ecological network component, i.e.
connecting areas of similar habitat. Also any areas of flood storage that would also serve an amenity purpose, for
example playing fields, should be considered in the context of the ‘cultural’ component and whether they could be
tied in to the network of open spaces. The dual purpose of assets within the green infrastructure could be
encouraged but their use must be carefully considered with appropriate design philosophy. Maintenance regimes
must be such that all aspect of their use continues and one aspect is not comprised by other interests.
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6.

Sewerage Detailed Assessment

Figure 3.5 (Part One) shows that sewerage is currently a severe constraint for several sites in Stamford, whilst to
others it is only a moderate or very little constraining factor. The Council has now selected its preferred sites to
take forward and based on the assessment in Part One and other supporting studies. The following constraints need
to be investigated further, with a view to presenting options to the council on how to progress. The Part Two
assessment has been extended to include the Deepings, Bourne, and the local service centres.

Table 6.1

Part One Assessment of Sewerage Constraints in Stamford

Site Reference

Overall Score (Part One)

Site Included in the DPD
Allocation

ADD41

9

No

STAM01

8

Yes

8

Yes

RUT1, STAM02

7

No, Yes

STAM08

6

Yes

2

Yes, Yes, Yes, Yes

STAM09

STAM05, STAM10, ADD42, ADD39

Sewerage Capacity

(adjacent to Hudds Mill
SPS)

(Stamford sites)

Only one site identified in Part One as severely constrained has been recommended for allocation. STAM01 is a
moderately sized development area on the western edge of Stamford which has capacity to accommodate up to 822
new homes although the recommended allocation, combined with STAM02 is 400 houses and 14ha of employment
land.
Anglian Water has modelled how the preferred sites across the study area may be constrained by the sewer
network. The Part One high level assessment for Stamford has been superseded by a sewer model assessment.
Anglian Water has also examined the sewer issues constraining the development proposals for the Deepings and
Bourne although there are no detailed sewer models of these areas. There are four main assessment categories and
the site specific results are summarised in Table 6.2 and illustrated in Figures 6.1 to 6.3. The results show that the
Part One assessment underestimated the scale of the sewerage constraint in Stamford.
Definition of Sewerage Constraint Categories
1. Strategic Solution Required

Up to 5 years to design solution design and obtain funding approval, plus construction time.

2. Extended Requisition Process

2 years required for scheme appraisal, plus construction time.

3. Standard Requisition Process

Normal Anglian Water process takes 12 - 18 months from start to finish.

4. Urban Pollution Management
study required

Up to 6 months to complete a UPM (there is a hydraulic model for Stamford). Impact of results could
be more significant.
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Table 6.2

Sewerage Constraints Results

UPM
Needed*

Category

Comments

Risks & Dependencies

Stamford (all
sites)

Yes

All sites = UPM.

Modelling suggests that downstream
CSO performance will be adversely
affected by proposed growth. It is
highly likely that a UPM study will be
required.

Outcome is uncertain. Could identify
category 1 constraints.

Deepings

No

All sites = 2

Flooding in the catchment upstream
of Deeping St James terminal
pumping station.

Scheme carried out Spring 2011 to
improve pass forward flow rates from
TPS. However, it is too early to know if
this scheme has been successful. Any
proposed development sites will require
detailed analysis, with the possibility
that a hydraulic model may be required.

Site

(except DEEP07
= 3)

Bourne:
BOUR11 and 12

No

1

No spare capacity at downstream
terminal pumping station.

BOUR19

No

3

-

BOUR20, 23, 24,
25

No

3

-

BOUR32

No

3

Connection should be through Elsea
Park pumping station.

No

1

No

2

No

3

No

3

No

3

This site falls under Marston WwTW
catchment, where there is currently no
headroom allowance for future growth.

3

Revised flow consent at Harlaxton
WwTW issued for AMP5, no headroom
allowance has been made for future
growth.

All incoming sewers to the WwTW pass
through this parcel of land - diversions
may be required (at developer expense)
depending on the proposed use.

LSCs:
Long Bennington
(LB02a)
Colsterworth
(Col4a)
Barrowby
(ADD08)

Corby Glen
(ADD15a)
Great Gonerby
(GGON08)
Harlaxton
(HARL06)

No

Flooding in downstream catchment.
Existing network flooding
downstream of proposed
development.

Anticipate connection to existing
sewer on Chilvers Close.

Please note - This site would drain to
Marston WwTW catchment where there
is currently no headroom allowance for
future growth.

Closest public sewer for connection
is 117m from site boundary.

* CSO is between development and the WwTW and there is > 10% growth

Sewage from Stamford flows to the Hudds Mill Terminal Pumping Station (TPS) where there is a combined sewer
overflow (CSO). Anglian Water is concerned that any growth in Stamford will add to the existing pressure on this
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CSO increasing the risk of non-compliance (i.e. spills into the watercourse). Anglian Water has examined the
potential growth at the preferred sites using a hydraulic model. At this stage it has concluded that the capacity in
the existing sewer system may not be sufficient to avoid increased spills at the CSO and has concluded that a more
detailed Urban Pollution Management (UPM) study will be required to better understand the precise issues for each
site, and as an accumulation.
This is a major risk for the Council. Anglian Water has stated that it would be preferable to undertake a single
UPM study to take account of and integrate all the sewerage issues that the proposed Stamford growth would
generate. Such a study will require funding (estimated to be approximately £25,000) and delivery will also require
skilled resourcing. Anglian Water already has a hydraulic model of the existing sewer system in Stamford and has
stated that it will be able to undertake this work and that it would take between two to six months to complete.
The major risk is that a UPM study identifies the issues; in itself it does not identify the solution. At this stage
Anglian Water anticipates the results of a UPM will indicate that significant sewerage upgrades will be required to
support growth in Stamford. Sewerage is a strategic problem in Stamford and will affect all sites equally as
whichever sites are selected sewerage flows will put unacceptable pressure on the downstream CSO. Until the
study is complete it is not possible to state what options will be required.
STAM09 is technically unconstrained by sewerage but its position directly adjacent to the Hudds Mill pumping
station may need to be reconsidered because primary sewage treatment takes place at Hudds Mill.
The situation in the Deepings is more serious. There has been sewer flooding upstream of a key pumping station
and although a scheme has been implemented to resolve this Anglian Water states that it is too soon to know if it
has been successful. Anglian Water has recommended that any development should be analysed in more detail.
Currently there is no hydraulic model for this area and Anglian Water accepts that one may be required. Anglian
Water would be responsible for preparing such a model. The situation is similar in Colsterworth. As a result there
may be a delay of up to two years from commencement before developments could be connected to the sewer
system.
The most severe constraints are for sites BOUR11 and 12, and LB02a in Long Bennington. The Bourne sites are
constrained by a lack of capacity in the downstream terminal pumping station, and flooding in the sewer catchment
downstream of Long Bennington needs a strategic solution, rather than a local upgrade. These sites may be
constrained by up to five years. Anglian Water has stated that there is no allowance for any development in Long
Bennington until the sewerage system has been upgraded.
Anglian Water issued a draft technical note in October 2011 (Anglian Water, unpubl) discussing the wastewater
and sewerage implications for Grantham. In terms of sewerage the key point is that the Grantham network is split
between two trunk sewers that run parallel either side of the River Witham. The sewers combine at Manthorpe
Mill where a Combined Sewer Overflow (CSO) is located. During heavy storm conditions the excess storm water
from both sewers discharges in to the River Witham. In order to prevent Anglian Water becoming non-compliant
with its CSO spill limits upgrades to the sewer system are required to support growth. The modelling work
completed for the Grantham study has shown that the local networks do not currently have capacity to
accommodate flows from the large scale housing growth sites proposed within the town. However, there is
capacity within the strategic sewers. Whilst the major growth in Grantham may be constrained there may be an
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option to allow the smaller developments in Great Gonerby and Barrowby, which are unlikely to put the same
pressure on the local sewers, to utilise the additional sewer capacity.
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7.

Wastewater Treatment and Water Quality
Detailed Assessment

This study has assessed the impact of the potential development on water quality standards. Section 4.5 summarises
the requirements of the Water Framework Directive. We strongly recommend that these impacts and requirements
are recognised in the decisions taken for the scale, timing and spatial distribution of growth, as proposed in Section
9.
Part One identified 13 WwTW serving settlements highlighted for growth within the Core Strategy; this has been
reduced to eight in Part Two due to the reduced number of preferred sites on the shortlist. Table 7.1 show’s the
Part 1 conclusion for the 28 sites in the final shortlist.

Table 7.1

Introductory Summary of Water Quality Constraints Relevant to Preferred Sites

Settlement

Number of Preferred Sites

Wastewater
Treatment Works

Part One Conclusion

Deepings

5 (max 646 homes, 16ha employment land,
400 homes in the DPD)

Deeping WwTW

No existing capacity for additional
volume. Stringent constraints on
phosphate levels.

Stamford

9 (max 1127 homes, 19ha employment land,
600 homes in the DPD)

Stamford WwTW

Available hydraulic headroom.
General constraints on phosphate
levels.

Bourne

8 (possibly up to 230 homes, 45ha
employment land)

Bourne WwTW

Available headroom. Phosphate is
less of an issue.

Great Gonerby

1 (max 74 homes, 30 homes in the DPD)

Marston WwTW

Barrowby

1 (max 21 homes, 20 homes in the DPD)

Marston WwTW

No existing capacity for additional
volume. Stringent constraints on
phosphate levels.

Harlaxton

1 (max 123 homes, 30 homes in the DPD)

Harlaxton WwTW

Colsterworth

1 (max 74 homes, 40 homes in the DPD)

Colsterworth WwTW

Long Bennington

1 (max 49 homes, 35 homes in the DPD)

Long Bennington
WwTW

Corby Glen

1 (max 41 homes, 30 homes in the DPD)

Corby Glen WwTW

Available hydraulic headroom.
General constraints on phosphate
levels.
Available hydraulic headroom.
Receiving water is at good status.

Hydraulic headroom is the additional capacity within the treatment works to process wastewater.

As can be seen in Table 7.1 the Part One work concluded that eight of the preferred sites are in catchments where
the WwTW does not have capacity for any additional growth within the existing consent. This could potentially
affect delivery of 480 homes within the preferred sites, or up to 864 homes if development is undertaken in line
with Scenario 2. The Part One result indicated that quantifying the level of constraint in the Deepings WwTW is a
priority and that there may need to be some negotiation and / or continued dialogue between the Council and
Anglian Water to enable development to commence in this area. The second priority for Part Two is to more
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accurately identify how WFD water quality objectives may drive the need for wastewater solutions to support
growth. This has been done by modelling the impact of the growth scenarios on water quality parameters and
examining the results in the context of downstream WFD objectives.
It was agreed with the Environment Agency to use the River Quality Planning (RQP) water quality modelling tool
to assess the impact of growth on water quality. River flow data is input to the model together with the calculated
dry weather flows (DWF 5) incorporating the impact of growth.
Further detail on the model inputs is available in Appendix G.

7.1

Water Quality Results and Solutions

This section presents the results for the eight treatment works under two growth scenarios which are defined as:
• Preferred sites (maximum growth): This is the total number of homes and employment land that is
possible within the preferred sites locations. This has been modelled to assess the worst case scenario
if growth was not limited. This exceeds the planned allocation numbers for each site;
• Scenario 2: This is the total upper limit allocated to each settlement by the Council as set out in Part
One of this study.
The water quality modelling was completed before the DPD allocations were finalised. However, a review of the
Scenario 2 results showed that the scale of impact would be relatively small, and that further modelling using the
DPD figures would be unlikely to add further information, e.g. Stamford Scenario 2 (729 homes) drives an increase
in Ammonia from 0.52 to 0.53, Biological Oxygen Demand from 4.17 to 4.20, and no change in Phosphate levels.
DPD figure of 600 would be less than this.
The reduced number of homes within the DPD allocations were not subsequently modelled as the initial results
(particularly Scenario 2) indicated very small impacts from the low level of growth.
For each of the eight WwTWs the RQP model has been used to estimate water quality in the receiving
watercourses, immediately downstream of the WwTW as well and potential changes to effluent discharge quality.
To understand the potential impact of the WFD these results have been compared to the quality levels that would
be required for the receiving waters to achieve Good Ecological Status. However, effluents and the receiving
waters are further diluted within the catchment before reaching the WFD monitoring points and for this reason
these modelled limits should be viewed as conservative.
Results are tabulated in Tables 7.3 to7.10. These tables show model inputs, outputs and WFD target information
for BOD, Phosphorus and Ammonia at each of the eight WwTWs. The information contained in these Tables is
described in Table 7.2.

5

The volume of water sourced from household use.
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Table 7.2

Description of Water Quality Results

Table Row Heading

Description

Data Source

Flow upstream of the WwTW:

Q95 (Flow exceeded 95% of the time) and mean flow.

Environment Agency
Environment Agency

WFD good status target:

WFD water quality target for Good Ecological Status (GES). Failure of this
target will mean GES is not met. Compliance is measured at the first
downstream monitoring point. It should be noted that these targets are set
at the first monitoring point downstream of the WwTW, at which point flows
and dilution capacities could be greater that at the works.

Environment Agency

WFD no deterioration target:

"No deterioration" target. The Environment Agency sets No Deterioration
targets for water bodies where the elements pass the Good Status
Targets. These are more stringent than the Good Status Targets as they
are intended to ensure no change in status classification, rather than just
ensuring a borderline pass. Where there is no "No Deterioration" target
set then the element is not considered to be at Good Status by the
Environment Agency. It should be noted that these targets are set at the
first monitoring point downstream of the WwTW, at which point flows and
dilution capacities could be greater that at the works.

Existing quality directly
downstream of WwTW
(modelled):

Modelled baseline water quality of the receiving watercourse immediately
downstream of the works.

RQP model

Impact of Scenario 2 growth on
downstream quality (729
homes):

Modelled water quality downstream of the works under Scenario 2 growth.

RQP model

Impact of preferred growth on
downstream quality (924 homes
and 16ha employment land):

Modelled water quality downstream of the works under Preferred Growth.

RQP model

Existing effluent quality:

Effluent water quality supplied by the Environment Agency.

Environment Agency

Effluent quality required for
receiving water to meet good
status criteria:

Modelled effluent quality required to meet good status targets. This
information has only been displayed where a decrease in effluent quality is
needed.

RQP model

Effluent quality required for
receiving water to meet no
deterioration criteria:

Modelled effluent quality required to meet no deterioration targets. This
information has only been displayed where a decrease in effluent quality is
needed.

RQP model

The results are listed commencing from WwTW which is furthest upstream within each river catchment (Figure
3.7). The model has been run taking into account all the potential development sites in Part One and the results for
the additional four WwTW are presented in Appendix G.
It was agreed during Steering Group meetings that information on the type and level of treatment technology that is
currently in place at the treatment works is not required to complete this study. Anglian Water has examined the
impacts of the growth scenarios on water quality and has proposed treatment upgrades that would be required to
support the growth proposals whilst also meeting the WFD objectives. Anglian Water has stated that the need for
treatment upgrades (type and/or expansion of works) should not be considered a serious constraint.
It is important to note that all parties involved in this study agree that these results are indicative only and do not
constitute a binding agreement.
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7.1.1

Table 7.3

Water Quality in the Welland Catchment
Stamford WwTW Water Quality Results

Stamford WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

334

81.3

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

4.00

0.30

n/a

Existing quality directly downstream of WwTW
(modelled):

4.17

0.52

0.11

Impact of Scenario 2 growth on downstream quality (729
homes):

4.20

0.53

0.11

Impact of preferred growth on downstream quality (924
homes and 16ha employment land):

4.20

0.53

0.11

Existing effluent quality:

8.58

3.23

0.87

Effluent quality required for receiving water to meet good
status criteria:

-

-

n/a

1.25 (Maximum)

Not achievable
without improving WQ
upstream

n/a

Effluent quality required for receiving water to meet no
deterioration criteria:

1.17 (Scenario 2)

Stamford WwTW discharges into the River Welland at a point in the catchment where the mean river flow is
334Ml/d. The results show that the quality will decline slightly from existing levels due to development but that
under both growth scenarios the downstream water quality would be equivalent to the good status criteria for the
waterbody. The results are the same under each scenario as the difference in housing numbers is not significant
enough to drive a change in relation to the size of the catchment and the capacity of the River Welland at this point.
The Environment Agency has set No Deterioration targets for BOD and ammonia as the waterbody is already at
Good Status for these parameters. The model indicates that phosphate (P) does not exceed Good Status targets,
however the lack of a no deterioration target indicates that improvements across the Welland catchment are needed
to bring (P) in line with the target. The Anglian River Basin Management Plan (Environment Agency, 2009e)
confirms that phosphate levels are either Moderate or Poor across the Welland catchment (with the exception of the
East Glen River).
Anglian Water needs to ensure that phosphate levels from Stamford WwTW are controlled to enable the waterbody
to reach good status. Upgrades at Stamford WwTW are likely to be needed to contribute to these wider catchment
objectives.
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Table 7.4

Deepings WwTW Water Quality Results

Deepings WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

126

65.5

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

4.00

0.30

-

Existing quality directly downstream of WwTW
(modelled):

2.46

0.41

0.18

Impact of Scenario 2 growth on downstream quality (490
homes):

2.48

0.41

0.18

Impact of preferred growth on downstream quality (546
homes and 19.1ha employment land):

2.49

0.41

0.19

Existing effluent quality (modelled):

8.40

2.19

1.66

Effluent quality required for receiving water to meet good
status criteria:

n/a

n/a

0.59 (Scenario 2)

1.39 (Maximum growth)

n/a

Effluent quality required for receiving water to meet no
deterioration criteria:

0.58 (Maximum growth)

n/a

1.41 (Scenario 2)

Deepings WwTW discharges to the River Welland downstream of Stamford. The results show that both growth
scenarios will cause BOD levels to decline slightly from the current level but will remain well within the criteria
for good status and no deterioration. Phosphate levels already exceed the good status criteria but only the worst
case growth scenario would drive a further decline. Ammonia levels will remain constant. The relatively small
changes in water quality downstream are due to the relationship between development proposals and the capacity
of the Welland at this point to dilute. Nevertheless treatment upgrades targeting ammonia and phosphates may be
required to ensure growth does not jeopardise the status of the waterbody.
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7.1.2

Table 7.5

Water Quality in the Witham Catchment
Colsterworth WwTW Water Quality Results

Colsterworth WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

18.6

1.73

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

4.00

0.60

0.12

WFD no deterioration target:

4.00

0.30

-

Existing quality directly downstream of WwTW
(modelled):

4.51

0.69

0.22

Impact of Scenario 2 growth on downstream quality
(30 homes):

4.54

0.71

0.23

Impact of preferred growth on downstream quality
(74 homes):

4.57

0.72

0.24

Existing effluent quality (modelled):

12.47

4.10

3.94

Effluent quality required for receiving water to meet
good status criteria:

-

-

0.91 (Scenario 2)

2.29 (Maximum growth)

1.53 (Maximum growth)

-

2.18 (Scenario 2)

1.61 (Scenario 2)

Effluent quality required for receiving water to meet
no deterioration criteria:

0.86 (Maximum growth)

Colsterworth WwTW discharges into an upper reach of the River Witham where the average river flow is 18Ml/d
but the Q95 is only 1.7Ml/d. These lower flows may partly explain why water quality directly downstream of the
WwTW does not meet the Good Status criteria for BOD, ammonia, or phosphate. Further down the catchment the
WFD monitoring point is at Good Status (benefiting from additional inflows within the catchment) for BOD and
ammonia and therefore the Environment Agency has set No Deterioration targets for these parameters. The
theoretical effluent limits that would be required to achieve Good Status at this point in the catchment may be
technically unfeasible. However, Anglian Water may need to upgrade treatment at this WwTW to mitigate the
decline in BOD, ammonia, and phosphate quality that could arise from growth and to prevent accumulation of
quality issues further downstream in the River Witham.
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Table 7.6

Harlaxton WwTW Water Quality Results

Harlaxton WwTW (discharges into a tributary
of the Grantham Canal)

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

1.48

0.18

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

-

-

-

Existing quality directly downstream of WwTW
(modelled):

8.00

1.76

1.80

Impact of Scenario 2 growth on downstream quality (30
homes):

8.07

1.78

1.82

Impact of preferred growth on downstream quality (123
homes):

8.20

1.83

1.89

Existing effluent quality (modelled):

8.73

2.02

4.70

Effluent quality required for receiving water to meet
good status criteria:

5.35 (Maximum growth)

0.69 (Maximum growth)

0.03 (Maximum growth)

4.44 (Scenario 2)

0.56 (Scenario 2)

0.12 (Scenario 2)

Harlaxton WwTW is located approximately 3km west of the River Witham and discharges in to the Mow Beck
which is a small watercourse with a piped connection to the Grantham canal (the connection by the A1 road is to
excess water in the canal to overflow into the Mow Beck). The Beck flows north-eastwards adjacent to the canal
towards Grantham. It is culverted beneath the town and then joins the River Witham near Wyndham Park. The
nature of this watercourse and the lack of dilution into it mean that water quality throughout its length may be
sensitive to the quality of water discharged from the treatment works. The Mow Beck is not a main river where it
is culverted so where it flows into the Witham it is classed as an Ordinary Watercourse. Due to the culverted
nature of the Mow Beck for which there is little information on condition and size any additional discharge from
the treatment works could present a problem in terms of volume. Water quality in the Mow Beck directly
downstream of the works is quite poor compared to the criteria for good status allocated to the Witham, and the
Mow Beck is a tributary of the River Witham. There is only one preferred site allocated within the Harlaxton
WwTW catchment for up to 30 homes. However, due to the small scale of Harlaxton WwTW and the sensitivity of
the watercourse this development will still need to be planned in line with the required treatment upgrades.
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Table 7.7

Marston WwTW Water Quality Results

Marston WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

113.7

24.7

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

4.00

0.30

-

Existing quality directly downstream of WwTW
(modelled):

2.32

0.30

0.22

Impact of Scenario 2 growth on downstream quality (7031
homes):

2.29

0.33

0.23

Impact of preferred growth on downstream quality (7096
homes):

2.29

0.33

0.23

Existing effluent quality (modelled):

1.74

0.68

0.79

Effluent quality required for receiving water to meet good
status criteria:

-

-

Effluent quality required for receiving water to meet no
deterioration criteria:

0.24 (Maximum growth)
0.24 (Scenario 2)

0.63 (Maximum growth)
n/a

0.63 (Scenario 2)

The results for Marston take into account the growth planned within the Grantham part of the catchment. This
works is located downstream of Grantham approximately 20km further down the River Witham than Colsterworth
WwTW. Average river flows here are around six times the volume than Colsterworth and even at low flows the
volume is much greater. This explains why Marston is able to discharge large volumes of treated wastewater and
still be within good status levels for BOD and ammonia. Phosphates however are a problem and modelled levels
downstream of the WwTW are almost double the good status criteria. Modelling has shown that there is no
discernable difference between the impact on quality of the South Kesteven Scenario 2 growth or full development
at the preferred sites. The model for this study has not tested alternative scenarios to the 7000 proposed for
Grantham and growth here is the major factor. The scenarios for Great Gonerby and Barrowby are included but are
minor in comparison. Overall, upgrades may be needed at Marston WwTW primarily targeting phosphates but also
to curtail increases in ammonia due to growth.
Further to the water cycle study that has been completed for Grantham, Anglian Water has issued a draft note
(Anglian Water, unpubl) regarding the infrastructure upgrades needed at Marston WwTW and in the sewerage
network within Grantham. Reference to a storage facility at Marston WwTW is with regard to easing the pressure
on the sewerage system rather than an option to bypass the need for treatment upgrades. Anglian Water confirms
that increased flows to Marston WwTW will trigger the need to revise the existing discharge consent (permit) and
that this will need to meet the WFD standards. Modelling for this South Kesteven study has shown that Phosphates
in the receiving water are an issue. Whilst this may not yet be an issue in the waterbody that is monitored under the
WFD Anglian Water will seek to ensure there is no deterioration in the quality of its discharge. The draft note also
discusses the sewerage needs in Grantham (for further information see Section 6).
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The detailed water cycle study for Grantham stated that “in terms of additional constraints for the River Witham,
the river is designated under the Freshwater Fish Directive (2006/44/EC), as a salmonid fishery upstream of
Marston, and a cyprinid fishery downstream of Marston, and also as a Sensitive Area [Eutrophic] under the Urban
Waste Water Treatment Directive (91/271/EEC). Any new or changed discharges to the River Witham will need to
respect the standards imposed by these pieces of legislation. The River Witham is identified as a water body under
the Water Framework Directive (2000/60/EC) and discharges will need to also comply with its standards as well
as contributing to the general Good Status of the water body”.
Table 7.8

Long Bennington WwTW Water Quality Results

Long Bennington WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

173.6

36.2

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

4.00

0.30

-

Existing quality directly downstream of WwTW
(modelled):

1.79

0.20

0.11

Impact of Scenario 2 growth on downstream quality (30
homes):

1.84

0.23

0.13

Impact of preferred growth on downstream quality (49
homes and 55ha employment land):

1.85

0.23

0.13

Existing effluent quality (modelled):

13.11

4.17

4.78
4.09 (Maximum growth)

Effluent quality required for receiving water to meet good
status criteria:
Effluent quality required for receiving water to meet no
deterioration criteria:

4.12 (Scenario 2)
n/a

n/a

Long Bennington is located approximately 10km further downstream of Marston WwTW. Upgrades at Marston
will be required to ensure that Long Bennington does not discharge into a watercourse that already has quality
problems. Currently BOD and ammonia levels downstream of Long Bennington are well within No Deterioration
criteria and will remain so under both growth scenarios. However, phosphate is a more limiting factor. Whilst the
model suggests the watercourse meets the good status criteria, the Environment Agency has confirmed that the
waterbody itself is currently failing. This may be due to diffuse pollution in addition to discharges from the
treatment works. Phosphate levels will increase under the growth scenarios and so some upgrades here may be
required.
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7.1.3

Table 7.9

Water Quality in the West Glen River
Corby Glen WwTW Water Quality Results

Corby Glen WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

10.2

0.0

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

4.00

0.60

0.12

No deterioration target:

3.00

0.30

0.05

Modelled quality directly downstream of discharge
(existing):

6.05

1.56

5.35

Modelled water quality directly downstream of
discharge including Impact of maximum growth (S2: 30
homes):

6.06

1.57

5.39

Modelled water quality directly downstream of
discharge including Impact of preferred growth (41
homes)

6.06

1.57

5.40

Existing effluent quality (modelled):

3.48

0.80

6.80

Effluent quality required for receiving water to meet no
deterioration criteria:

3.15 (Maximum growth)

0.31 (Maximum growth)

0.04 (Maximum growth)

3.15 (Scenario 2)

0.31 (Scenario 2)

0.04 (Scenario 2)

The Corby Glen WwTW discharges into the West Glen River and it is the only treatment works in the catchment
that will be affected by growth from the preferred sites. The waterbody assessment point downstream of Corby
Glen is already at good status, despite the fact that the receiving waters contain higher levels of BOD, ammonia and
phosphate. The high levels shown by the model are due to the lack of dilution available to this treatment works at
the point of discharge (average river flow is 10Ml/d and low flows may be little more than a trickle). Only a small
number of homes are planned in this catchment and this is unlikely to be a constraint.
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7.1.4

Water Quality in the Bourne Eau

Table 7.10

Bourne WwTW Water Quality Results

Bourne WwTW

Mean flow (Ml/d)

Q95 flow (Ml/d)

Flow upstream of the WwTW:

13.4

0.43

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

WFD no deterioration target:

-

-

-

Existing quality directly downstream of WwTW
(modelled):

5.16

0.61

0.87

Impact of Scenario 2 growth on downstream quality
(1786 homes):

5.23

0.63

0.91

Impact of preferred growth on downstream quality
(1524 homes and 87.3ha employment land):

5.23

0.63

0.91

Quality of existing effluent (modelled):

3.79

0.37

1.47

Effluent levels required for watercourse downstream to
meet Good status target (modelled preferred growth):

3.67 (Maximum growth)

0.35 (Maximum growth)

0.14 (Maximum growth)

3.68 (Scenario 2)

0.35 (Scenario 2)

0.14 (Scenario 2)

Bourne WwTW discharges into upper reaches of the Bourne Eau where average river flows are 13.4Ml/d. This is a
relatively small watercourse to absorb treated effluent from the whole town. Despite this modelled water quality
directly downstream of Bourne WwTW is not far from achieving good status criteria for BOD and ammonia.
Phosphate levels are relatively high though and growth will increase this further. Phosphate is the main limiting
factor here and Anglian Water may be required to reduce this to support wider catchment objectives to reduce
phosphate levels.

7.1.5

Wastewater Solutions

The results show that in most cases there is very little difference in outcome arising from the worst case Maximum
scenario, and the Scenario 2 level growth. Anglian Water has identified the improvements that would be required
to support the growth plans whilst also meeting WFD objectives.
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Table 7.11

WwTW

Wastewater Treatment Works Upgrade Requirements

Forecast
Timeframe

AWS Comment

Investment
Type

Estimated Time
to Complete
(years)*

Risks

B

4

Subject to Regulatory funding
and development certainty
/completions.

B

5

Subject to Regulatory funding
and development certainty
/completions.

Stamford

AMP6/7

Works expected to remain
flow compliant, anticipate that
tertiary treatment will be
required to maintain effluent
quality.

Deeping

AMP7

New permit will be required.

AMP7

Bourne WwTW assessed as
currently having capacity,
although this is theoretically
assigned to the Elsea Park
development.

C

3

Substantial completion of
Elsea Park in addition to the
proposed new sites may
require re-assessment at a
future date.

Colsterworth

AMP6

Works expected to remain
flow compliant, anticipate that
tertiary treatment will be
required to maintain effluent
quality.

B

3

Subject to Regulatory funding
and development certainty
/completions.

Corby Glen

NA

Works expected to remain
fully compliant.

E

NA

Harlaxton

AMP6/7

New permit required.
Grantham Canal discharges
into the River Witham.
Additional flows will need to
be considered within the
Grantham WCS.

B

5

Long
Bennington

NA

Works expected to remain
fully compliant.

E

NA

Should be taken under
consideration as part of the
Grantham WCS.

A

Bourne

Marston

Subject to Regulatory funding
and development certainty
/completions.

Investment types (wastewater treatment):
A- New works, works relocation, or works consolidation.
B - Major extensions such as new process stream or on additional in-line treatment such as tertiary filters.
C – Minor extensions such as additional settlement tanks, balancing facilities etc. Estimated at < £1M.
D – Major optimisation such as dosing plant or refurbishment of plant say < 20% of existing or < £100k.
E – Minor optimisation such as control changes.

Stamford WwTW: Level B investment – The Stamford works has volumetric capacity for the additional DPD
growth proposed by the Council. However, in order to maintain compliance with its own sanitary standards
Anglian Water needs to invest to install additional tertiary filters to upgrade the level of treatment to support the
increase in volume. The engineering required to install such filters is extensive generally and this is exacerbated by
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the size of Stamford WwTW. Some growth could be supported in Stamford but this will have to be carefully
managed in line with monitoring the sanitary impacts at the treatment works.
In the Deepings growth is constrained by both the wastewater treatment works (currently at its consented capacity)
and the sewerage network. A new permit will be required to increase the volume of water that the works can treat
and discharge and this will require major extensions to the works to meet the expected permit controls. With the
exception of DEEP07 all other sites in the Deepings are subject to an extended sewer requisition process so that
new developments are not vulnerable to, or add to existing problems of sewer flooding. Anglian Water
recommends that any growth in the Deepings is delayed until the treatment capacity has been increased.
Improvements to the sewerage network should be planned and implemented within this timeframe.
Anglian Water has confirmed that growth in Bourne will need to be supported by upgrades at Bourne WwTW.
However, the timescale for this would be driven by the scale of development. Some of the capacity at Bourne
WwTW has been allocated to the Elstrea development, which will include some of the commercial developments
proposed. If the growth in Bourne takes place at a steady rate then the existing works will be able to serve the
demand. There would only be problems in Bourne if all the proposed development was to take place over a short
period of time in the early stages of the planning horizon.
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8.

Overview of Constraints

This section summarises all the main points identified in this study so that a strategy for the Council can be
developed. The flood and drainage element covers the risk of fluvial flooding (taken from the SFRA) and the risk
of pluvial/surface water flooding. As the sites have already been subject to the SFRA there are only very small
areas of fluvial flood risk. It is surface water that is the major constraint across South Kesteven due to flat
topography, a high water table, limited infiltration potential, and capacity limits on the IDB drainage systems.
SuDS must play a key role to manage surface water in this area, however, these too are constrained by soils and
geology, source protection zones, SAB approvals, and the space available.
For each site an indication of the volume of water for which attenuation would be needed if there was no
infiltration is provided. There is likely to be a relationship between the volume and the amount of land take
associated with this. However, this would need to be calculated on a site by site basis, firstly assessing the scope
for infiltration and then considering options for depth and surface area of the attenuation feature.
In most cases the sewerage and wastewater treatment constraints are equally applicable to all sites, as the problems
are strategic rather than site specific. Where there are individual considerations these are presented.

Table 8.1

Constraints Affecting Preferred Sites in Stamford

Site

Flood and Drainage

Sewerage

Water Quality and Treatment

STAM02

No fluvial risk. 2% of site at risk of surface water
flooding from a 1in 30 year storm and 3% at risk
from a 1 in 200 year storm.

All sites: restricted by 6 to 18 months
to allow for Urban Pollution
Management modelling to be
completed. This may coincide with
the planning application timetable.

All sites: available headroom for
extra volume.

Infiltration is possible but constrained by soils and
SPZ3. A soakaway test would be required.
3
4,410m attenuation required if no infiltration.
An FRA will be required.
STAM01

No fluvial risk. 2% of site at risk of surface water
flooding from a 1 in 30 year storm scenario and
4% at risk from a 1 in 200 year storm.
Infiltration is possible but constrained by soils and
SPZ3. A soakaway test would be required.
3
11,100m attenuation required if no infiltration.
An FRA will be required.
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This does create a risk as the impact
in terms of timescale will not be
certain until the UPM study is
complete. The results may identify
category 1 (severe) constraints. Part
One of this study indicates that this
risk is high. Lead in time for design
and implementation of required
infrastructure upgrades could be a
further 5 years.

According to growth plan Stamford
WwTW would be non-compliant with
its consent during AMP6/7.
The works will need to upgrade to
tertiary level treatment to maintain
sanitary standards at the treatment
works and in the effluent. These
standards are not part of the Water
Framework Directive.
Lead-in time could be up to 4 years
from the start of the next AMP cycle
(2015) and costs to AWS may
exceed £1M. Some growth can be
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Site

Flood and Drainage

Sewerage

STAM05

No fluvial risk. 2% of site at risk of surface water
flooding from a 1 in 200 year storm scenario.
Surface water may drain to sewer but discussion
needed with Anglian Water. Infiltration is
constrained by soils and SPZ3. A soakaway test
would be required.
Brownfield conditions expected to generate runoff rates of 128 l/s/ha but run-off rates significantly
constrained by IDB drainage capacity (1.4l/s/ha),
3
unless draining to sewer. 1350m attenuation
required if no infiltration.
An FRA and a surface water management
strategy will be required.

STAM08

No fluvial risk. 10% of site at risk of surface water
flooding from a 1 in 30 year storm scenario. 13%
at risk from 200yr storm. Infiltration severely
constrained by soils, high water table, and SPZ1.
3
4,370m attenuation required if no infiltration. An
FRA will be required.

STAM09

<1% of site is in FZ2. Infiltration constrained by
soils and SPZ3. A soakaway test would be
3
required. 1,650m attenuation required if no
infiltration. Land take for attenuation may reduce
area for housing. An FRA will be required.
Site needs to be located away from Hudds Mill.

STAM10

No fluvial or existing surface water risk. However,
brownfield conditions expected to generate run-off
rates of 122 l/s/ha but run-off rates significantly
constrained by IDB drainage capacity (1.4l/s/ha),
3
unless draining to sewer. 370m attenuation
required if no infiltration
Infiltration severely constrained by soils, SPZ3,
and historic land use. May drain to sewer but
discussion needed with Anglian Water.
Attenuation requirements not known at this point.
An FRA will not be essential but a surface water
management strategy will be needed
3

ADD39

No fluvial or surface water risk. 410m attenuation
required if no infiltration. Infiltration constrained
by soils and SPZ3. A soakaway test would be
required. An FRA will not be essential.

ADD42

No fluvial or surface water risk.
Infiltration constrained by soils and SPZ3. A
3
soakaway test would be required. 460m
attenuation required if no infiltration. An FRA will
not be essential.
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Water Quality and Treatment
accommodated within existing levels
but ultimately the upgrades are
required to support the bulk of the
growth.
It is recommended that AWS bring
forward scheme appraisal to ensure
future development is not
constrained.
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Table 8.2

Constraints Affecting Preferred Sites in the Deepings

Site

Flood and Drainage

Sewerage

Water Quality and Treatment

DEEP07

25% of site at risk of surface water flooding from a
1 in 200 year storm scenario. 10% is at risk of a 1
in 30 year storm. Plans for residential
development must include mitigation options to
counter this risk.

No constraint. AWS standard
requisition process (12 to 18 months
to complete the scheme).

There is no capacity at Deepings to
accommodate growth. Significant
investment is required for major
extensions. The scheme could take
at least 5 years to complete.

All other
sites

MDEEP14, DEEP02, ADD44, ADD38: Conditions
expected to generate run-off rates of 5 l/s/ha but
sites are constrained by IDB drainage capacity
(1.4l/s/ha).

Up to 2 year delay to allow for
extended requisition process.

It is recommended that discussions
commence between AWS and the
EA to monitor this and to progress
consenting investigations.

DEEP07: Brownfield site but run-off rates
significantly constrained by IDB drainage capacity
(1.4l/s/ha) unless draining to a sewer.
Sites will require surface water management
strategies.

Table 8.3

Site

Constraints Affecting Preferred Sites in Bourne

Flood and Drainage

Sewerage

Water Quality and Treatment

Infiltration drainage is unlikely to be suitable in
Bourne.
BOUR11

Very minor site reconfiguration needed to avoid
flood zone (adjacent edge to the Car Dyke).
Land take required for attenuation. Conditions
expected to generate run-off rates of 5 l/s/ha
but sites are constrained by IDB drainage
capacity (1.4l/s/ha).

Potentially minimum of 5 years
required to resolve sewerage
constraint.

BOUR12

Very minor site reconfiguration needed to avoid
flood zone. Land take required for attenuation.
Brownfield conditions expected to generate
run-off rates of 175 l/s/ha but run-off rates
significantly constrained by IDB drainage
capacity (1.4l/s/ha), unless draining to sewer.

Potentially minimum of 5 years
required to resolve sewerage
constraint.

BOUR19

Not currently at risk but could be vulnerable to
increase risk if development at BOUR20
reduces flood plain absorption function.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Conditions expected to generate run-off rates
of 5 l/s/ha but sites are constrained by IDB
drainage capacity (1.4l/s/ha).
BOUR20

18% of the site is in FZ2 (less of an issue as it
is a commercial development). Development
plans will need to consider potential risk on
BOUR19 from increasing the area of
hardstanding.
Conditions expected to generate run-off rates
of 5 l/s/ha but sites are constrained by IDB
drainage capacity (1.4l/s/ha).
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No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Bourne WwTW does have additional
capacity. Theoretically this has been
assigned to the Elsea Park
development, of which site BOUR32
belongs. Substantial completion of
Elsea Park in addition to the
proposed new sites may require reassessment at a future date. In
reality there will flexibility in how the
existing capacity is allocated as
developments come on board. This
would require minor extensions such
as additional settlement tanks or
balancing facilities etc with a lead in
time of up to 3 years. AWS will
include this within its AMP7 business
plan.

Final – Part Two
116

Site

Flood and Drainage

Sewerage

BOUR23

Potential reduction in land available to develop
due to flood risk zone and land take required
for attenuation.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

BOUR24

31% of the site at risk of surface water flooding
under a 1 in 200 year storm scenario. Not at
risk of a 1 in 30 year storm.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Water Quality and Treatment

Brownfield conditions expected to generate
run-off rates of 180 l/s/ha but run-off rates
significantly constrained by IDB drainage
capacity (1.4l/s/ha), unless draining to sewer.
BOUR25

Flood zone 1 – permissible for commercial
development but implications and mitigations
must be considered.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Conditions expected to generate run-off rates
of 5 l/s/ha but sites are constrained by IDB
drainage capacity (1.4l/s/ha).
BOUR32

No fluvial flood risk. 4.7% of the site at risk of
surface water flooding under a 1 in 200 year
storm scenario. 1.5% is at risk of a 1 in 30 year
event.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Infiltration constrained by high groundwater
3
levels and SPZ1. Attenuation of 4240m
required. For implications on commercial
development see Table 5.5 (not a showstopper
but mitigation against groundwater pollution will
be required).

Table 8.4

Constraints Affecting Preferred Sites in the Local Service Centres

Site

Flood and Drainage

Sewerage

Wastewater

COL4a

No fluvial risk. 4% of the site area is at risk of
surface water flooding under a 1 in 30 year storm
scenario. 5% is at risk from a 1 in 200 year storm.
An FRA will be required.

Up to 2 year delay to allow for
extended requisition process.

Available headroom for extra volume.
Pressure to upgrade Colsterworth
WwTW to reduce phosphates
immediately and BOD in the longer
term to meet WFD objectives.

Infiltration is unlikely to be suitable. Infiltration
3
constrained by soils and SPZ3. 1160m
attenuation required if no infiltration.
Brownfield conditions expected to generate runoff rates of 14l/s/ha but sites are constrained by
IDB drainage capacity (1.4l/s/ha).

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

The works will need to upgrade to
tertiary level treatment from the start
of AMP7 (2020). This is a major
extension that could take up to 3
years to complete. This is a small
treatment works and so 40 homes is
proportionately a large increase in
demand for treatment.
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Site

Flood and Drainage

Sewerage

Wastewater

ADD8

No fluvial risk. 5% of the site area at risk of
surface water flooding under a 1 in 200 year
storm.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

No existing capacity for extra volume.
Also pressure to upgrade Marston
WwTW or build a new works to
reduce phosphates immediately.
This constraint is likely to require a
minimum of 3 years to resolve.
There may be a need to reduce BOD
and ammonia in the longer term.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

No existing capacity for extra volume.
Also pressure to upgrade Marston
WwTW or build a new works to
reduce phosphates immediately.
This constraint is likely to require a
minimum of 3 years to resolve.
There may be a need to reduce BOD
and ammonia in the longer term.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

No existing capacity for extra volume.
A new discharge consent will be
required during AMP6/7 (2015
onwards). This could take up to 5
years to complete.

Relatively high potential for infiltration compared
to other sites in the study area (permeable soils
and geology and no SPZ). A soakaway test
3
would be required. 290m attenuation required if
no infiltration. Brownfield conditions expected to
generate run-off rates of 13 l/s/ha but sites are
constrained by IDB drainage capacity (1.4l/s/ha).
An FRA will not be essential (site is 0.5ha).
GGON08

No obvious risk but an FRA will be required
before development.
Infiltration constrained by soils. A soakaway test
3
would be required. 1020m attenuation required if
no infiltration.
Brownfield conditions expected to generate runoff rates of 13 l/s/ha but sites are constrained by
IDB drainage capacity (1.4l/s/ha).

HARL06

No fluvial risk. 8% is at risk from a 1 in 200 year
storm. <1% the site area at risk of surface water
flooding under a 1 in 30 year storm.
Infiltration constrained by soils. A soakaway test
3
would be required. 1,830m attenuation required
if no infiltration. An FRA will be required.

LB02a

No fluvial risk. 9% of site at risk of surface water
flooding under a 1 in 200 year storm scenario,
3% at risk from a 1in 30 year storm.
Infiltration is severely constrained by soils. A
3
soakaway test would be required. 660m
attenuation required if no infiltration. Attenuation
costs approx £12K.
Brownfield conditions expected to generate runoff rates of 13 l/s/ha but sites are constrained by
IDB drainage capacity (1.4l/s/ha). An FRA will be
needed.

ADD15a

No fluvial risk. 4% the site area is at risk of
surface water flooding under a 1 in 200 year
storm scenario. 3% at risk from a 1 in 30 year
storm.
Infiltration is constrained by soils and SPZ3. A
3
soakaway test would be required. 640m
attenuation required if no infiltration. An FRA
would be required.
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The Mow Beck has limited ability to
dilute effluent. Treatment upgrades
are recommended to reduce BOD,
ammonia and phosphates to improve
quality. Harlaxton is a small
treatment works and upgrades are
required to support even 30 new
homes.
Potentially minimum of 5 years
required to resolve sewerage
constraint. This is not simply a local
site specific problem. The whole of
Long Bennington is vulnerable to
sewer flooding and a strategic
solution is required. All parties
should be made aware of this
situation when considering planning
applications.

Available headroom for extra volume.
Upgrades to reduce phosphates
would be preferable. Not a
constraint. AWS considers no action
needed.

No major constraint. Normal
requisition process applies (12 to 18
months to complete).

Available headroom for extra volume.
30 new homes will cause P to
increase which could jeopardise the
No Deterioration target downstream.
However, this is not a constraint to
growth. AWS considers no action
needed at this point.
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9.

Proposed Growth Implementation Strategy

The purpose of this proposed strategy is to clarify for the Council the implications for growth of the constraints that
have been identified, particularly whether the constraint can be resolved, who is responsible for resolving the
constraint, indicative costs, and funding options.
This section sets out the actions that are required to support the growth proposals and the requirements to phase
growth in line with this. This section considers but is not bound by the Council’s existing development policies
and strategy. It also highlights sites, which from a water perspective may have potential to accommodate growth in
excess of the recommended allocation.
Indicative costs and funding options are provided in Section 10. At this stage the purpose is to clarify the cost
implications for developers of bringing forward sites that are currently constrained. For growth in South Kesteven
to be successful both the environmental and infrastructure constraints, and the acceptable cost considerations need
to be balanced.
AMEC has developed a strategy that clearly sets out a timeline of actions that would encourage positive dialogue
between the Council and its key development partners.

9.1

Strategy Considerations

During discussions with the Council and stakeholders a number of points have been identified that affect the
proposed strategy.
Council planning:
• South Kesteven District Council has adopted its core strategy and has clear priorities regarding
development in the three main towns of Stamford, the Deepings, and Bourne, and supporting growth
in Local Service Centres across the district;
• It is considered that overall a maximum of 1730 new homes and 97ha of employment land are
required across the region (excluding Grantham). The potential for 230 homes in Bourne within the
Scenario 2 growth figures are not to be considered here. The recommended allocations in the
Development Plan total 1185 new homes and 97ha of employment land;
• There are no specific annual growth targets although it is recognised that a continual supply of housing
and commercial prospects will be required, in particular a five year supply of deliverable housing land
(based on the annual district average of 656 homes per year) should be maintained throughout the plan
period ;
• The infrastructure assessments are based on assumed steady rate of annual growth;
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• With the exception of one site, the preferred sites have not been developed previously and large scale
remediation of contaminated brownfield land is not considered to be a major issue (detailed
investigation to identify potential contamination has not been included in the scope of this study);
• Phasing is integral to developers’ plans. Developers’ preferred approach is to commence house
building in areas adjacent to existing infrastructure to allow time for additional new infrastructure to
be incorporated within the strategic site;
• Large strategic sites can take ten years or more to develop;
• Many developers already assess the options to manage surface water runoff on proposed development
sites and are familiar with the issues; and
• Costs must be considered in the context of the expected yield (e.g. number of homes built and sale
value). There is a direct relationship between the yield and the financial contribution that developers
are able to offer for additional sustainability measures.
Water Utilities:
• Under the Water Industry Act (1991) the water companies have a duty to provide public sewer
systems (and public water supplies for domestic purposes). However, they also have an obligation to
manage customer bills by delivering a service that is cost-effective and good value for money. Ofwat
is the economic regulator for the water and sewerage industry in England and Wales and the water
companies are subject to asset planning controls. Water companies are willing to invest in
infrastructure improvements once it is certain that investment is required. The timing of that
investment is subject to the Asset Management Planning (AMP) cycles;
• When a developer wishes to proceed with a particular site, they can requisition the appropriate water
company 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. Further details on “Requisitions” are
provided in Section 10.5;
• Water sewerage undertakers expect that they will only be responsible for removing foul waste from
new developed sites as the planning system requires surface water drainage to be managed using
SuDS techniques.
All parties require some level of certainty in order to move forward.

9.2

Strategy for Proposed Development

The overall growth levels proposed for the area are relatively small and it will be possible to support this by
upgrading various elements of the water infrastructure. However, this will require careful planning and phasing of
development, with environmental considerations included in planning conditions. Unfortunately, in some areas the
solutions that are required cannot be delivered immediately as they are subject to the Asset Management Plan
process.
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It is clear from the overview of constraints that most of the sites are constrained in some way by an infrastructure
constraint that will take at least 12 months to resolve. Some sites may be constrained for up to five years.
However, these timeframes may coincide with the planning application and development lead-in times rather than
being a sequential delay. In the meantime the Council will be able to deliver its committed developments which
have been taken into account when assessing the infrastructure capacity. The most significant delays are likely to
restrict the following allocations which are not yet committed:
• Growth in the Deepings. There is no capacity to treat additional wastewater at Deepings WwTW until
a new permit is negotiated and obtained, and the technical requirements implemented – this could take
at least 5 years;
• Large scale development in Stamford until wastewater treatment upgrades are completed. Some
growth can go ahead but this will be limited by Anglian Water meeting its sanitary levels at the works;
• Commercial development at BOUR11 and 12 subject to 5 year delay to provide sewerage;
• All development in Harlaxton is subject to a 5 year delay whilst wastewater treatment and consenting
issues are resolved at Harlaxton WwTW. The small size and capacity at Harlaxton WwTW restricts
even small scale development;
• All development in Long Bennington is subject to a minimum 5 year delay to resolve sewerage
constraint. Any additional development, even small scale, in Long Bennington will increase the risk
of, and be vulnerable to, sewer flooding until the strategic solution is implemented and so would be
inadvisable.
These ‘lead-in’ times would commence following approval of Anglian Water’s next business plan as part of the
2014 periodic review of prices (AMP6 starts in 2015) further delaying implementation from now. The proposal
therefore is to concentrate development in areas which are less constrained or where the timescales are more in-line
with typical development timescales. It is important that this coincides with actions to progress and clarify the
development plans in the more severely constrained areas, to ensure that Anglian Water has sufficient information
on which to justify its investment plans to deliver from 2015.
The strategy includes recommendations and a checklist of sustainability measures that the planners should seek
when issuing planning conditions/assessing planning applications. Many of these are already embedded within
Council and developer policies but they are included here for completeness. The checklist is available in Appendix
H and is taken from the Environment Agency 2006 publication, “Building a better environment – A guide for
developers”.
Three variations have been tested, manipulating the recommended allocations with regard to the time constraints to
deliver the required infrastructure. These are presented in Figures 9.1 to 9.3:
• Figure 9.1: DPD recommended allocations. Growth is sustained in Stamford over the long-term (this
assumes that UPM modelling for Stamford does not identify significant constraints);
• Figure 9.2: Increased allocations in Corby Glen and Colsterworth to Scenario 2 levels. In this scenario
sites are brought forward to ease pressure on Stamford until issues there are resolved. This would

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part Two
122

increase the volume and therefore cost of attenuation drainage that would be required (almost double
in Colsterworth). This is not likely to be practical or supported locally;
• Figure 9.3: DPD recommended allocations bringing forward Stamford to generate a flatter
development profile. UPM modelling is expected to identify constraints and so this option would
require negotiation to accelerate solutions. This will create delays, even if such negotiation is
achieved. Growth will ultimately generate the need to upgrade treatment at Stamford WwTW to
maintain sanitary standards and so Anglian Water will need to include this in its business plan for
AMP6. This approach does not put pressure on Anglian Water to accelerate wastewater and sewerage
schemes in the Deepings, which outside of the AMP process could be economically unfeasible. .
The results are aggregated per wastewater treatment catchment which in most cases represents the main settlement
area. The suggested profile for employment land development takes into account the current economic situation
but also the aspirations for growth, and assumptions that economic growth will become stronger over time.

Figure 9.1

Development Phasing Plan – Low Growth until 2019/20

This first option is led by the water industry AMP cycle with developments being delivered as the infrastructure
dictates. No effort is made to influence water infrastructure priorities and no options to accelerate infrastructure
services are explored. Once the existing committed sites are completed growth slows down until 2019/20 when the
AMP cycle is expected to deliver the required infrastructure. There is no consideration of delaying the LSC sites
that can be developed to augment growth between 2016 and 2019.

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part Two
123

Figure 9.2

Development Phasing Plan – Increase LSC Allocations

This option explores increasing growth in the LSCs and reducing demand in Stamford. The purpose of this is to
test and demonstrate the potential outcome. It is not proposed as a potential growth strategy for consideration. In
this scenario growth between 2016 and 2019 would be relatively low. Longer term growth would be more
balanced between Stamford and the Deepings. However, growth in Stamford may be unnecessarily slow and
prolonged and there may be no benefits gained by balancing growth in this way. Elevated growth in the villages is
unlikely to be practical and would be very unpopular locally. The limited reduction in Stamford growth is unlikely
to change the infrastructure requirements needed overall and so there would be no benefit to increasing growth in
the villages.
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Figure 9.3

Development Phasing Plan – Prioritise Action in Stamford

This third option recognises that UPM modelling in Stamford needs to be completed as soon as possible to identify
the sewer problems that are expected to constrain growth in the town. This option includes a subsequent four year
delay before commencing housing growth. This option assumes that there is scope for the Council and developers
to work with Anglian Water to negotiate prioritising actions to implement the sewer solutions within this timeframe
(by 2016/17). By concentrating growth in this way it is expected that Stamford WwTW would need to upgrade
treatment to maintain sanitary standards by the fourth year of development. The timescale will depend on the
actual rate of growth and so the Council and Anglian Water should continue to liaise to ensure appropriate
consideration is given to this in the business plan for AMP6. The longer term need to upgrade Deepings WwTW
also needs to be taken into consideration for inclusion in the appropriate business plan to ensure that the capacity
requirements are implemented as required. In this option growth in Deepings has been pushed back to 2020/21 to
maintain a relatively stable growth profile. However, if growth in the Deepings is required by 2019 and this is
confirmed for the business plans then Anglian Water will be able to deliver this. Anglian Water is not able to
object to planning applications and so it is advisable for the Council and the Environment Agency to be fully aware
of the constraints identified in this study when considering planning applications.

9.2.1

Stamford

Development options for Stamford are subject to the results of UPM modelling and the issues that it identifies, as
well as the timescale for implementing the necessary sewerage solutions. Stamford WwTW will also need to
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upgrade to tertiary level treatment in response to the growth plans. Anglian Water expects to invest in Stamford
WwTW during AMP6/7 depending on the rate of housing growth.

This study has shown that whilst there are significant constraints in
Stamford it will be possible to overcome this on the condition that
the Council submits its finalised growth plans to Anglian Water in
time

for

Water’s

solutions
2014

to

be

business

examined

plan.

and

Ongoing

detailed
dialogue

within
is

Anglian

essential

to

ensure that development plans and AMP plans are based on robust
and up to date information.
It is essential that the Council maintains dialogue with Anglian Water to provide updates on planning proposals and
applications so that Anglian Water is able to monitor the situation and prepare a case within its 2014 business plan
to fund the required upgrades and for these to be completed in line with the housing completions driving the
investment. Due to the nature of the business planning process water companies are only able to include finalised
and definite growth projections within their business plans. The discrepancy between the Council planning and
AMP planning timeframes and data requirements is a major issue. A proposal is suggested that growth should be
focused on Stamford during the period 2016-2020 and the actions required to support it in advance of this (Figure
9.3 and Table 9.1).

If, despite the serious constraints that have been identified, development
in Stamford is to progress it is recommended that either the strategic
site

or

the

individual

smaller

sites

are

brought

forward

appropriate investment included within the 2014 business plan.

and

the

Partial

development of all the sites would be more likely to generate cumulative
problems

and

difficulties

negotiating

acceptable

interim

or

unique

solutions with Anglian Water.
However, from a water cycle perspective there is no specific reason why growth at this site could not be accelerated
once the drainage and sewerage infrastructure is in place and appropriate upgrades to Stamford WwTW are
planned.
The potential overall growth plan under option 3 for Stamford is illustrated below. Following a slight delay whilst
the Development Plan is finalised, housing growth in Stamford could peak early in the timeframe. This would
enable the Council to provide the housing which is required without putting pressure on the Deepings which will
not be able to support growth until later in the planning period.
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Option 3 Annual Growth Trajectory for Stamford
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A total of 24ha is required for employment land. The requirements for economic growth are pressing and so the
Council may choose to progress this in the first part of the planning period. Actual growth will depend on how the
economic situation develops. However, Table 9.2 presents a proposal to deliver this within 6 years. There may be
a relationship between aligning economic growth plans with housing. The water cycle study indicates that there are
no major constraints preventing this although each site will need to be examined on a case by case basis.

9.2.2

The Deepings

Growth in the Deepings is significantly constrained at the moment by the lack of capacity at the treatment works to
increase the volume of water that can be treated. A new permit is required before Anglian Water is able to support
growth without exceeding consented limits. The process for revising permits requires detailed investigation and
liaison between the Environment Agency and Anglian Water and is likely to require upgrades to the treatment
works to prevent deterioration in water quality downstream. Consequently this is expected to take considerable
time. Anglian Water does not expect that this will be resolved before 2019 and this should inform consideration to
all planning applications. The Deepings has an important role in South Kesteven as one of the three market towns.
Following the delay in providing housing in the Deepings the Council may wish to either rapidly increase housing
once the constraint is removed, or approve a more gradual plan. From a water cycle perspective there is no real
preference as by 2018/19 all sites coming forward for development should have already resolved the other
constraint which is a 2 year extended requisition process for sewerage connections.
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Option 3 Annual Growth Trajectory for the Deepings
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There may be opportunities to develop properties with alternative wastewater systems, e.g. reedbeds or small scale
sceptic tanks but such developments may be niche developments. Due to the wastewater constraint the potential
plan delays the 14ha of employment land in the Deepings until 2018/19. This will not be ideal as the Deepings is a
popular location for businesses wishing to expand and relocate out of Peterborough. Depending on the extent and
nature of the commercial development there may be more opportunities to implement alternative wastewater
schemes such as reedbeds, or temporary treatment facilities. These options should be explored if the Council
determines that increasing employment options in the Deepings is a key priority.

9.2.3

Bourne

The primary land use allocations in Bourne will be to provide employment land. Typically this generates less
demand for wastewater treatment services than housing and so the capacity at Bourne WwTW is likely to be
sufficient, although the combined impact of these sites and the Elsea Park development should be confirmed by
Anglian Water (site BOUR32 is within the Elsea Park development).
This study recommends that sites BOUR11/12 are delayed until later in the planning period to allow for the time
required for a strategic sewerage solution in that particular area. The demand to develop employment land is
affected by the economic climate and so it is expected that this growth will increase over time. The Council may
intend to encourage development to commence in the early stages of the planning period to help grow the local
economy. The figure below illustrates a potential timeframe.
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Option 3 Annual Growth Trajectory for Bourne
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Local Service Centres

From a water cycle study perspective it is suggested that growth in Great Gonerby may need to be delayed whilst
upgrades to Marston WwTW are completed. Barrowby may also be held back due to the current situation at
Marston WwTW. Also on the outskirts of Grantham, Harlaxton is similarly constrained by the need for extensive
wastewater upgrades. Growth in Barrowby and Great Gonerby should be considered in the context of growth in
Grantham, for example there may be opportunities for developments in these villages to utilise enhanced capacity
at Marston WwTW in advance of sites within Grantham.
Long Bennington, north-west of Grantham, is severely restricted by the need for major sewerage upgrades that
could take 5 years to deliver starting in 2015, once the investment plan has been finalised in 2014. Any further
developments would increase the risk of, and be vulnerable to, sewer flooding until a strategic solution is
implemented.
There is capacity to commence development in Corby Glen, and subsequently Colsterworth. Growth in these
central villages (located mid way between Grantham and Stamford) may help the Council follow its Core Strategy
objective to balance the spatial distribution of growth in the district.
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2012-13

Distribution of DPD Recommended Allocations – Option 3 Prioritise Action in Stamford

2011-12

Table 9.1

Total

Housing:
Stamford

0

0

0

0

0

103

118

153

138

88

0

0

0

0

0

600

The Deepings

0

0

0

0

0

0

0

0

0

68

78

78
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50

50
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Marston

0

0

0

0

0

20
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0

0

0

0
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0

0

0

50
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0

0

0

0

0

30

40

0

33

32

0

0

0

0

0

135

Total

0

0

0

0

0

153

188

153

171

188

78

78

75

50

50

1185

Bourne

3.5

7

7.5

11

3

0

0

22

0

0

0

0

0

0

0

54

Stamford

4

3.4

5.4

2.8

4.2

4.2

0

0
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0

0

0

24
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0

0

0

0

0

0

0
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0

0
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0

0

0
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Total

7.5

10.4

12.9

13.8

7.2

4.2

0
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0
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0
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0
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0
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50

Total

200
100
20

30

30

COL4a

20

20

40

ADD15a

10

20

30
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15

15

30
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18

17

35
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9.3

Timeline of Actions

Table 9.1 above illustrates the most likely annual growth rate per settlement under the Development Plan. Table
9.2 below focuses on the actions that are required by all the relevant parties, and the timing of those actions to
ensure that development can take place sustainably. This table sets out what actions are required to ensure that the
growth proposals and the infrastructure development plans are properly aligned. It sets out who is responsible for
the major tasks as well as responsibilities regarding dialogue and provision of information.
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Table 9.2

Actions Required to Deliver the DPD Recommended Allocations

Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

Stamford

Sewers: There are combined sewer overflows
(CSOs) downstream of Stamford which must
continue to comply with regulatory standards. The
modelling undertaken by Anglian Water suggests
that growth in Stamford could negatively impact on
sewer performance and put further pressure on the
CSOs (possibly leading to increased overflows into
the watercourse).

Council Action

Anglian Water considers it is highly likely that an
Urban Pollution Management (UPM) study will be
required. The UPM modelling in itself is not a major
constraint but the results could indicate the need for
extensive strategic upgrades.

2011-12: Considering the long term constraint in the Deepings it is vital that the situation in Stamford is clarified as soon as possible.
The Council must confirm its requirements to Anglian Water so that UPM can be completed.
2012: Council and Anglian Water to discuss the UPM results and options to accelerate any solutions which are required.
Anglian Water Action
2012-14: Anglian Water to work with SKDC to finalise development figures for UPM modelling. AWS to manage delivery of UPM
modelling (estimated time to deliver 2 to 6 months).
Anglian Water to advise whether a single strategic UPM model or a series of individual assessments are required. Complete the
assessment and report to the Council. Prepare to engage in constructive dialogue with developers to identify technically robust
options to bring growth forward. This may include seeking significant financial contributions from developers.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
2012-14: EA Planning team to keep up to date with progress on this issue to inform EA response to strategic planning applications
and to support EA dialogue with developers.
IDB Action: Support the Council by working with developers to identify the drainage issues and range of feasible solutions preapplication.
Developer Action
2012-14: Contact the IDB and/or the South Kesteven Flood Risk and Drainage Management Group to identify the site specific
drainage situation, constraints, range of options, and to identify a robust drainage solution, before submitting a planning application.
Developers may need to consider that the financial implications of the solutions identified during the UPM. Liaise with the Council and
AWS.
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Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

Stamford

Wastewater treatment: At the moment there is
hydraulic capacity at the treatment works to provide
wastewater treatment services for up to 7,000 new
homes or new homes and commercial services.
However, the sewerage system and treatment
requirements to control the release of phosphates
would severely restrict this. The plan for 600 new
homes is well within the hydraulic capacity.

Council Action

Anglian Water is concerned that steady growth
would ultimately demand an upgrade to tertiary
treatment at the works. This would need to be
included in the 2014 business plan with a
subsequent 4 year lead-in time.

2011-19: Continue to monitor WwTW performance in line with actual and forecast growth. Notify the Council and the Environment
Agency of any potential issues that could affect the growth plans.

More rapid housing growth in Stamford will require
focussed and co-ordinated effort, discussion, and
negotiation between the relevant parties, particularly
regarding acceleration of the strategic sewerage
solutions.

2015-19: Implement the upgrades once business plan is approved and maintain dialogue with the Council regarding progress.

2011-14: Consider proposed options for incremental development in Stamford. Continue dialogue with Anglian Water regarding
ongoing committed developments and timing of future developments. Encourage Anglian Water to plan Stamford WwTW investment
in AMP6 rather than AMP7.
2011-19: Maintain dialogue with developers to clarify position on phasing development and provide updates on progress at Stamford
WwTW as required.
Anglian Water Action

2012-14: Commence initial investigations (scheme appraisal) that are required to ensure that Stamford WwTW upgrades are robustly
included in the 2014 business plan. Maintain dialogue with the Council to discuss any issues and access relevant data/information.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
2012-14: Maintain dialogue with Anglian Water regarding actions required to protect water quality and Stamford WwTW scheme
appraisal as necessary.
Developer Action
2011-19: Liaise with the Council to discuss and agree phased approach to development in Stamford.
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Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

Stamford

Surface water flooding: A small area in most of the
sites are at some risk of surface water flooding from
1 in 30 year storm events (more widespread risk
from 1 in 200 year event). This could cause
problems particularly for residential properties.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011-12: use the supporting surface water flooding maps to re-examine the dimensions of the proposed sites to avoid development in
flood risk areas. Sustainable drainage (SuDS) will be critical to the success of these developments and in most cases this will need to
be attenuation based (e.g. ponds). The Council should work with developers to examine the implications for housing capacity on sites
that may need to be reconfigured. Planning requirements to include robust SuDS requirements.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
2012 onwards: Provide additional support to developers to ensure that proposed drainage schemes will be adequate. Support the
Council as required to develop clear and constructive planning requirements. Respond to planning applications.
Developer Action
2012: Liaise with the Council regarding the site allocations and high level limitations. Actively seek support from the Environment
Agency before submitting the planning application to save time, money, and create the best solution.
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Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

The Deepings

The most severe constraint is capacity at the
treatment works. Theoretically no new
developments should progress until capacity is
increased. This is unlikely before 2018 due to
planning and lead-in timescales.

The main priority is to increase capacity at the Deepings WwTW. All other issues should be resolved in line with this timeframe to
reduce unnecessary delays once the treatment works has been extended.

Sewerage in the Deepings is subject to extended
requisition processes which can take up to 2 years
to complete. The exception to this is DEEP07 but
that site is at risk from surface water flooding (31%
of site would flood in a 1:200 year storm event).
This site has been given planning permission. It is
important that the risk (low frequency but high
impact) is taken into account going forward.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011-12: Confirm the growth plans to Anglian Water to ensure that the 2014 business plan includes and prioritises this scheme.
Anglian Water Action
2011: Further examine if there is any scope to bring this scheme forward before 2018 to support growth in the Deepings. Present the
cost implications. Report conclusions to the Council to support the Development Plan
2012-14: Commence scheme appraisal for inclusion in 2014 business plan. Discuss any planning requirements with the Council.
Commence discussions regarding sewer requisition to ensure required sewers are in place when the upgraded WwTW comes online.
2015-18: Commence implementation of the WwTW upgrades.
2016-18: Commence sewer requisition/installation.
Developer Action
2012: Discuss implications of delayed phasing with the Council and take on board requirements of the extended sewer requisition
process.
Contact the IDB and/or the South Kesteven Flood Risk and Drainage Management Group to identify the site specific drainage
situation, constraints, range of options, and to identify a robust drainage solution, before submitting a planning application.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
2012: Commence dialogue with Anglian Water regarding the scheme appraisal for upgrades at Deepings WwTW.
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Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

Bourne

Development in Bourne will primarily be commercial
although consideration is being given to including
residential properties (flats above commercial
properties). The most pressing issue is sewerage.
A strategic solution is required to resolve the
problems affecting BOUR11&12 which is the largest
of all the sites. Bourne and this could take up to 5
years to develop, plus additional time for
construction.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011-12: Examine the feasibility of phasing development to delay BOUR11/12 until at least 2017. Prioritise BOUR20 before BOUR19
to ensure that incremental flood risk from increasing hardstanding at BOUR20 is resolved. Examine the implications of the surface
water flood assessments and the land required to be set aside for attenuation drainage at each site.
2012: confirm intentions for residential development and Elsea Park to determine the impact of capacity at Bourne WwTW. It is vital
that all parties understand the constraints if both Elsea Park and residential development in Bourne are to proceed. It may be
necessary to delay the residential development by 3 years. This will need to be discussed with developers.
2012: Discuss with developers and Anglian Water the implications of the normal sewerage requisition process for all other sites in
Bourne.
Anglian Water Action
2012-13: Maintain dialogue with the Council to understand the full scope of development planned to drain to Bourne WwTW, examine
the upgrades required and report findings in terms of timescale and funding implications to the Council.
2011-12: Discuss the requirements to develop BOUR11/12 with the Council and begin investigations for a strategic sewer solution.
Maintain dialogue to report findings and implications with the Council.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
Developer Action
Contact the IDB and/or the South Kesteven Flood Risk and Drainage Management Group to identify the site specific drainage
situation, constraints, range of options, and to identify a robust drainage solution, before submitting a planning application.

Barrowby

The preferred site would drain to Marston WwTW
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Settlement
Great Gonerby

Constraint

Action Required to Enable Growth (sustained in Stamford)

(covered by the Grantham WCS) and this works
does not have capacity for growth. The main driver
is the large scale growth in Grantham. Development
in Barrowby and Great Gonerby will benefit from this
driver but will be subject to delay.

Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011: Site ADD8 may need to be pushed back to 2017 (to allow 3 years following the 2014 business plan). Construction may
commence in advance of this, and the interim time may be used to complete the necessary FRA and drainage soakaway tests.
Anglian Water Action
2012-14: Ensure planned upgrades to Marston WwTW take into account growth in Barrowby and Great Gonerby as well as in
Grantham.
2011-12: Liaise with the Environment Agency and Upper Witham IDB to agree an approach regarding growth related discharge into
the Witham catchment during flood events.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.

Colsterworth

It is possible that Colsterworth WwTW will need to
be upgraded to provide tertiary level treatment. This
is a major extension that would take up to 3 years to
deliver.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2012: Consider feasibility of prioritising and increasing growth provision in the early stages of the planning period within Colsterworth.
Confirm planned number and preferred timing of development to Anglian Water to determine whether the relatively small amount of
growth would drive the need for this upgrade. However, the Council should remain flexible to delay development in Colsterworth if the
treatment upgrades are required (possibly delay the additional allocation).
Anglian Water Action
2011-12: Liaise with the Environment Agency and Upper Witham IDB to agree an approach regarding growth related discharge into
the Witham catchment during flood events.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
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Settlement

Constraint

Action Required to Enable Growth (sustained in Stamford)

Corby Glen

There are no real constraints affecting development
in Corby Glen. The main timing issue is the need for
a normal sewer requisition process which should
take between 12 to 18 months.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011-12: Consider feasibility of prioritising and increasing growth provision in the early stages of the planning period within Corby
Glen.
Anglian Water Action
2011-12: Liaise with the Environment Agency and Upper Witham IDB to agree an approach regarding growth related discharge into
the Witham catchment during flood events.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.

Harlaxton

Growth in Harlaxton is constrained by the lack of
capacity at Harlaxton WwTW. In line with the AMP
cycle this may be resolved by 2018/19.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011: Site HARL06 may need to be pushed back to 2018.
Anglian Water Action
2011-12: Liaise with the Environment Agency and Upper Witham IDB to agree an approach regarding growth related discharge into
the Witham catchment during flood events.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.

Long Bennington

Sewerage is a major constraint here. A strategic
solution may be required that could take at least 5
years to implement.

Council Action
Clearly highlight the drainage issues in the area and strongly encourage developers to seek appropriate pre-planning technical
support to identify and resolve drainage/surface water management issues.
2011: Site LB02a may need to be pushed back to 2018.
Anglian Water Action
2011-12: Liaise with the Environment Agency and Upper Witham IDB to agree an approach regarding growth related discharge into
the Witham catchment during flood events.
Environment Agency Action
Support the Council and the planning process by raising objections on the basis of water services infrastructure and drainage
requirements at appropriate stages in the process.
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9.4

Sustainability of the Strategy

The proposed actions in the timeline are generally focused on Anglian Water providing additional wastewater
treatment and sewerage services. The proposed strategy aims to make the best use of existing capacity in the early
years of the development programme.
Increased capacity in terms of the volume of water that can be treated as well as the level of treatment required
inevitably results in additional power costs and carbon impact. The existing Anglian Water Asset Management
Plan (AMP) involves the upgrade of existing sewage and water treatment infrastructure throughout the Anglian
region in accordance with water industry requirements and high standards of sustainability. Anglian Water has an
ambitious sustainability policy aimed at reducing carbon emissions, energy, waste and negative community
impacts. Anglian Water continues to investigate new sustainable solutions such as a high efficiency aeration and
biogas equipment, and has developed a carbon calculation tool. The use of high efficiency aeration and biological
approaches helps to minimize the volume of chemicals used to treat wastewater. This also reduces power and
metals in the effluent.
The proposed strategy requires treatment and sewage upgrades at intervals across the development timeframe. It
also highlights when planning/investigative work is needed in advance of capacity being reached. The staggered
nature of this should provide the water companies with sufficient lead-in times to deliver services to meet both
housing need and environmental objectives, at reasonable cost.
Phosphates have also been identified as a problem in the water courses across the district. It is important to
recognise other sources of phosphates and it is generally agreed across the industry that removal of phosphates
from detergents and reducing run-off from agriculture should also make a contribution. The Council may have a
pivotal role in working with partners to encourage sustainable land management practices to benefit the water
environment.

9.4.1

Sustainability Information for Developers

The Environment Agency (Environment Agency, online, c) provides guidance to developers in terms of managing
the environmental issues affecting a potential site, including an environmental checklist identifying requirements
within the following areas:
• Managing the risk of flooding;
• Managing surface water;
• Using water wisely;
• Wildlife and green space;
• Preventing pollution;
• Managing waste;
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• Land affected by contamination;
• Sustainable construction; and
• Recreation, society and health.
A copy of this checklist is provided in Appendix H.
Figure 9.4 demonstrates the process that developers should follow to determine drainage requirements and options
for sites to be developed.

Figure 9.4

SuDS Decision and Design Process

New development site

>1ha

Complete flood risk assessment appropriate to site
scale (PPS25 compliant)

<1ha
Consider surface water management and SuDS at the earliest opportunity:
• Topography
• Existing watercourses and waterbodies (wetlands)
• Infiltration rates and Source Protection Zones
• Water quality and Ecology
• Environmental enhancement opportunities
• Amenity
• Land take
• Health and safety
• Strategic schemes

Design Stage: identify adoption and maintenance /funding mechanism and responsibilities.

Design to attenuate flows from existing site for a 1 in 100 annual probability event including
climate change, based on liaison with the Environment Agency.

Discharge to separate surface water only system to reduce urban flood risk of combined sewers.
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9.5

Planning Risks

There are significant risks when planning for large-scale growth and the Council should be aware of these. The
capacity assessments are based on assumptions of occupancy rate and per capita consumption of water (generating
wastewater), and potential development trajectories. Service provision may not necessarily be available if demand
is greater than planned. It is vital that the Council maintains ongoing dialogue to inform Anglian Water of
development plans.
Conversely, Anglian Water is subject to commercial risks, particularly if investments are made but actual
development is less than forecast. The water companies develop their plans based on forecasts using growth
assumptions. The uncertainty, and therefore the level of risk, increases towards the end of the planning forecasts.
The Council can help to mitigate against the likelihood of these risks occurring by maintaining dialogue with the
water companies. Information on existing population and changes in occupancy rate will help the water companies
revise their forecasts and thus re-assess the need and timing of new schemes/asset improvements.
This report has made it clear that drainage issues are absolutely critical across the district. Once the water services
infrastructure (i.e. sewerage networks and wastewater treatment facilities) are in place then those constraints will be
removed. However, drainage will be an ongoing problem due to the soils, geology, topography, and local
hydrology. For each proposed development site the expected rainfall run-off rates must be assessed and compared
to the capacity of the receiving watercourse. Therefore it will be necessary to determine the direction of run-off
and to correctly identify the receiving watercourse. This will need to be done in liaison with the relevant IDB
and/or the wider South Kesteven Flood Risk and Drainage Management Group.
If a development proposal does not have a robust strategy for managing surface water and drainage on the site then
the development may not be delivered. There is therefore a risk that at the planning application stage a developer
may submit a drainage plan but the robustness of that plan may not be scrutinised by the relevant technical
authority (i.e. the Internal Drainage Board) until later in the process. Plans which are considered to inaccurately
assess the risk from surface water and/or which do not consider the local site constraints (including the capacity of
the receiving watercourse), and which therefore do not include robust measures may ultimately be withdrawn from
the development process. This will create problems for the Council in meeting their housing delivery plans, and
developers risk wasted time and money going through the planning process.

The Council is clear that whilst it may be possible for a developer
to gain planning permission by demonstrating that a surface water
assessment has been done, if the drainage issues are not adequately
and robustly identified and resolved to the satisfaction of the
relevant IDB, the development may be prevented from going ahead.
The Council seeks to avoid this situation and strongly encourages
developers to liaise with the relevant Internal Drainage Board and
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the South Kesteven Flood Risk and Drainage Management Group at
the earliest opportunity, preferably before a planning application is
submitted, to ensure that planning applications can progress to
delivery.
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10. Indicative Costs
This section briefly summarises the main costs associated with delivering water service infrastructure and provides
a high level comparison of the costs that each development site may incur.

10.1

Discharge to IDB Systems

Internal Drainage Board byelaws require developers to gain the consent of the relevant Board to discharge to a
watercourse in their district, in addition to other planning application consents. The consent is required regardless
of whether the discharge is via a public or private sewer system, or direct into the IDB system. Across South
Kesteven drainage to an IDB system is capped at a rate of 1.4 l/s/ha and in order to obtain a consent this must be
met. The expected rainfall run-off rate has been calculated based on either the Greenfield or brownfield conditions
at each site. The conditions at a number of sites are expected to generate run-off rates that exceed the IDB limit
and so surface water issues need to be examined by the developers in conjunction with the South Kesteven Flood
Risk & Drainage Management Group to determine the range of options that are available to reduce run-off and to
identify the most cost-effective of these. Consequently, drainage issues at these sites are expected to incur
additional cost to the general SuDS implementation costs (see below). At this stage it is not possible to state how
much additional cost may be expected as this will be site specific and dependent on the range of options that are
available. The following sites are affected by this:
• STAM05: brownfield conditions expected to generate run-off rates of 128 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
• STAM10: brownfield conditions expected to generate run-off rates of 122 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
• MDEEP12, DEEP02, ADD44, ADD38: Conditions expected to generate run-off rates of 5 l/s/ha but
sites are constrained by IDB drainage capacity (1.4l/s/ha);
• DEEP07: brownfield conditions expected to generate run-off rates of 195 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
• BOUR11, BOUR19, BUR20, BOUR25: Conditions expected to generate run-off rates of 5 l/s/ha but
sites are constrained by IDB drainage capacity (1.4l/s/ha);
• BOUR12: brownfield conditions expected to generate run-off rates of 175 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
• BOUR24: brownfield conditions expected to generate run-off rates of 180 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
• ADD8, GGON08, LB02a: brownfield conditions expected to generate run-off rates of 13 l/s/ha but
run-off rates significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer;
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• COL4a: brownfield conditions expected to generate run-off rates of 13 l/s/ha but run-off rates
significantly constrained by IDB drainage capacity (1.4l/s/ha), unless draining to sewer.
Other (non-allocated) sites will also be subject to this constraint but this will have to be determined on a site by site
basis.

10.2

SuDS

10.2.1

Construction Costs

CIRIA case studies have concluded that , “Many aspects of SuDS can be installed and maintained at a lower cost
compared to more traditional forms of drainage. The most cost-effective SuDS measures are likely to be achieved
through landform and other treatments within the soft landscaped areas, as the long-term management and
maintenance of these measures can be effectively incorporated within landscape and wildlife management regimes.
“In high density developments, SuDS are likely to rely more heavily on special treatments of hard areas (such as
permeable paving or green roofs) with potentially higher costs and different maintenance requirements..[and] high
quality specification and quality control in the construction phase is important to reduce whole life costs and future
problems”.
Developments in South Kesteven are likely to incorporate a mixture of ‘hard surface’ SuDS such as permeable
paving and softer landscape measures such as swales, depression basins etc. The following sets out the estimated
costs of these types of SuDS. A number of assumptions have been necessary in the SuDS assessment, as the
majority of sites are not yet progressed to the master planning / development design stage. Therefore there is no
information about site layout or proportion of impermeable and permeable surfaces. Nevertheless, indicative SuDS
calculations have been provided to show estimates of the storage volume that would need to be provided through
sustainable drainage techniques.
To provide the developer, and the Council, with indicative costs associated with the storage volumes required,
construction costs have been estimated for a range of pond sizes. For this assessment, the “construction cost”
means general excavation, excavation and filling ancillaries and landscaping (i.e. the material and labour costs for
the pond construction). General construction items such as site supervisor, temporary compounds etc are not
included. No costs are included for the detailed design that would also be required prior to construction, or for any
ancillary pipe-work for connecting run-off to the pond or for the pond outfall.
There may be other costs for extra maintenance requirements once a development has been completed. These costs
will vary depending on the SuDS option selected. Lincolnshire County Council in its role as the SuDS Approvals
Board (SAB) will consider the risks associated with future maintenance of SuDS when determining an application.
For example high maintenance SuDS and/or potentially unreliable maintenance regimes are unlikely to be viewed
favourably.
The indicative costs for a range of pond sizes are presented in Table 11.1 below, which are used in the site specific
results in Appendix D. These guide prices should be treated with caution.
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Table 10.1

Attenuation Construction – Indicative Costs

Pond Size (m3)

Indicative Construction Cost (to nearest £500)

500

£18,000

2,500

£61,000

5,000

£114,500

10,000

£209,000

25,000

£485,000

The financial estimates of pond type attenuation are based on the following assumptions:

Box 1

Assumption used in Financial Estimates – Pond Attenuation

Estimated from CESMM3 and bench marked against term contract, framework and competitive rates (Institution of Civil Engineers, 1991)
Good ground conditions (i.e. No hard material)
Good site access
Non contaminated material
Assumes 75% of excavated material used for landscaping onsite and 25% disposed of off site

Unit costs for permeable paving are based on the following assumptions:

Box 2

Assumption used in Financial Estimates – Permeable Paving Unit Costs
2

Permeable paving unit is 10m with a 150mm thick sub-base
Rectangular permeable block paving system incorporates: a 5mm spacer design with a 5mm void allowing ingress water through the subbase storage system, bedded on a 50mm thick 2-6.3mm clean, angular, free draining un-compacted aggregate; joints in-filled with 3mm
clean grit. Infilta:200x100x80mm thick: natural grey (Langdon, 2010)

Table 10.2

– Infiltration- Indicative Costs

Item

Indicative Construction Cost (to nearest £500)

Swale (10m x 2m x 1m)

£474
2

Permeable paving (10m )
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It should be noted that efficiencies will be achieved as the area of swales or permeable paving increases, and
therefore as for the pond indicative costs, these guide prices should be treated with caution.

10.2.2

Maintenance Costs

The following information is taken from the CIRIA publication, Operation & Maintenance of Sustainable
Drainage Infrastructure (CIRIA, 2005).

The cost of maintaining SuDS is often significant compared with capital construction costs of sustainable drainage
systems. It is therefore vital that the cost of implementing long-term management agreements is accounted for
during the planning stages. As SuDS techniques are new for most contractors, it will take time before the landscape
management of SuDS is commonplace, and costs can be predicted with confidence.

10.3

Indicative Costs per Site

The costs below are very high level indicative estimates of the main costs associated with developing each site. At
this stage no consideration is given to comparing the cost against the expected yield from developing a site.
However, it should be noted that particularly for the drainage element the costs are related to the overall size of the
development. Alternative solutions, or alternative pricing may be available.

Table 10.3

Classification of Costs Associated With Site Development

Site

Flood Risk

Drainage

Sewerage

Wastewater Treatment

STAM01

Low – small proportion of site may need
to be excluded due to flood risk. Cost
of an FRA.

High - Attenuation
approx £250K.

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

STAM02

Low – small proportion of site may need
to be excluded due to flood risk Cost of
an FRA.

High - Attenuation
approx £130K

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

STAM05

Low – small proportion of site may need
to be excluded due to flood risk Cost of
an FRA.

Medium – Attenuation
approx £50K.
Brownfield rates to be
limited to IDB capacity.

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

STAM08

Moderate – >10% of site may need to
be excluded due to flood risk. Cost of
an FRA.

High - Attenuation
approx £130K

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

STAM09

Low – small proportion of site may need
to be excluded due to flood risk Cost of
an FRA.

Medium - Attenuation
approx £60K

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

STAM10

Low – no risk. No FRA required.

Low – Attenuation
approx £12K.
Brownfield rates to be
limited to IDB capacity.

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

ADD39

Low – no risk. No FRA required.

Low - Attenuation
approx £15K

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.
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Site

Flood Risk

Drainage

Sewerage

Wastewater Treatment

ADD42

Low – no risk. No FRA required.

Low - Attenuation
approx £16K

High – UPM
modelling.

High - reliant on WwTW
scheme of over £1 million.

DEEP07

High – 25% of site may need to be
excluded due to flood risk. Cost for
mitigation schemes. However, no FRA
required.

High brownfield rates to
be limited to IDB
capacity. Site has
planning permission
and runoff rates
agreed with Welland
and Deeping IDB.

Low – normal
requisition process

High - reliant on WwTW
scheme of over £1 million.

DEEP02

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Medium- Attenuation
approx £85K.
Greenfield rate exceeds
IDB capacity.

Medium –
extended
requisition process

High - reliant on WwTW
scheme of over £1 million.

MDEEP14

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

High - Attenuation
approx £195K.
Greenfield rate exceeds
IDB capacity.

Medium –
extended
requisition process

High - reliant on WwTW
scheme of over £1 million.

ADD38

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Medium - Attenuation
approx £60K.
Greenfield rate exceeds
IDB capacity

Medium –
extended
requisition process

High - reliant on WwTW
scheme of over £1 million.

ADD44

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

High - Attenuation
approx £200K.
Greenfield rate exceeds
IDB capacity.

Medium –
extended
requisition process

High - reliant on WwTW
scheme of over £1 million.

BOUR11

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

High - Attenuation
approx £200K.
Greenfield rate exceeds
IDB capacity.

High – strategic
solution required

Medium – upgrades <£1
million.

BOUR12

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Very high - Attenuation
approx £400K.
Brownfield rates to be
limited to IDB capacity.

High – strategic
solution required

Medium – upgrades <£1
million.

BOUR19

Low – no risk. No FRA required.

Medium - Attenuation
approx £70K.
Greenfield rate exceeds
IDB capacity.

Low – normal
requisition process

Medium – upgrades <£1
million.

BOUR20

Medium – 18% of site may need to be
excluded due to flood risk. And
mitigation action required to ensure
development does not increase flood
risk for BOUR19.

High - Attenuation
approx £130K.
Greenfield rate exceeds
IDB capacity.

Low – normal
requisition process

Medium – upgrades <£1
million.

BOUR23

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Medium - Attenuation
approx £85K Greenfield
rate exceeds IDB
capacity.

Low – normal
requisition process

Medium – upgrades <£1
million.

BOUR24

High – 31% of site may need to be
excluded due to flood risk.

Medium - Attenuation
approx £65K Brownfield
rates to be limited to IDB
capacity.

Low – normal
requisition process

Medium – upgrades <£1
million.

BOUR25

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Medium - Attenuation
approx £80K. Greenfield
rate exceeds IDB
capacity.

Low – normal
requisition process

Medium – upgrades <£1
million.
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Site

Flood Risk

Drainage

Sewerage

Wastewater Treatment

BOUR32

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

High - Attenuation
approx £125K

Low – normal
requisition process

Medium – upgrades <£1
million.

COL4a

Low – small proportion of site may need
to be excluded due to flood risk.
Cost of an FRA.

Medium - Attenuation
approx £40K Greenfield
rate exceeds IDB
capacity.

Medium –
extended
requisition process

High - reliant on WwTW
scheme of over £1 million.

ADD8

Low – small proportion of site may need
to be excluded due to flood risk.
No cost for an FRA.

Low – Attenuation
approx £10K.
Greenfield rate exceeds
IDB capacity.

Low – normal
requisition process

High - reliant on WwTW
scheme of over £1 million.

GGON08

Low – no risk. Cost of an FRA.

Medium -Attenuation
approx £35K.
Brownfield rate exceeds
IDB capacity.

Low – normal
requisition process

High - reliant on WwTW
scheme of over £1 million.

HARL06

Low – small proportion of site may need
to be excluded due to flood risk.
No cost for an FRA.

Medium - Attenuation
approx £65K.

Low – normal
requisition process

High - reliant on WwTW
scheme of over £1 million.

LB02a

Low – small proportion of site may need
to be excluded due to flood risk.
No cost for an FRA.

Low - Attenuation
approx £25K.
Greenfield rate exceeds
IDB capacity.

High – strategic
solution required

Low – no costs

ADD15a

Low – small proportion of site may need
to be excluded due to flood risk.
No cost for an FRA.

Medium - Attenuation
approx £55K

Low – normal
requisition process

High - reliant on WwTW
scheme of over £1 million.

10.4

Funding Considerations

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. The Barker Review (HM Treasury (2004)) concluded that shortcomings in the delivery
and funding of water infrastructure and services have real potential to delay housing growth. For example, it
claims that this has delayed the delivery of around 40,000 dwellings in the South East of England.
Whilst the specific cost of the required water and sewerage infrastructure are investigated in detail by the water
companies, the funding mechanisms and their policy implications that need to be considered further by the Council
and are outlined below.

10.4.1

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
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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; and
• Reasonable in all other respects.
Under Section 106 of the Water Industry Act (WIA) developers have a right to connect to the existing sewerage
system. The developer is required to fund the connection to the sewer and the cost of any on-site sewerage.
Should the developer need to cross third-party land in order to connect to the existing sewerage system then they
can requisition the sewerage undertaker to provide a new sewer under Section 98 of the WIA. Requisitions are
funded by the developer but the cost is discounted to take account of income received from new sewerage charges
over a 12-year period. As with sewage treatment, any capacity improvements to the sewage network are funded
through customers’ sewerage bills as part of the five-year business planning cycle agreed with the water regulator
(Ofwat).

10.5

Water Industry Funding

10.5.1

Legislation

Anglian Water is appointed as the water and sewerage undertaker for the South Kesteven District through an
appointment made under the Water Industry Act 1991. The principal duties of a water and sewerage undertaker are
set out in that legislation. 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.

10.5.2

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. Anglian Water’s AMP5 investment plan is currently being implemented and covers the
period 2009/10 to 2014/15. The next cycle, AMP6, will begin in 2015/16. Water companies are able to submit
interim determinations within the five-year planning cycle to seek additional funding for unforeseen requirements,
but most plans should be covered by the normal submission process. In cases where large scale developers are
keen to mobilise developments requiring interim determinations there may be options to discuss and negotiate with
the water company. However, in such cases developers should be prepared to make significant financial
contributions to accelerate the process. This could be additional to the costs of requisitioning site specific sewerage
infrastructure (section 10.5).
A Water Cycle Strategy covers a longer planning period and can therefore inform longer term water company asset
planning.

10.5.3

Community Infrastructure Fund

The community infrastructure levy (CIL) is a new local levy that authorities can choose to introduce to help fund
infrastructure in their area. The CIL regulations came into force on 6 April 2010 and give local authorities the
ability to charge developers to help fund new infrastructure provision.
CIL enables 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 could 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.
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.
Under the new Localism Bill, which aims to empower local communities by increasing local control of public
finance, it states that local authorities will be required “to allocate a proportion of Community Infrastructure Levy
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revenues back to the neighbourhood from which it was raised. This will allow those most directly affected by
development to benefit from it”.
Further information on the Community Infrastructure Levy is available online at the Planning Advisory Service
(Planning Advisory Service (online).

10.6

Developer Contributions

Requisitions are a means for a developer to request provision of a public sewer to serve their development. In most
cases payment would not be required to create additional capacity in existing public sewers. However, the water
company may seek contributions from developers where additional sewerage infrastructure is driven wholly by a
new development.
The amount of contribution from developers is usually linked to the number of houses that they are developing.
Often the more houses a developer is permitted to build and sell the more funding they are likely to make available
for additional sustainability measures.
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. In the case of a dispute Ofwat has a process for handling disputes and appeals
regarding the requisitioning of water mains and public sewers (Ofwat, online).

10.6.1

Funding for SuDS

Developers will act as the primary infrastructure provider for SuDS. It will, therefore, be important that the
planning applications submitted by the developers take on board the recommendations on SuDS within the WCS,
so that financial planning for SuDS can be included in the development.
In addition to funding the SuDS construction, a financial ‘non-performance’ bond may be requested by the SuDS
Approval Body (i.e. Lincolnshire County Council, see Section 5.3.2) prior to works commencing on a site to ensure
that SuDS are constructed to a suitable standard by developers. On satisfactory completion of the SuDS the bond
will be returned. This is similar to current arrangements for adopted surface water sewers and highways.
Where regional SuDS are identified as an opportunity (for example a community pond feature might be able to
serve the drainage requirements from a group of development sites) it might be possible for funding of strategic
SuDS to be supported by the CIL.
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Appendix A
All Wastewater Treatment Works in the Study Area
Waste Water Treatment
Works

Allocated Growth
within the Catchment

ALLINGTON WwTW
ANCASTER WwTW

Yes

BOOTHBY PAGNELL WwTW

No

BOURNE WwTW

Yes

BURTON COGGLES WwTW

No

CARLTON SCROOP WwTW

No

CAYTHORPE WwTW

Yes

CLAYPOLE WwTW

No

COLSTERWORTH WwTW

Yes

CORBY GLEN WwTW

Yes

DEEPING WwTW

Yes

DUNSBY WwTW

No

EDENHAM WwTW

No

FENTON PUMP LANE WwTW

No

FULBECK WwTW

No

GREAT CASTERTON WwTW

No

GREAT PONTON WwTW

No

HARLAXTON WwTW

Yes

HORBLING WwTW

Yes

HOUGH ON THE HILL WwTW

No

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Waste Water Treatment
Works

Allocated Growth
within the Catchment

INGOLDSBY WwTW

No

IRNHAM WwTW

No

LITTLE BYTHAM WwTW

Yes

LITTLE PONTON WwTW

No

LONDONTHORPE WwTW

No

LONG BENNINGTON WwTW

Yes

MANTHORPE WwTW

No

MARSTON WwTW (LINCS)

Yes

OASBY MILL LANE WwTW

No

OLD SOMERBY WwTW

No

PICKWORTH CHURCH LANE
WwTW

No

PICKWORTH WwTW
(GRANTHAM)

No

ROPSLEY WwTW

No

SKILLINGTON WwTW

No

SOUTH WITHAM WwTW

Yes

STAINBY WwTW

No

STAMFORD WwTW

Yes

STUBTON WwTW

No

WILSTHORPE WwTW

No

STOKE ROCHFORD WwTW

No
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Appendix B
Results of WwTW Growth Assessment
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WwTw

AMP 5 Revised
DWF (Y/N)

Final – Part Two

Consented
DWF m3/d

Measured
DWF
(m3/d)

Theoretical
DWF
Freeboard
(m3/d)

Theoretical
Additional
DWF from
Growth
(m3/d) ª

Theoretical
Future DWF
(m3/d) at
Maximum
Proposed
Development

Theoretical
Future DWF
(m3/d) with
20 Additional
Dwellings

Theoretical
Future DWF
(m3/d) with 30
Additional
Dwellings

Theoretical
Future DWF
(m3/d) with
40
Additional
Dwellings

Theoretical
Future DWF
(m3/d) with
50
Additional
Dwellings

Stamford (1)*

N

6000

3889

2111

183

4071

3895

3898

3901

3904

Stamford (2)**

N

6000

3889

2111

167

4056

3895

3898

3901

3904

Deeping***

Y

5370

5370

122

5492

5376

5379

5382

5385

Bourne (1)****

N

6210

4573

1637

662

5235

N/A

N/A

N/A

N/A

Bourne (2)*****

N

6210

4573

1637

732

5305

N/A

N/A

N/A

N/A

Ancaster

Y

266

266

19

285

272

275

278

281

Billingborough/Horbling

N

878

579

299

133

712

585

588

591

594

Caythorpe

N

230

137

93

64

201

143

146

149

152

Corby Glen

N

150

105

45

38

143

111

114

117

120

South Witham

Y

372

372

23

395

378

381

384

387

Thurlby/Bourne

N

6210

4573

1637

52

4625

4579

4582

4585

4588

Colsterworth

N

360

193

167

60

253

199

202

205

208

Harlaxton

Y

382

382

88

470

388

391

394

397

Long Bennington

N

639

269

67

437

376

379

382

385

Barrowby/MARSTON

Y

15904

15904

6

15910

15910

15913

15916

15919

Gt Gonerby/MARSTON

Y

15904

15904

6

15910

15910

15913

15916

15919

LSC

* Based on 600 dwellings
** Based on 550 dwellings
*** Based on 400 dwellings

370

**** Bourne growth = assuming 50 ha commercial @ 204 m3/d average and 1496
committed dwellings at 458 m3/d
***** Includes additional 230 residential properties
ª Calculation based on planned housing growth provided by the council (multiplied by per
capita consumption (145l/h/d) and Occupancy per dwelling (2.1).
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Appendix C
Issues Raised by the Internal Drainage Boards
The Internal Drainage Boards (IDBs) were contacted to discuss any specific concerns relating to the potential
growth sites. Examples were given as to the type of concerns or comments that would be relevant, based on issues
identified in the Part 1 report or during steering group meetings, including:
• Surface water management at potential sites in general;
• Cumulative impacts from small potential sites (i.e. those <1ha), in relation to IDB network capacity;
• Increases in dry weather flows from WwTWs contributing to flood flows in receiving watercourses.
A summary of the responses received from the IDBs are presented in Table C1. None of the IDBs raised concerns
regarding specific sites except regarding the cap on run-off rates for surface water draining to the IDB system.
There are some comments that are relevant to other parts of the assessment and are discussed in later parts of this
chapter.
Table C.1

Information from IDBs regarding Flood Risk and Surface Water Management

IDB

Comments

Welland and Deepings IDB (10/8/11)

No concerns or comments regarding specific areas provided flows are limited to rates as agreed with
IDB. Some concerns regarding the need to maintain access to watercourses in new developments.
Surface water management is being dealt with through the lead local authority (i.e. LCC), in terms of
maintenance of Greenfield runoff and use of SuDS.
IDB’s vegetation management practices allow sufficient capacity to be maintained within the drains

Black Sluice IDB (10/8/11)

No concerns or comments regarding specific areas.

Upper Witham IDB (12/8/11)

Discharges to the Witham are constrained by flood risk in Lincoln, downstream from South Kesteven.
Increases in DWF from STWs in the Witham catchment would contribute incrementally to flood risk
and must be constrained.
No specific concerns regarding discharges from WwTWs into IDB watercourses but discharge into the
river is an issue.
Preference for a smaller number of larger developments, as opposed to many small developments,
because it allows surface water to be more comprehensively managed.
Some concerns regarding the need to maintain access to watercourses in new developments. Space
for maintenance and disposal of arisingsust be given adjacent to watercourses and routes through
developments to access the watercourses. Capacity problems in the catchment require a high
management level and this must be accommodated.
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Appendix D
Sustainable Drainage Methodology
Sources of Data
The Council provided information on the sites that required SuDS assessment, through links to online data and
from a schedule of sites provided in excel and GIS. Site details such as area, current land use, proposed number of
dwellings, were provided by the Council in GIS format. The site GIS was cross referenced with hydrological and
geological features (available online), and sewerage data from Anglian Water. The GIS files were also used to
obtain grid references of the centre point of each site, for use in the SuDS calculations.
The following sources of data were consulted to review SuDS suitability:
• British Geological Survey GeoIndex (http://maps.bgs.ac.uk/GeoIndex/default.aspx);
• National Soils Resources Institute (NSRI) Soilscapes (http://www.landis.org.uk/soilscapes/);
• Environment Agency online mapping for flood zones, groundwater source protection zones, aquifer
status (http://www.environment-agency.gov.uk);
• Anglian Water sewer records;
• Flood Estimation Handbook CD-ROM version 2.0 for catchment characteristics (NERC (CEH) 2006);
• The Wallingford Procedure, Volume 3 Maps (NERC, 1975).

Existing Run-off Calculations
Indicative attenuation volumes have been modelled for each site, assuming that run-off will be managed to existing
run-off rates. For greenfield/undeveloped sites, existing run-off has been calculated using the Institute of
Hydrology Report 124 method for small catchments, less than 200 hectares. The calculation is based upon the
following factors:
• Area Catchment Area (ha), for sites less than 50 ha the area of the site has been set to 50 ha to
determine runoff rates per unit area for comparison with each sub-catchment;
• SAAR Average annual rainfall from version 2 of the Flood Estimation Handbook CD-ROM, for the
catchment to the site’s central grid reference;
• Soil Soil index of the catchment from Wallingford Procedure Volume 3. Soil Types 1 to 5 have Soil
Index Values of 0.15, 0.3, 0.4, 0.45 and 0.5 respectively. For the majority of sites in the District, the
soil type is 4, with Index Value 0.45;
• Urban This has been set to zero in order to calculate Greenfield runoff rates;
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• Region Number Region number of the catchment based on FSR Figure I.2.4, which is 4 for the
District.
For brownfield/previously developed sites, the Modified Rational Method has been used, which is recommended
by the EA and industry for the design of urban drainage systems. However, in this case the method has been used
to investigate existing drainage systems. The scope of this study did not extend to detailed site investigations to
survey the existing network (pipe lengths, sizes etc) and land levels which are the most accurate way of assessing
how a site currently discharges. The Modified Ration Method applied in this case may over estimate the actual rate
of runoff that would be determined by a full site investigation. These results are indicative and should be viewed
with caution. Full investigations will be required to find an acceptable runoff rate for redevelopment. This
requirement should be made clear by the South Kesteven Drainage Forum when dealing with prospective
developers.
The run-off calculation is based upon the following factors:
• Area Drainage Area (km2) – the existing impermeable area of brownfield sites has been derived by
assuming 80% of the site is impermeable;
• Rainfall (mm/hr) Rainfall intensity for the critical storm duration, taken from version 2 of the FEH
CD Rom using the Depth Duration Frequency module for each catchment, located using the central
grid reference of the site;
• Runoff coefficient (C) Assumed to be 0.84, which is the standard value used for impermeable areas
for a winter profile.

Indicative Attenuation Requirements
The attenuation requirements for each site, in terms of dimensions (size and volume), have been calculated
assuming the feature used is a pond, and is based on a 1 in 100 year annual probability rainfall event. Within the
software a range of storm durations are analysed for, from 15 minutes up to 7 days (10,080 minutes). This is
checked to ensure that the critical duration event (i.e. maximum potential volume of rainfall generated) is included
within the analysis.
Indicative attenuation volumes have been modelled for each site, assuming that run-off will be managed to existing
run-off rates. For greenfield/undeveloped sites, existing run-off has been calculated using the Institute of
Hydrology Report 124 method for small catchments, less than 200 hectares. However, in this area the acceptable
run-off rate is limited to 1.4 litres/second/hectare when discharging into the IDB systems.
For
brownfield/previously developed sites, the Modified Rational Method has been used, which is recommended by the
EA and industry for the design of urban drainage systems.
The attenuation requirements for each site have been calculated using WinDes drainage software (version 12.5) an
industry recognised software for design of drainage and SuDS. Within this software package, the existing run-off
is input as the limiting discharge rate. The maximum volume required to attenuate surface water generated by the
increase in hardstanding is then calculated, by using rainfall data for the catchment and inputting the future
hardstanding area. It has been assumed that the drainage feature is a pond and the scenario is a 1 in 100 year
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annual probability rainfall event. A climate change allowance of 30 percent increase in rainfall has been included
in the calculations based on the guidance in PPS25 for a design horizon up to 2115. It should be noted that there
are a number of assumptions used in the calculations and that each developer should undertake site specific
assessments for drainage and SuDS requirements. Furthermore, this assessment does not replace any required
flood risk assessment, drainage impact assessment or detailed drainage design. A summary of likely costs, funding
and maintenance requirements is also included. The box below sets out the assumptions used in the calculations.

Assumption used in SuDS Assessment
For existing brownfield sites, it is assumed that 80% of the site is impermeable
Run off coefficient for brownfield run off is 0.84
A simple pond feature is used to determine attenuation volume
For greenfield sites, future hardstanding (impermeable) areas cover 50% of the site
A 30% increase is applied to rainfall inputs to allow for climate change
A simple pond (or infiltration basin) is modelled to determine attenuation volumes for the critical duration
Discharge rates are set to the 1 in 100 year limit

It should be noted that for brownfield/previously developed sites, are likely to have existing sewerage or drainage
infrastructure, and by the nature of the development may not be located close to a watercourse. Surface water runoff from the redevelopment of the site might therefore need to use the existing drainage infrastructure. This should
be used as a last resort. The capacity of the drains will represent the limiting run-off to which on site drains should
be designed. Furthermore, PPS25 seeks betterment, so that the redevelopment of brownfield sites should look to
reduce run-off rates post development.
The Council provided further information on brownfield sites that may be affected by contamination, and so will
require investigations to confirm if remediation is required. In some cases the outcome may affect the feasibility of
infiltration SuDS. Preferred sites which may be affected by this include:
• STAM10 – historical sewage treatment activity and potential unknown constituents;
• BOUR12 – historical factory works and sewage treatment activity.
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Appendix E
Site Specific SuDS Assessments
As set out in Section 5.3.1 a management train should be considered in order to deliver the required drainage and
attenuation for each site. The overall process for designing and implementing drainage schemes is illustrated in
Figure 10.4.
The potential for infiltration at each site has been assessed based on the soils description from the British
Geological Survey website. Developers should not base their detailed drainage design on this information, but
should instead carry out detailed site investigation and soakaway tests to determine infiltration rates specific to each
site.
The maps in the following section and in the supplementary ‘Development Sites Flood Risk’ tool have been
produced based upon the Ordnance Survey Map with the permission of the Controller of Her Majesty's Stationery
Office. © Crown Copyright. AL100001776.
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STAM01
Location

Stamford

Site Reference

STAM01

Site Description

Land and South of Empingham Road, Stamford
Size:

20.551ha

Grid Reference:

501115 306946

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

600 + 8.2 ha combined with STAM02

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

River Welland approximately 400m to the south.

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Not present
Soils: Shallow lime-rich soils over chalk or limestone

Aquifer Status

Bedrock Geology: Principal Aquifer with a small proportion of the eastern boundary
classified as Secondary B.
Superficial Geology: Not designated

Source Protection Zone

99% in SPZ3

Infiltration Potential

Medium based on soils description. Caution required due to the underlying SPZ.
Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.2l/s/ha. Run-off from site is
3
capped at 1.4l/s/ha. Assuming 50% of the site is impermeable approximately 11,110m
attenuation would be required to meet the run-off limit during the critical duration 2880
minute winter storm. The present calculations have assumed no infiltration and
therefore if infiltration is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £250,000 based on 50% increase in hardstanding and pond
SuDS feature
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STAM02
Location

Stamford

Site Reference

STAM02

Site Description

East of A1, south of Empingham Road, Stamford
Size:

8.182ha

Grid Reference:

500849 307120

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

600 + 8.2 ha combined with STAM01

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

River Welland approximately 650m to the south.

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Not present
Soils: Shallow lime-rich soils over chalk or limestone

Aquifer Status

Bedrock Geology: Principle Aquifer
Superficial Geology: Not designated

Source Protection Zone

97% in SPZ3

Infiltration Potential

Medium due to soils description. Caution required due to the underlying SPZ. Soakaway
tests required on site. The site is elevated but towards the bottom of a hill and so it is
vulnerable to overflows.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.2l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 4410 m attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £130,000 based on 50% increase in hardstanding and pond
SuDS feature
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STAM05
Location

Stamford

Site Reference

STAM05

Site Description

Stamford AFC, Kettering Road

Proposed number of dwellings

Size:

1.504ha

Grid Reference:

502960 306584

Current use:

Football Club

Land Use Type:

Greenfield

105 in two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

River Welland 220m to the north of the site

Underlying Geology & Soils

Bedrock Geology: Limestone and Mudstone
Superficial Geology: Not Present
Soils: For the majority of the site slowly permeable seasonally wet slightly acid but
base-rich loamy and clayey soils, to the north loamy and clayey floodplain soils with
naturally high groundwater.

Aquifer Status

Bedrock Geology: Small part of the site designated a Principal Aquifer
Superficial Geology: Not present

Source Protection Zone

SPZ2

Infiltration Potential

Low based on soils description, and caution required due to the presence of the SPZ.
Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate brownfield run-off rate of 122.7l/s/ha. This significantly
exceeds the IDB limit. However if discharging to sewer, developer must consult with
Anglian Water to determine pipe capacity for receiving flows. Assuming 50% of the site
3
is impermeable approximately 1350m of attenuation would be required to meet the runoff limit during the critical duration 2880 minute winter storm.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £50,000
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STAM08
Location

Stamford

Site Reference

STAM08

Site Description

Off Barnack Road, Stamford
Size:

7.784ha

Grid Reference:

504221 307119

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

7.8ha

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

River Welland runs along the northern boundary.

Underlying Geology & Soils

Bedrock Geology: Limestone and Ooidal Ironstone.
Superficial Geology: Sand and Gravel, Clay, Silt, Sand and Gravel
Soils: Freely draining slightly acid but base-rich soils to the south and loamy and clayey
floodplain soils with naturally high groundwater

Aquifer Status

Bedrock Geology: Principal Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

SPZ1

Infiltration Potential

Low based on soils description, possible presence of high groundwater table, and SPZ
designation.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.3l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 4370m attenuation
required to meet the run-off limit during the critical duration 2880 minute winter storm.
The present calculations have assumed no infiltration and therefore if infiltration is found
to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £130,000 based on 50% increase in hardstanding and pond
SuDS feature
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STAM09
Location

Stamford

Site Reference

STAM09

Site Description

Land to the South of Uffington Road, Stamford

Proposed number of dwellings

Size:

2.933ha

Grid Reference:

504294 307485

Current use:

Scrub land and dirt
track

Land Use Type:

Greenfield

205 in two phases

Proposed development status
Flood Zone

0.26 % in FZ2 and a negligible amount in FZ3 and FZ3b with respect to flooding from
the River Welland

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.
Development within Flood Zone 3 should be avoided if possible. If required, then less
vulnerable or water compatible uses should be located in the highest flood risk areas.
Exception Test will be required if housing development is proposed within Flood Zone 3.

Existing Drainage
Nearest Watercourse

The River Welland borders the south of the site.

Underlying Geology & Soils

Bedrock Geology: Limestone and Ooidal Ironstone
Superficial Geology: Sand and Gravel, Clay, Silt, Sand and Gravel
Soils: Loamy and Clayey floodplain soils with naturally high groundwater

Aquifer Status

Bedrock Geology: Principle Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

SPZ3

Infiltration Potential

Low/Medium based on soils description. Caution required due to the underlying SPZ.
Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.3l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1650m attenuation would
be required to meet the run-off limit during the critical duration 2880 minute winter storm.
The present calculations have assumed no infiltration and therefore if infiltration is found
to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £60,000 based on 50% increase in hardstanding and pond
SuDS feature
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STAM10
Location

Stamford

Site Reference

STAM10

Site Description

Meadow View, Uffington Road, Stamford
Size:

0.4ha

Grid Reference:
Current use:

504227 307543
Car yard (Historical
sewage treatment
activity. Potential
unknown constituents)
Brownfield

Land Use Type:

Proposed number of dwellings

28 in two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA would not be required by the EA as site is less than 1 ha.
However developer should aim to control surface water drainage to Greenfield rates
(see Drainage Requirements section).

Existing Drainage
Nearest Watercourse

River Welland 80m to the south of the site

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Not present
Soils: Loamy and clayey floodplain soils with naturally high groundwater.

Aquifer Status

Bedrock Geology: Principal Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

SPZ3

Infiltration Potential

Low based on historic land use, soils description and SPZ designation.

Drainage Requirement

Conditions expected to generate brownfield run-off rate of 122.3l/s/ha. This significantly
exceeds the IDB limit. However if discharging to sewer, developer must consult with
Anglian Water to determine pipe capacity for receiving flows. Assuming 80% of the site
3
is impermeable approximately 370m of attenuation would be required to meet the runoff limit during the critical duration 2880 minute winter storm.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £12,000
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ADD39
Location

Stamford

Site Reference

ADD39

Site Description

Land r/o Belvoir Close

Proposed number of dwellings

Size:

0.744ha

Grid Reference:

501141 307977

Current use:

Trees and Scrubland

Land Use Type:

Greenfield

52 over two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA would not be required by the EA as site is less than 1 ha. However developer
should aim to control surface water drainage to Greenfield rates (see Drainage
Requirements section).

Existing Drainage
Nearest Watercourse

River Gwash 1.1km to the north west of the site

Underlying Geology & Soils

Bedrock Geology: Limestone and Argillaceous rocks with subordinate sandstone and
limestone.
Superficial Geology: Not present
Soils: Shallow lime-rich soils over chalk or limestone

Aquifer Status

Bedrock Geology: Principal and Secondary B Aquifer present
Superficial Geology: Not present

Source Protection Zone

95.5% in SPZ3

Infiltration Potential

Low/Medium based on soils description and SPZ designation. Soakaway tests required
on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.3l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 410m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £15,000 based on 50% increase in hardstanding and pond
SuDS feature
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ADD42
Location

Stamford

Site Reference

ADD42

Site Description

Land Adjacent to Kettering Road, Stamford

Proposed number of dwellings

Size:

0.869ha

Grid Reference:

503048 306474

Current use:

Agriculture

Land Use Type:

Greenfield

61 in two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA would not be required by the EA as site is less than 1 ha.
However developer should aim to control surface water drainage to Greenfield rates
(see Drainage Requirements section).

Existing Drainage
Nearest Watercourse

River Welland approximately 350 m north of site

Underlying Geology & Soils

Bedrock Geology: Limestone and Mudstone
Superficial Geology: Not present
Soils: Slowly permeable seasonally wet slightly acid but base-rich loamy and clayey
soils to the north west of the site and shallow lime-rich soils over chalk or limestone to
the south east of the site

Aquifer Status

Bedrock Geology: Not present
Superficial Geology: Not present

Source Protection Zone

SPZ2

Infiltration Potential

Low based on soils description. Caution required due to the presence of the SPZ.
Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.3l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 460m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £16,000 based on 50% increase in hardstanding and pond
SuDS feature
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MDEEP14
Location

Market Deeping

Site Reference

MDEEP14

Site Description

East of Northfields Industrial Estate, Market Deeping
Size:

14.109ha

Grid Reference:

514534, 311600

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

Commercial

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage

A flat low lying area which is prone to surface water drainage problems. There are
many field drains crossing the area. The top of the water table is close to the ground
surface and so water often pools here.

Nearest Watercourse

Board’s No 20 drain runs along the northern boundary of the site and No 19 drain runs
along the eastern boundary of the site.

Underlying Geology & Soils

Bedrock Geology: Mudstone and Interbedded Sandstone and Siltstone
Superficial Geology: Sand and gravel
Soils: Freely draining lime rich loamy soils

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

Not present

Infiltration Potential

Low/Medium based on soil description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable up to 7600m of attenuation would be
required to meet the run-off limit during the critical duration 2880 minute winter storm.
The present calculations have assumed no infiltration and therefore if infiltration is found
to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £195,000 based on 50% increase in hardstanding and pond
SuDS feature.
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DEEP02
Location

Deeping St James

Site Reference

DEEP02

Site Description

East of Northfields Industrial Estate, Market Deeping
Size:

5.164ha

Grid Reference:

514687, 310863

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

362 in two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Board’s No 22 drain runs along the northern/western side of the site. The Board’s No 19
drain runs along the eastern boundary of the site.

Underlying Geology & Soils

Bedrock Geology: Mudstone and interbedded sandstone and siltstone
Superficial Geology: Sand and gravel and clay, silt, sand and gravel
Soils: Freely draining slightly acid loamy soils

Aquifer Status

Bedrock Geology: Secondary A
Superficial Geology: Secondary A

Source Protection Zone

Not present

Infiltration Potential

Low/Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 2720m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £85,000 based on 50% increase in hardstanding and pond
SuDS feature
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DEEP07
Location

Deeping St James

Site Reference

DEEP07

Site Description

Land at Spalding Road/Broadgate Lane, Deeping St James

Proposed number of dwellings

Size:

0.620ha

Grid Reference:

515647 310113

Current use:

Farmyard, gravel tracks,
and farm buildings

Land Use Type:

Brownfield

44 in two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA would not be required by the EA as site is less than 1 ha.
However developer should aim to control surface water drainage to Greenfield rates
(see Drainage Requirements section).

Existing Drainage
Nearest Watercourse

Priory Dyke running along eastern boundary and Horsegate sewer runs along the
northern boundary of the site.

Underlying Geology & Soils

Bedrock Geology: Mudstone
Superficial Geology: Sand and Gravel,
Soils: Freely draining lime-rich loamy soils

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

Not present

Infiltration Potential

Low/Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate brownfield run-off rate of 194.75l/s/ha. This significantly
exceeds the IDB limit. This site already has planning permission. The IDB has already
agreed an acceptable flow with the developer to accept flows into the IDB system.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Not applicable
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ADD44
Location

Market Deeping

Site Reference

ADD44

Site Description

Land North of Towngate East, Market Deeping
Size:

16.222ha

Grid Reference:

513524 311087

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

200

Flood Zone

FZ1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage

Existing Drainage
Nearest Watercourse

Drain No. 24 running along the eastern boundary of the site, part of the Welland and
Deeping IDB.

Underlying Geology & Soils

Bedrock Geology: Mudstone and interbedded sandstone and siltstone
Superficial Geology: Sand and gravel
Soils: Freely draining lime-rich loamy soils

Aquifer Status

Bedrock Geology: Secondary A in the south east corner
Superficial Geology: Secondary A

Source Protection Zone

Not present

Infiltration Potential

Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 8745m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £200,000 based on 50% increase in hardstanding and pond
SuDS feature
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ADD38
Location

Market Deeping

Site Reference

ADD38

Site Description

Land and to East of Tesco Superstore, Godsey Lane, Market Deeping
Size:

2.861ha

Grid Reference:

514283 310677

Current use:

Agricultural

Land Use Type:

Greenfield

Proposed number of dwellings

200 in two phases.

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Drain No.22 rising from the south east corner of the site, part of the Welland and
Deeping IDB.

Underlying Geology & Soils

Bedrock Geology: Mudstone
Superficial Geology: Sand and gravel.
Soils: Freely draining lime-rich loamy soils

Aquifer Status

Bedrock Geology: On the Boundary of Secondary A
Superficial Geology: Secondary A

Source Protection Zone

Not present

Infiltration Potential

Low/Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1540m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £60,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR11
Location

Bourne

Site Reference

BOUR11

Site Description

S/E of former hospital, Bourne
Size:

15.891ha

Grid Reference:

510591 318628

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

16ha (BOUR11 and 12 combined)

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Flood Zone

Flood Zone 1

Existing Drainage
Nearest Watercourse

Car Dyke running along the western boundary of the site. Board’s ‘Partition drain’
bisects BOUR11 & 12. Board’s ‘Pasture Drain’ runs along the southern boundary of
BOUR11

Underlying Geology & Soils

Bedrock Geology: Mudstone
Superficial Geology: Sand and Gravel
Soils: Freely draining lime-rich loamy soils

Aquifer Status

Bedrock Geology: Not designated
Superficial Geology: Secondary A Aquifer

Source Protection Zone

100% in SPZ1

Infiltration Potential

Low/ medium based on soils description and SPZ designation. Soakaway tests required
on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 8910m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £200,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR12
Location

Bourne

Site Reference

BOUR12

Site Description

South of Tunnel Bank, Bourne
Size:

20.406ha

Grid Reference:

510623 318922

Current use:

Historical factory’/ sewage
treatment

Land Use Type:

Brownfield

Proposed number of dwellings

16ha (BOUR11 and 12 combined)

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Car Dyke running along the western boundary Board’s ‘Partition drain’ bisects
BOUR11 & 12 Board’s ‘Tunnel Bank Drain’ runs along the northern boundary of
BOUR12

Underlying Geology & Soils

Bedrock Geology: Mudstone
Superficial Geology: Sand, Gravel and Peat
Soils: Freely draining lime-rich loamy soils

Aquifer Status

Bedrock Geology: Not Present
Superficial Geology: Secondary A Aquifer

Source Protection Zone

SPZ2

Infiltration Potential

Low based on historic land use, soils description and SPZ designation.

Drainage Requirement

Conditions expected to generate brownfield run-off rate of 175.46l/s/ha. This significantly
exceeds the IDB limit. However if discharging to sewer, developer must consult with
Anglian Water to determine pipe capacity for receiving flows. Assuming 80% of the site
3
is impermeable approximately 18,320m of attenuation would be required to meet the
run-off limit during the critical duration 2880 minute winter storm.

Potential SuDS

Attenuation ponds
Lined Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £400,000 (large volume of attenuation could be required on
this large site)
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BOUR19
Location

Bourne

Site Reference

BOUR19

Site Description

North of Bourne Eau, east of Car Dyke, Bourne
Size:

3.625ha

Grid Reference:

510771 320068

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

3.6ha

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Bourne Eau flows along the southern boundary of the site, discharging into the River
Glen.

Underlying Geology & Soils

Bedrock Geology: Limestone and Mudstone
Superficial Geology: Sand and Gravel
Soils: Freely draining lime-rich loamy soils.

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

SPZ2

Infiltration Potential

Low/ Medium based on soils description, and SPZ designation. Soakaway tests required
on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 2040m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £70,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR20
Location

Bourne

Site Reference

BOUR20

Site Description

In South Fen area, of the Slipe Bourne

Proposed number of dwellings

Size:

8.18763ha

Grid Reference:

510984 320266

Current use:

Agriculture

Land Use Type:

Greenfield

Commercial

Proposed development status
Flood Zone

Flood Zone 2 and Flood Zone 3

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Nearest Watercourse

Bourne Eau runs along the southern boundary, unnamed tributaries of the Bourne Eau
run along the northern boundary

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Sand and Gravel, and Peat
Soils: Fen peat soils

Aquifer Status

Bedrock Geology: Secondary A
Superficial Geology: Secondary A

Source Protection Zone

0.64% in SPZ1, 65.32% in SPZ2 and 6.94% in SPZ3

Infiltration Potential

Low based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 4910m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £130,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR23
Location

Bourne

Site Reference

BOUR23

Site Description

Land North of Manning Road, Bourne
Size:

4.578ha

Grid Reference:

510330 320398

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

4.6ha (Commercial?)

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Un-named drainage ditch running along the western boundary. Discharges into drainage
ditches under the influence of the Black Sluice IDB.

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Sand and Gravel
Soils: Freely draining lime-rich loamy soils.

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Proportion of the northern boundary a Secondary A aquifer

Source Protection Zone

91.3% in SPZ1, 8.7% in SPZ2

Infiltration Potential

Low based on soils description, and SPZ designation.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 2750m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £85,000 based on 50% increase in hardstanding and pond
SuDS feature

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part Two

BOUR24
Location

Bourne

Site Reference

BOUR24

Site Description

Between Car Dyke and Meadow Drove, Bourne
Size:

2.067ha

Grid Reference:

510492 320521

Current use:

Grassland and
Commercial unit.

Land Use Type:

Brownfield

Proposed number of dwellings

2.1ha

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Un-named drainage ditch rising in north east corner

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Not present
Soils: Freely draining lime-rich loamy soils.

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

92.9% in SPZ2 and 7.1% in SPZ1

Infiltration Potential

Low based on SPZ designation. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate brownfield run-off rate of 179.69l/s/ha. This significantly
exceeds the IDB limit. However if discharging to sewer, developer must consult with
Anglian Water to determine pipe capacity for receiving flows. Assuming 80% of the site
3
is impermeable approximately 1850m of attenuation would be required to meet the runoff limit during the critical duration 2880 minute winter storm.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £65,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR25
Location

Bourne

Site Reference

BOUR25

Site Description

Land West of Meadow Drove

Proposed number of dwellings

Size:

4.085ha

Grid Reference:

510704 320680

Current use:

Agriculture

Land Use Type:

Greenfield

4.1ha

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Un-named drainage ditch running along the southern boundary

Underlying Geology & Soils

Bedrock Geology: Limestone and Mudstone
Superficial Geology: Sand and Gravel
Soils: Freely draining lime-rich loamy soils.

Aquifer Status

Bedrock Geology: Southern boundary designated as Secondary A Aquifer
Superficial Geology: Secondary A Aquifer

Source Protection Zone

99.7% SPZ3, 0.3% SPZ2

Infiltration Potential

Low/ Medium based SPZ designation. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 5l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 2460m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £80,000 based on 50% increase in hardstanding and pond
SuDS feature
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BOUR32
Location

Bourne

Site Reference

BOUR32

Site Description

Land South of West Road - Part of Elsea Park

Proposed number of dwellings

Size:

6.925ha

Grid Reference:

508470 319733

Current use:

Agriculture

Land Use Type:

Greenfield

6.9ha

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage

Potentially agricultural under drainage.

Nearest Watercourse

Unnamed tributary of East Glen River 950 to the west

Underlying Geology & Soils

Bedrock Geology: Interbedded Sandstone and Siltstone
Superficial Geology: Not present
Soils: Loamy soils with naturally high groundwater

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Not designated

Source Protection Zone

SPZ1

Infiltration Potential

Low based on soil description and SPZ designation

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.2 l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 4240m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £125,000 based on 50% increase in hardstanding and pond
SuDS feature

© AMEC Environment & Infrastructure UK Limited
November 2011
Doc Reg No. R099i6

Final – Part Two

HARL06
Location

Harlaxton

Site Reference

HARL06

Site Description

Adjacent to doctors surgery, Swinehill, Harlaxton
Size:

3.080ha

Grid Reference: 488651 332258
Current use:

Agriculture

Land Use Type: Greenfield

Proposed number of dwellings

215 in two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse
Underlying Geology & Soils

Bedrock Geology: Mudstone
Superficial Geology: Not Present
Soils: Slowly permeable seasonally wet acid but base rich loamy and clayey soils to the
south and freely draining slightly acid but base-rich soils to the north.

Aquifer Status

Bedrock Geology: On the boundary of Secondary A aquifer
Superficial Geology: Not designated

Source Protection Zone

Not designated

Infiltration Potential

Low/Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.3l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1830m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Lined Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £65,000 based on 50% increase in hardstanding and pond
SuDS feature
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GGON08
Location

Great Gonerby

Site Reference

GGON08

Site Description

Land East of Eastthorpe Road, Great Gonerby

Size:

1.840ha

Grid Reference:

490174 338555

Current use:

Scrubland

Land Use Type:

Greenfield

Proposed number of dwellings

129 in two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Un-named drain 90m to the south of the site. Draining into an un-named Upper Witham
drain before discharging into the River Witham

Underlying Geology & Soils

Bedrock Geology: Ferruginous sandstone and ironstone and interbedded siltstone and
mudstone.
Superficial Geology: Not present
Soils: On the boundary of freely draining slightly acid but base-rich soils and Slowly
permeable seasonally wet acid but base rich loamy and clayey soils.

Aquifer Status

Bedrock Geology: Secondary A and Secondary (undifferentiated)
Superficial Geology: Not present

Source Protection Zone

Not present

Infiltration Potential

Low/Medium based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 12.9l/s/h. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1020m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £35,000 based on 50% increase in hardstanding and pond
SuDS feature
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ADD8
Location

Barrowby

Site Reference

ADD8

Site Description

land west of Chilvers Close & The Drift, Barrowby
Size:

0.521ha

Grid Reference:

488125 335400

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

37 in two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA would not be required by the EA as site is less than 1 ha.
However developer should aim to control surface water drainage to Greenfield rates
(see Drainage Requirements section).

Existing Drainage
Nearest Watercourse

Un-named drain 1km to the east.
Site may require infrastructure if cannot discharge to drains/ground

Underlying Geology & Soils

Bedrock Geology: Ferruginous sandstone and ironstone
Superficial Geology: Not present
Soils: Freely draining slightly acid but base-rich soils

Aquifer Status

Bedrock Geology: Secondary A Aquifer
Superficial Geology: Not present

Source Protection Zone

Not present

Infiltration Potential

Medium/High, based on soils description. Soakaway tests required on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 13.2l/s/ha. This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 290m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £10,000 based on 50% increase in hardstanding and pond
SuDS feature
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COL4a
Location

Colsterworth

Site Reference

COL4a

Site Description

Site off Bridge End Road, Colsterworth
Size:

1.860ha

Grid Reference:

493137 324376

Current use:

Agriculture/ Scrubland
(Historic – sand
quarrying

Land Use Type:

Greenfield

Proposed number of dwellings

130 in two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

Un-named drainage ditch running along the northern boundary of the site that
discharges into the River Witham

Underlying Geology & Soils

Bedrock Geology: Limestone, Mudstone and Ooidal Ironstone
Superficial Geology: Diamicton
Soils: Shallow lime-rich soils over chalk and limestone to the south and slowly
permeable seasonally wet slightly acid but base-rich loamy and clayey soils

Aquifer Status

Bedrock Geology: Principal Aquifer
Superficial Geology: Not Present

Source Protection Zone

SPZ3

Infiltration Potential

Low based on soils description, and SPZ designation

Drainage Requirement

Conditions expected to generate greenfield run-off of 14.1l/s/ha This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1160m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £40,000 based on 50% increase in hardstanding and pond
SuDS feature
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ADD15a
Location

Corby Glen

Site Reference

ADD15a

Site Description

land between Bourne Road & Swinstead Road
Size:

1.028ha

Grid Reference:

500271 324425

Current use:

Agriculture

Land Use Type:

Greenfield

Proposed number of dwellings

72 over two phases

Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

West Glen River located 400m to the west

Underlying Geology & Soils

Bedrock Geology: Limestone
Superficial Geology: Not present
Soils: Shallow lime-rich soils over chalk or limestone

Aquifer Status

Bedrock Geology: Principal Aquifer
Superficial Geology: Not present

Source Protection Zone

SPZ2

Infiltration Potential

Low/ medium based on soils description, and SPZ designation. Soakaway tests required
on site.

Drainage Requirement

Conditions expected to generate greenfield run-off of 1.2l/s/ha. This is within the IDB
3
limit. Assuming 50% of the site is impermeable approximately 1540m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £55,000 based on 50% increase in hardstanding and pond
SuDS feature
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LB02a
Location

Long Bennington

Site Reference

LB02a

Site Description

Land at Main Road
Size:

1.227ha

Grid Reference:

483447 345475

Current use:

Agriculture/
Scrubland
Greenfield

Land Use Type:

Proposed number of dwellings

86 in two phases

Proposed development status
Flood Zone

Flood Zone 1

FRA Requirements

FRA required as site is greater than 1 ha to consider surface water drainage.

Existing Drainage
Nearest Watercourse

The River Witham is located approximately 170m to the east

Underlying Geology & Soils

Bedrock Geology: Limestone, interbedded limestone and mudstone
Superficial Geology: Not present
Soils: Slightly acid loamy and clayey soils with impeded drainage, to the east loamy and
clayey floodplain soils with naturally high groundwater

Aquifer Status

Bedrock Geology: Secondary A and Secondary B Aquifer present
Superficial Geology: Not present

Source Protection Zone

Not present

Infiltration Potential

Low based on soils description

Drainage Requirement

Conditions expected to generate greenfield run-off of 13.5l/s/ha This exceeds the IDB
3
limit. Assuming 50% of the site is impermeable approximately 660m of attenuation
would be required to meet the run-off limit during the critical duration 2880 minute winter
storm. The present calculations have assumed no infiltration and therefore if infiltration
is found to be suitable, the attenuation volumes will be reduced.

Potential SuDS

Swales
Attenuation ponds
Filter drains
Green roofs
Rainwater harvesting

Indicative costs

Construction costs approx £25,000 based on 50% increase in hardstanding and pond
SuDS feature
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Appendix F
Commercial Sites Affected by SPZs
The assessment has shown that 32 commercial sites are located within SPZs. This needs to be taken into account
within development plans to ensure that groundwaters are protected from potential contamination from activity on
the surface.
Table F.2

Committed Commercial Sites Located in SPZs

Committed Site

SPZ

Implication on Site Drainage Requirements

S04/1222

1

S06/1256

1

No objection to runoff from roofs. Infiltration of water into the ground from other sources e.g.
public/amenity facilities, large car parks, lorry parks, garage forecourts, major roads,
industrial sites is not acceptable.

S06/1632

1

Any surface water from these sources must be attenuated and treated if necessary.

S07/1526

1

S08/0517

1

S08/1012

1

S08/1219

1

S08/1177

1

S08/1360

1

S10/0776

1

S10/1541

1

S09/1245

1 and 2

S09/2773

1 and 2

S08/0448

3 (small section
in zone 1)
2

No objection to runoff from roofs. Infiltration of water into the ground from public/amenity
facilities is acceptable. However, water from large car parks must be intercepted to prevent
oil and other substances permeating into groundwater. There is a presumption against lorry
parks and petrol stations/garage forecourts due to the higher risk of contamination into
groundwater. There is a presumption against discharge into the ground from major roads or
industrial units.

S06/1151

3

S07/0820

3

S07/1127

3

S07/1546

3

No objection to runoff from roofs. Infiltration of water into the ground from public/amenity
facilities is acceptable. Discharge from large car parks, lorry parks, or petrol stations / garage
forecourts is acceptable on condition that an interceptor is embedded to protect against
contamination. Discharge from major roads and industrial units is acceptable on the
condition that the results of an investigation are favourable and that adequate precautions are
taken to protect groundwater from contamination.

S08/0283

3

S08/0820

3

S08/0848

3

S08/0914

3

S07/1312
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Committed Site

SPZ

S09/0431

3

S09/1242

3

S09/1808

3

S09/2662

3

S10/0401

3

S10/0701

3

S10/1734

3
-

Large car parks/lorry parks/garage forecourts (and also major roads on unproductive strata)
would still need to include water quality protection measures, including mitigation of
hydrocarbon discharge. The Environment Agency would expect site investigations to be
conducted to assess the impact that any SuDS associated with major roads and industrial
sites would have on water quality. This would determine the type of SUDS proposed and
mitigation needed.

-

No constraint

S09/1601
S09/1601

Implication on Site Drainage Requirements
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Appendix G
Water Quality Modelling
Additional Dry Weather Flows Generated by Growth
The River Quality Planning (RQP) modelling tool was used to model the existing water quality parameters at the
wastewater treatment works in the study area. The additional DWF expected from the potential development sites
was then added to the existing measured DWF provided by Anglian Water and input to the model to examine the
impact.
Anglian Water has calculated an average of 0.304m3/day wastewater flow per household and 204m3/day for a 50ha
employment site (approximately 4.08m3/d per ha).
The Environment Agency provided spot sample discharge water quality data for the period 2008 – 2011 for BOD,
ammonia and phosphate 6 for use in the RQP Tool. AMEC calculated an average and standard deviation for each
WwTW to input into the RQP Tool. The Environment Agency also provided upstream water quality data for
Deeping, Marston, Long Bennington and Little Bytham WwTWs. No upstream data was provided for the
remaining WwTWs, and the Environment Agency provided mid class water quality statistics for WFD good status,
to be used for these WwTWs. AMEC calculated an average and standard deviation for each of these monitoring
points, for each determinand, to use in the RQP Tool.
WFD targets were provided by the Environment Agency for use in the model to allow comparison of modelled
downstream impacts of growth on water quality and to provide indicative WwTW effluent discharge values
required to meet the targets. Two targets were provided:
• WFD Good status target – required targets to be achieved as part of the WFD;
• WFD “no deterioration” target - required target where an element is already achieving good status.

Model Results
For the two growth scenarios the RQP Tool was run, using the WFD target information provided to estimate the
potential effluent discharge that would be required at each WwTW to ensure the relevant WFD target is met just
downstream of the discharge. The model results for WwTW affected by the preferred sites are included in the
main report. The following results are for the remaining WwTW affected by the potential development sites which
have not been short listed in the DPD list of recommended allocations.

6

Includes orthophosphate – phosphates produced by natural processes.
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Caythorpe WwTW (Honington Beck flows into the R.
Witham)

Mean Flow
(Ml/d)

Q95 Flow (Ml/d)

1.6

Flow upstream of the WwTW:

0.0

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

No deterioration target:

-

-

-

Modelled quality directly downstream of discharge (existing):

13.73

3.32

5.22

Modelled water quality directly downstream of discharge including
Impact of maximum growth (S2: 430 homes):

13.73

3.32

5.24

Modelled water quality directly downstream of discharge including
Impact of preferred growth

No preferred sites in this catchment

Quality of existing effluent (modelled):

9.36

1.76

6.02

Effluent levels required for watercourse downstream to meet Good
status target (modelled Scenario 2):

5.43

0.66

0.12

Horbling WwTW (Ouse Mere Lode)

Mean Flow
(Ml/d)

Q95 Flow (Ml/d)

Flow upstream of the WwTW:

11.1

zero

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

No deterioration target:

-

-

-

Modelled quality directly downstream of discharge (existing):

12.00

1.04

4.66

Modelled water quality directly downstream of discharge including
Impact of maximum growth (S2: 490 homes):

12.00

1.04

4.66

Modelled water quality directly downstream of discharge including
Impact of preferred growth (546 homes and 19.1 employment land)

No preferred sites in this catchment

Quality of existing effluent (modelled):

7.17

0.55

5.28

Effluent levels required for watercourse downstream to meet Good
status target (modelled Scenario 2):

5.36

0.32

0.12
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Ancaster WwTW

Mean Flow
(Ml/d)

Q95 Flow (Ml/d)

Flow upstream of the WwTW:

1.48

0.0

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

5.00

0.60

0.12

No deterioration target:

4.00

0.30

0.05

Modelled quality directly downstream of discharge (existing):

19.92

4.38

6.65

Modelled water quality directly downstream of discharge including
Impact of maximum growth (S2: 30 homes):

19.92

4.39

6.66

Modelled water quality directly downstream of discharge including
Impact of preferred growth

No preferred sites in this catchment

Quality of existing effluent (modelled):

12.53

2.47

7.40

Effluent levels required for watercourse downstream to meet Good
status target (modelled Scenario 2):

2.42

0.15

0.04

South Witham WwTW

Mean Flow
(Ml/d)

Q95 Flow (Ml/d)

Flow upstream of the WwTW:

8.25

0.0

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

4.00

0.60

0.12

No deterioration target:

4.00

0.30

-

Modelled quality directly downstream of discharge (existing):

24.45

7.98

4.99

Modelled water quality directly downstream of discharge including
Impact of maximum growth (S2: 30 homes):

24.46

7.98

5.00

Modelled water quality directly downstream of discharge including
Impact of preferred growth

No preferred sites in this catchment

Quality of existing effluent (modelled):

12.37

3.95

5.68

Effluent levels required for watercourse downstream to meet Good
status target (modelled Scenario 2):

-

-

0.12

Effluent levels required for watercourse downstream to meet No
Deterioration status target (modelled Scenario 2):

1.86

0.12

-
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Little Bytham

Mean Flow
(Ml/d)

Q95 Flow (Ml/d)

Flow upstream of the WwTW:

12.3

3.2

BOD (90%ile)

Ammonia (90%ile)

Phosphate (Mean)

WFD good status target:

4.00

0.60

0.12

No deterioration target:

3.00

0.30

-

Modelled quality directly downstream of discharge (existing):

4.52

0.13

0.25

Modelled water quality directly downstream of discharge including
Impact of maximum growth (S2: 430 homes):

4.52

0.14

0.26

Modelled water quality directly downstream of discharge including
Impact of preferred growth

No preferred sites in this catchment

Quality of existing effluent (modelled):

7.27

0.54

2.03

Effluent levels required for watercourse downstream to meet Good
status target (modelled Scenario 2):

-

-

0.43

Effluent levels required for watercourse downstream to meet No
Deterioration status target (modelled Scenario 2):

Target not
achievable
without
improving WQ
upstream of
discharge

3.19
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Appendix H
Environment Agency Developer Checklist
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For the latest updates visit www.environment-agency.gov.uk/developers

Environmental checklist
This checklist compiles all of the guidance and
expectations described in each of the chapters in
The Environmental Issues
Use this checklist to make sure you
have fulfilled your obligations and
considered advice on making your
development better for the

Visit our website to download
more copies of this checklist:
www.environmentagency.gov.uk/developers
For more information visit the
corresponding chapters in
The Environmental Issues

environment. You can use it for your
discussions with the local
Environment Agency office.

Development:
Location:
Date:
Main Environment Agency contact:
General notes:

Recommended actions

Notes

Managing the risk of flooding
• Establish if your development is at risk of tidal or river flooding. Check the flood maps on our
website, and any strategic flood risk assessment.
• Make sure the location of your development meets the Sequential Test (PPS25). Only where there is
no other choice, it must meet the Exception Test.
• Maintain an effective flood defence on-site at all times. Install temporary flood defences where
necessary. You must obtain our consent to do this.
• Keep flood flow routes and the byelaw margin clear at all times.
• Make sure your flood risk assessment assesses all possible sources of flooding. To eliminate or
reduce the flood risk, it must propose mitigation measures as required.
• Speak to us for advice on flood risk and to ensure you understand our flood risk management
requirements. Local byelaws may vary.
• Contact your planning authority to confirm whether a flood risk assessment is required. If so, find
out what conditions apply and if they have any guidance or other information to help you target
your flood risk assessment more effectively (for example, through a strategic flood risk
assessment).
• Choose your site and design the layout so it is compatible with the flood risk. You must avoid
causing flooding elsewhere.
• Assess and manage the risk from all possible sources of flooding. The risks may be from
groundwater, river or coastal flooding (e.g. overtopping or breach of flood defences), surface water,
overland flow, breached reservoirs or sewer flooding.
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Recommended actions

Managing the risk of flooding continued
• Speak with the local Environment Agency office to make sure you understand our flood risk
management requirements. You should:
– always check with the local office as different byelaws apply (they are contained in our
publication Living on the edge);
– assess the condition of any flood defences;
– make sure there is no encroachment in front of tidal defences;
– consider the opportunity to retreat riverside flood defences;
– compensate for any loss of flood storage volumes in the flood plain.
• Design your development so that it is safe for people to occupy, access and leave the site during a
flood.
• Where development is acceptable, build-in flood resilience and resistance.
This will reduce damage to your development should flooding occur, and make it more insurable.
• Obtain all necessary consents to manage the risk of flooding before starting work. If work is carried
out without our consent, we can inspect your site and require you to put things right. We could even
reclaim the cost from you for removing or altering your work.
• Always leave adequate space for maintenance and renewal if you upgrade or build new flood
defences. Consider setting them back from the riverside.

Managing surface water
• Before you plan your site, consider how you can manage the rate of surface water run-off so that it is
similar to the conditions before the development. Also consider the effect this run-off will have on
any receiving watercourse.
• Discuss with the local planning authority their policy and requirements for surface water drainage.
• Speak to us about the surface water drainage proposals for your site. We can tell you what consents
you will need, which types of SUDS are unsuitable and whether you will have to take special
precautions to prevent pollution or reduce infiltration.
• Where infiltration techniques are not possible, or where space is limited, you can still use features
such as green roofs to reduce the rate or total amount of run-off.
• Use CIRIA guidance to inform your choice of SUDS design for the development.
• Obtain outline acceptance of your scheme from the local planning authority and us.
• Demonstrate in your flood risk assessment that you will deal with surface water by installing the
best combination of SUDS techniques for your site.
• You must obtain any Environment Agency flood risk management consent or authorisations before
starting work (see 3.1).
• Whilst constructing your site, protect adjoining areas from flooding.
• You will need to consider your timetable for construction. Where permeable surfaces are installed,
you need to ensure they are not blocked with silt from site activities.
• Ensure you have an adequate management and maintenance system in place.

3.2
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Recommended actions

Notes

Using water wisely
• Talk to the local planning authority and relevant water company to ensure they can provide the
water supply infrastructure and enough water for the lifetime of your development.
• Contact the local Environment Agency office for advice on our consents. You must obtain all
necessary consents before you start work on the site.
• Design your development to at least meet the minimum level of the Code for Sustainable Homes.
• Consider water and energy-efficient appliances and fittings in your development such as ‘A-rated’
washing machines and low or dual-flush toilets. In London the Mayor has set a minimum water
efficiency standard for all new developments of 110 litres, per head, per day.
• If your development is large, consider leak-detection, rainwater-harvesting or even rainwater re-use
systems. However you must understand their management and maintenance requirements.
• Provide water butts and use drought-resistant landscaping to keep your development looking good.

Wildlife and green space
• Before you design your proposal, talk to us and other environmental organisations about your
obligations. Find out which consents you will need and what information you will need to provide.
We can provide advice and guidance on enhancement opportunities.
• Carry out an environmental assessment that is proportional to the size and nature of your
development. This should identify the opportunities for improving wildlife and both highlight and
avoid any potential ecological impacts.
• Avoid impacts on protected or priority species or sites.
• Protect biodiversity and create, manage and enhance wildlife habitats.
• Draw-up an ecological master plan to capitalise on opportunities to create, manage and enhance
wildlife habitats within and affected by your development. Use the guiding ecological principles
from Planning Policy Statement 9, the environmental assessment and local biodiversity action
plans.
• Design multifunctional green spaces that provide a range of environmental and social benefits.
Make them part of a linked local network to help ensure their longer-term maintenance.
• Establish any mitigation and compensation measures before the impacts take place.
• Time your operations so they avoid sensitive periods, such as bird breeding or fish spawning
seasons.
• Provide and protect buffer zones if you are working close to watercourses or sensitive sites. Control
invasive species such as Japanese knotweed.
• Encourage public awareness and community participation.
• For large sites, have a plan for the continued maintenance of any newly created or enhanced areas.
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Recommended actions

Preventing pollution
• You must avoid anything during the development process that pollutes the environment. Consider
this as part of your environmental assessment.
• Talk to the local planning authority and sewerage company to ensure:
– there is sufficient sewage treatment capacity for the lifetime of your development;
– there are arrangements for sewage discharges to foul sewer;
– what consents you will need.
• Talk to the local planning authority and sewerage company to ensure there is a sufficient treatment
capacity for the lifetime of your development.
• Investigate the past use of the site to make sure operations will not disturb any land affected by
contamination. If the site includes contamination, consult the local authority and the local
Environment Agency office.
• Talk to the local Environment Agency office as early as possible to discuss our consent
requirements. You must obtain all required consents before starting work.
• Find out from us whether your site is within a Groundwater Protection Zone and any special
precautions you must take.
• Avoid pollution and prosecution by following our Pollution Prevention Guidelines.
• Follow good environmental site practice. Examples of this are set out by CIRIA.
• Make sure your managers are committed and employees are suitably trained. They should all
understand why preventing pollution is important.
• Take care to avoid contaminating groundwater by being aware of what makes it vulnerable.
• Identify and mark underground services.
• During construction, regularly inspect and maintain drainage features and discharges. Make sure
permeable surfaces are protected from silt.
• Consider the effects of foundations on contaminated land and groundwater flow.
• Obtain our permission to use herbicides or pesticides in or near water. However first of all you
should consider alternative or mechanical methods.
• Keep your site secure from vandalism – you will be responsible for any pollution caused.

Managing waste
• At a minimum, make sure you comply with your duty of care obligations. Set strict contractual
obligations on all subcontractors to make sure none of the waste produced from your operations is
disposed of illegally.
• Make sure you understand your legal obligations. You may want to take the advice of lawyers or
consultants.
• Speak to the local Environment Agency office about your waste management obligations.
Understand which permissions you will need from us and demonstrate your compliance with the
regulations across the life of the project.
• Draw-up and follow a site waste management plan for each major project. For smaller projects make
sure you have assessed the likely types and amounts of waste.
• Minimise and segregate hazardous waste.
• Understand the environmental and financial value of your soils on site and protect them.
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Recommended actions

Notes

Managing waste continued
• Re-use and recycle construction and demolition waste wherever possible.
• Talk to the local planning authority about the method and systems they use for sorting and
collecting recycled waste.
• Provide your buildings with storage space for segregating and recycling waste. Subcontractors
should also use these facilities – write this into their contracts.
• Follow the Waste Hierarchy: reduce, re-use, recycle, recover, dispose.
Use materials that can be re-used at the end of their life and which have minimal impact on the
environment.
• Keep your site secure and don’t be a victim of crime. Construction companies often suffer from
illegal fly-tipping and you will be responsible for its clean-up and any pollution caused.

Land affected by contamination
• Make sure you understand your legal obligations when remediating land affected by contamination.
You may want to take the advice of lawyers or consultants.
• Speak to the local authority’s contaminated land team and the local Environment Agency office to
make sure you have correctly understood your obligations and the permissions you will need.
• Make sure you do not pollute the environment or harm human health. Follow best practice and
conform to the regulations.
• Follow the risk assessment framework outlined in Guidelines for environmental risk assessment
and management.
• Follow the Model procedures for the management of land contamination (CLR11).
• Understand the implications of Part 2A of the Environmental Protection Act 1990 (the Contaminated
Land regime). Take into account advice contained in PPS23: Planning and pollution control.
• Investigate the previous use of the site. Assess the risks from contamination through at least a
proper desk study and conceptual site model.
• Where contamination is likely, you will need to carry out a further risk assessment including on-site
investigations – involving soil and water sampling.
• Monitor and audit the site during construction. All work must continue to meet your plans and risk
assessment, and must comply with the regulations.
• Agree the final shut down of any systems, such as the pumping and treatment of groundwater, with
the local authority and us.
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Recommended actions

Sustainable construction
• Carry out an environmental and sustainability assessment at an early stage to help you to consider
the environmental impacts and solutions in a holistic way.
• Consider water and energy-efficient appliances and fittings in your development such as ‘A-rated’
washing machines and low or dual-flush toilets. In London the Mayor has set a minimum water
efficiency standard for all new developments of 110 litres, per head, per day.
• Consider incorporating green roofs into your development to reduce surface water run-off.
• Talk to the local planning authority to find out if they have supplementary planning guidance or
standards on sustainable construction.
• Speak to the local authority to find out about kerbside recycling. Design buildings with space for
sorting and storing waste to make recycling easier.
• Think about the way energy could be generated on-site, the supply you will need from the
neighbouring areas and any infrastructure you will need.
• If you will be using the ground as a source of heating or cooling, you must address the risks of
groundwater pollution.
• Consider how climate change will affect your development by using the Three Regions Climate
Change Partnership checklist.
• Design buildings to be adaptable to different future uses.
• Talk to the utility companies to make sure their infrastructures are resilient to climate change. For
example, gas mains and electricity cables in flood risk areas will require better protection.
• Use all of your materials wisely and consider the impact they will have at the end of their life.
• Carry out a supply chain assessment to reduce the impacts from your material suppliers in a
structured way.
• Retrofit existing buildings to re-use resources and minimise disruption. The scope for this needs to
be considered at an early stage when opportunities come up for development. It should be decided
at the start of your project life-cycle.

Recreation, society and health
• Recognise the full social implications of your development on the local community.
• Talk to the local planning authority about their open space requirements and their green travel
plans.
• Make sure there is viable public transport and pedestrian and cycle access to the site. Provide safe
routes through your development. Public transport, shops and community facilities like schools
should be within walking distance.
• Provide multifunctional green or other open spaces for communities to enjoy. Make sure they are
managed in the long-term.
• Integrate recreational and health aspects into your landscape and ecology strategies.
• Any development that could have an adverse effect on air quality should receive a full assessment
and a health impact assessment.
• We encourage providing appropriate access to rivers within development. You will need our consent
for any development affecting towpaths, river banks, landing stages, bridges or other structures in
rivers.
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