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Executive Summary

Key Points

This is our 2015 Water Resource Management Plan (WRMP). It shows how we are
going to maintain the balance between supply and demand over the next 25 years, as
well as deal with the longer term challenge of population increase, climate change and
growing environmental needs.

We supply water to approximately 2 million households in East Anglia, the adjacent
areas of the South East, Midlands, Yorkshire, Humberside and to households in
Hartlepool. Rainfall in most of our supply area is significantly less than the national
average. We are classed as an area of severe water stress and have many wetland
and conservation sites of national and international importance. Safeguarding these
vital assets and maintaining supplies to customers are the two objectives of this plan.

Over the next 25 years, our supply-demand balance is at risk from growth, climate
change and the reductions in deployable output that we will make to restore abstraction
to sustainable levels. In the worst case combination, the impact could approach 567Ml/d,
equivalent to approximately 50% of the water we put into supply in 2012/13. We also
have to manage risks from drought, deteriorating raw water quality and the impact of
cold, dry weather on our distribution system and customer supply pipes.

Although customers recognise these challenges, they have told us that they do not
expect any severe restrictions on supplies and that they are willing to pay to avoid
these. They think that we should be planning ahead, taking action now to build resilience
and prevent problems for the future. Reducing leakage and using water more efficiently
are things that customers expect us to do to maintain the future balance between supply
and demand.

In response, we have developed a flexible and adaptive plan that commits us to reducing
leakage and consumption by at least 139Ml/d. It also increases the volume of water
we trade and transfers resources from areas of surplus to areas of deficit. The demand
management measures that we will deliver are cost-beneficial, while our supply-side
schemes are the most cost-effective of a large number of alternative options. In AMP6,
we will deliver a Habitats Regulations compliant scheme to restore the River Wensum
to a favourable hydro-ecological condition.

Ultimately, these measures may not be enough to meet our long-term future
supply-demand needs. To prepare for this possibility we are promoting the Water
Resource East Anglia (WREA) project. This innovative water resource planning initiative
will be completed in AMP6 and follows fromwork with the National Drought Management
Group and projects completed with the Cambridge Institute for Sustainability Leadership

Through the WREA project, we will work in partnership with the Environment Agency,
Natural England and others to increase the resilience of our region to the effects of
drought, climate change and growth. From AMP7 onwards, this could include delivering
schemes for winter storage reservoirs, aquifer storage and recovery, water reuse and
strategic raw water or treated water transfers. Together with our commitment to manage
demand and increase water trading, this approach delivers a sustainable and affordable
balance between the future needs of customers and the environment.
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Background, technical approach, objective and scope

This is our 2015 WRMP. It covers the period from 2015 to 2040 and shows how we are
going to maintain the balance between water supplies and demand. It also shows how we
are going to meet the longer term challenge of population increase, climate change and
growing environmental need.

In preparing this plan, we have been guided by the policy objectives of Government. In the
face of population increase, climate change and the need to reduce abstraction to more
sustainable levels, the Government aims to support growth and protect the environment.
The plan we have produced is consistent with these objectives. By implementing it, we will
deliver a sustainable and affordable system of supply which meets the current and future
needs of our customers and the environment.

The Environment Agency (EA), Ofwat, Defra and the Welsh Government publish technical
guidance to assist in the preparation of Water Resource Management Plans. The
requirements of this include:

Take a long-term perspective, beyond the 25 year planning horizon, to help make supply
systems resilient to future uncertainties
Take better account of the value of water, reflecting its scarcity as well as the
environmental and social costs of abstraction and use
Consider all options for maintaining the supply-demand balance, including water trading
and supplies from third parties
Significantly reduce the demand for water by managing leakage and providing services
to customers that help them to use water more efficiently, and
Ensure that customer views are taken into account on levels of service and costs.

We have used the following approach to meet these objectives:

1. For our principal supply-demand needs, we have applied established cost-benefit and
cost-effectivesness water resource planning methods. These are based on a single
deterministic forecast of the future balance between supply and demand. In this,
uncertainties are taken into account through the use of target headroom allowances,
and

2. To better manage our long-term risk, we are promoting a strategic water resource
planning project with other companies in the region and the EA – the AMP6 Water
Resources East Anglia (WREA) project. This is based on an emerging approach to
water resource planning, robust decision making (RDM), in which the effects of
uncertainty are taken into account by assessing how well our plans perform in a variety
of plausible future scenarios.

Our AMP6 WREA RDM project builds on collaborative planning work that we have led as
part of our response to the recent drought. This includes:

Early engagement with the EA on the need for a more flexible and adaptive approach
to water resource planning. In this, the need for 50-year planning horizons and for
improvements to the way we manage uncertainty and risk were recognised. For many
of the challenges we face, the current planning methods underperform in these areas
The National Drought Management Group (NDMG): organised to develop contingency
plans for mitigating the worst impacts of the recent drought, this comprised
representatives from water companies, industry regulators and other third parties. A

3



key recommendation from the NDMG, contained in the EA’s review of the drought and
water resource prospects report, was to progress appropriate levels of resilience through
the existing water resource and drought planning processes, and
Two drought workshops, one of which was sponsored by Anglian Water. At these, a
consensus emerged on the need for developing an approach to water resource planning
in which the need for resilience could be recognised. This would see investment need
extend from simple level of service considerations to measures which will protect our
economy and the environment from the worst effects of drought, climate change and
population increase.

Defra’s strategic policy statement to Ofwat (March, 2013) reinforces the value of this type
of work, stating that Defra expects Ofwat to incentivise companies to think and act long-term,
reflecting the broader context of supply challenges through to 2050.

Key to all of these initiatives is the need to improve the way that we manage uncertainty and
risk. In respect of the approach we have used:

The existing methods perform well in circumstances where uncertainty and risk are well
characterised and where there is a broad consensus on the most cost-effective strategy
for maintaining levels of service. This is consistent with the short to medium term
elements of our plan, and
TheWREARDM type methodologies perform better where long-term uncertainties and
risk are significant, where the scale of investment needed to manage the risk is large
and where multiple stakeholders have different views about successful outcomes. This
is consistent with our need to take a longer term view and to consider the broader
context for water resource planning.

Outputs from our WREA RDM project will enable decision makers and stakeholders to make
well-informed trade-offs between different economic, social and environmental objectives.
For situations characterised by significant uncertainty and risk, such as the timing and scale
of climate change impacts, this typically leads to plans which:

Perform robustly
Are flexible and adaptive
Minimise regret from stranded assets, under-utilised assets or from the late delivery of
assets, and
Are better aligned with the outcomes that customers and others desire.

We will use the AMP6 WREA RDM project to evaluate the need for investment in strategic
water resource schemes such as winter storage reservoirs, aquifer storage and recovery,
water reuse and desalination. We will also use it to increase connectivity and determine
appropriate long-term targets for leakage and consumption. Through related projects, models
for trading the resources which are created will be developed. Overall, our objective is to
develop a flexible and adaptive water resource management system in our region, in which
the needs of customers and the environment are balanced in a sustainable and affordable
way.

This plan is a summary technical document. It presents material which is intended to:

Show how we have complied with the technical requirements of our regulators in
preparing the plan

Executive Summary4
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Show how customer views and feedback have influenced the development of the plan,
and
Inform use of the planning tables which accompany this plan

For interested customers and other non-technical stakeholders we have produced a
non-technical summary that is available on our website. For planning professionals, the EA,
Ofwat and Defra detailed technical reports are also available.

Scale of our future challenge

Through a combination of high population density and relatively low rainfall, the Anglian
region is already classed as being in severe water stress. Over the next 25 years, we face
additional challenges from growth in demand and target headroom requirements, climate
change and the reductions in deployable output that we will make to restore abstraction to
sustainable levels. The impact of these on our supply-demand balance is shown in the figure
below. Under dry year annual average conditions and without investment to maintain the
supply-demand balance, we forecast that the following resource zones (RZs) will be in deficit
by 2039-40:

Ruthamford South (including Milton Keynes, Bedford and Huntingdon)
Hunstanton
Fenland (Kings Lynn and Wisbech)
Norwich and the Broads (Norwich)
Cheveley
Ely
West Suffolk (Bury St Edmunds)
East Suffolk (Ipswich)
South Essex (Colchester), and
Central Essex (Halstead).

Under critical period (peak) conditions, the deficits are restricted to our Norwich and the
Broads RZ, Cheveley RZ and Ruthamford South RZ. Specific issues include:

Increase in population. Over the forecast period, the population may increase by as
much as 1,000,000. Even if highly water efficient rates of per capita consumption (PCC)
are achieved, growth of this magnitude will be equivalent to an extra 80Ml/d of demand.
Including target headroom requirements and other changes, our overall demand is
forecast to increase by 144Ml/d
Sustainability reductions. Where it is shown that our abstractions have an adverse
impact on the environment, we are required to reduce this to more sustainable levels.
This may include relocating our source works. For this round of planning, the EA has
specified a series of sustainability reductions which in total are equivalent to 110Ml/d,
and
Climate change. Including target headroom requirements and effects on demand, mean
estimates of the impact of climate change are of the order of 50Ml/d. Sources which
rely on abstraction from rivers are primarily affected.

Although subject to significant uncertainty, we are potentially at risk from a further 71Ml/d of
currently unknown sustainability reductions and a worst case climate change impact of
154Ml/d. Details of RZs that may be affected are also given below:
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Baseline Average supply-demand balance 2039-40

Executive Summary6
Executive Summary

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Impact of confirmed, likely and unknown SR's (% average daily source works output)
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Worst case climate change impact excluding demand effects (as a % of daily sourceworks
output)
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Our supply-demand balance is also affected by deteriorating raw water quality. Diffuse
pollution is most commonly associated with the fertilisers and pesticides that are used in
agriculture. These leach into water percolating through the ground and are transported to
our groundwater and surface water sources. The vulnerable nature of the groundwater
systems in East Anglia mean that we are similarly at risk from point source pollution. To
secure the supplies that we need, we invest to maintain full compliance with drinking water
quality standards. The related schemes are delivered via a separate Water Quality program
and recently, this has been extended to include measures to control water quality risks "at
source" in our groundwater and surface water catchments.

Hartlepool Water

We forecast a surplus in our Hartlepool RZ to 2039-40, with no significant risks from growth,
climate change or sustainability reductions. A threat to the quality of the water abstracted
from our groundwater sources is being monitored and if required, will drive investment to
maintain compliance with drinking water standards.

Our 25-year plan to maintain the supply demand balance

We have used the following approach to determine the investment needs for our plan:

We consulted with customers about issues related to supply-demand risk, levels of
service and the options that we should use to maintain the supply-demand balance.
This included completing an extensive willingness to pay survey that showed:

Customers recognise that the Anglian region is vulnerable to the effects of
population growth and climate change
Despite this, they do not expect to experience severe restrictions on supplies and
are willing to pay to avoid these
They think that we should be planning ahead, taking action now to build resilience
and avoid storing up problems for the future, and
That leakage reduction and measures to reduce consumption are activities that
customers expect us to do to maintain the balance between supply and demand

From this, we have based our plan on the delivery of a series of cost-beneficial demand
management schemes. These include reducing leakage from our Ofwat AMP5 target
of 211Ml/d to 172Ml/d by 2020; installing 85,000 smart household meters and completing
180,000 water efficiency audits, with free fitting of water saving devices, and
For resource zones that remain in deficit, we have used the most cost-effective options
for maintaining the supply-demand balance. These were selected from a large number
of feasible resource development, transfer and water trading options. To fully appraise
these, social and environmental costs were included in our analysis. In AMP6, this
results in the delivery of the following:

For a deficit in the Norwich and the Broads RZ that results from a sustainability
reduction at our intake on the River Wensum, we are relocating the intake, and
For a deficit in our Hunstanton RZ that results from a sustainability reduction in
the North Norfolk Chalk, we will transfer resources from the adjacent RZ.

Since we consulted on the draft version of this plan, we have completed detailed work that
shows that each of these schemes comply with the requirements of the Habitats Regulations
and the Water Framework Directive.

9



To enhance levels of service in the Ruthamford supply system, we will also start work in
AMP6 on the detailed design for a raw water transfer from the River Trent. This drought
resilience scheme is needed to remove the threat of rota-cuts and standpipes from customers
who are supplied from a small number of large reservoirs that are vulnerable to the effect
of three successive dry winters. Subject to feasibility and affordability, the scheme will be
delivered in AMP7.

The extension of our least-cost program to include cost-beneficial leakage, metering and
water efficiency measures allows us to support the following elements of our overall
supply-demand strategy:

Our target for achieving full meter penetration during the forecast period, without resorting
to compulsory metering
Our strategy for mitigating the risk of drought. Customers who are billed on the basis
of measured supplies generally use less water than unmeasured customers. Large
reductions in leakage also increase our resilience to the effects of drought, and
Our "Love Every Drop" goal to increase customer awareness about the value of water
in our region.

With the exception of our Norfolk RZs, all of our RZs have already been targeted for enhanced
metering. Delivering an AMP6 (2015-20) programme in these remaining areas means that
the benefits of the program can be extended to all of our customers. This includes giving
them the opportunity to reduce bills where this is possible by switching from unmeasured to
measured supplies.

Since we are in an area of severe water stress, we have also assessed the costs and benefits
of compulsory metering. The results show that compared to our preferred metering strategy,
compulsory metering is less cost-beneficial. Our preferred metering strategy is based on
enhanced metering, meter options and a small number of selective (complusory) meter
installations. In total, we will install over 160,000 meters in AMP6.

Details of the full 25 year plan (excluding the WREA RDM project) are given below. Key
features include:

Demandmanagement in all RZs, including leakage control, water efficiency andmetering
A river augmentation scheme
The transfer of resources from areas of surplus to areas of deficit
The selection of a trading option, and
The deferral of resource development options to the end of the forecast period. The
options selected include water reuse schemes and the recommissioning of a reservoir.
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Water Reuse

Water Reuse

Norwich Intake
       Relocation

Trade - Extension of
Ardleigh Agreement

South Essex
 RZ Transfer

Ruthamford North
RZ Transfer

Fenland RZ
Transfer

Ruthamford North
RZ Transfer

River Lark flow
augmentation

Recommission Ruthamford
South RZ reservoir

South Essex
RZ transfer

Reduce Ruthamford
North RZ raw water
export

East Suffolk RZ
transfers to West 
Suffolk and 
Cambridgeshire

0 5 10 15 20 25
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WRMP Schemes

Key to Map:

New Water Treatment Works

New Source Works

RZ in deficit

AMP6 Sustainabilty Reduction
Schemes

25-year Supply-Demand Strategy (Supply side schemes only)
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DeliverySchemeResource Zone

AMP8South Essex RZ transferCentral Essex

AMP8Newmarket RZ transferCheveley

AMP8South Essex RZ transfer
East Suffolk

AMP9Ipswich water reuse

AMP7Newmarket RZ transferEly

AMP7Ruthamford North RZ transferFenland

AMP6Fenland RZ transferHunstanton

AMP7West Suffolk RZ transferNewmarket(1)

AMP6Norwich intake to existing bankside storage
Norwich and the Broads

AMP8Norwich reuse

AMP10Reduction of Ruthamford North raw water exportRuthamford North

AMP8Ruthamford North transfer
Ruthamford South

AMP10Foxcote

AMP9Amendment to Ardleigh AgreementSouth Essex

AMP7East Suffolk RZ Resilience Transfer
West Suffolk

AMP7River Augmentation Scheme

Summary of schemes

1. Newmarket is not the recipient of any additional resource; the transfer scheme includes
transferring water from West Suffolk via Newmarket into Ely and Cheveley

Overall, our plan will increase emissions of greenhouse gases by 37,000 tonnes of CO2e by
2039-40. However, thanks to the effect of our baseline water efficiency savings and our
AMP6 demandmanagement programme, this is around 65,000 tonnes CO2e less than would
otherwise be expected.

Water trading and collaborative water resource planning

The trades in our plan include:

CambridgeWater: a trade in our West Suffolk RZ to support an existing supply-demand
scheme for Bury St Edmunds, and
Affinity Water: a trade based on sharing the resources of Ardleigh reservoir. There are
two elements to this – an existing trade which increases our take of the deployable
output from 50/50 to 70/30 and a future trade which would extend this to 80/20.

We are also working with Severn Trent Water to develop an option to trade the resources
we currently share from Rutland Water. Whilst feasible in theory, more work is needed to
understand the engineering required in the Severn Trent system to support the trade.
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From our work on trading, it is clear that our ability to make trades could be constrained by
the sustainability reductions that need to be made. In addition to confirmed and likely
reductions, we are at significant risk from unknown reductions and from reductions to comply
with Water Framework Directive no-deterioration requirements. These could affect trades
that increase abstraction from previously under-utilised sources.

As well as our work with other water companies, we are also working on other projects that
are likely to increase water trading. These include:

A pilot trading related project with the Cambridge Institute for Sustainability
Leadership (CISL). This was based on the catchment of the River Ouse
Water Resources East Anglia project, and
A project in the Wissey catchment to determine how to optimise use of the available
resources, including how to mitigate drought risk.

AMP6 Water Resources East Anglia project

To mitigate long-term supply-demand risk from climate change, population growth and the
reductions in deployable output that we need to make to restore abstraction to sustainable
levels, we are promoting the AMP6 Water Resources East Anglia (WREA) project. This
multi-company, multi-sector planning initiative will develop a robust long-term water resources
strategy for the Anglian region, which will increase the resilience of our supply-systems.

Specific activities that will be undertaken include:

Groundwater and surface water investigations: these are needed to determine the
longer term impacts of climate change and the feasibility of water resource development
and management schemes
Engineering appraisals: once our investment needs for each scenario have been
confirmed, we will need to develop schemes for maintaining the supply-demand balance,
and
Model development: to complete the testing and evaluation of future supply-demand
strategies, further model development will be required.

The WREA project will be based on an approach to planning known as Robust Decision
Making or RDM. RDM seeks plans which perform well in many different plausible future
scenarios, rather than optimally in a few. These plans are typically flexible and adaptive and
are developed through trade-offs between multiple success criteria. Recently a large RDM
water resource study has been completed in the western US, looking at supply-demand
management strategies for the Colorado Basin.

Summary

Over the 25-year period between 2015 and 2040, our supply-demand balance will be
adversely affected by a combination of growth, climate change and the reductions in
deployable output that we will need to make to restore abstraction to sustainable levels. In
total, we forecast that the dry year annual average supply-demand balance will reduce by
249 Ml/d. In response, we will need to relocate some of our sources, transfer resources from
areas of surplus to areas of deficit, increase the volume of water we trade and reduce levels
of leakage and consumption. Towards the end of the forecast period, we will also have to
develop new resources.
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In AMP6, we will deliver the following combination of cost-beneficial demand management
measures and cost-effective supply-side schemes:

A reduction in leakage from our current 2014-15 SELL of 211 Ml/d to 172Ml/d
The installation of 85,000 household meters, with switching on demand or change of
occupancy. This is in additional to 76,000 meter optants and around 1,500 selective
(compulsory) meter installations
Completion of 180,000 water efficiency audits with free fitting of water saving devices
We will relocate one of our intakes on the River Wensum, restoring favourable
hydro-ecological conditions in the river, and
We will transfer additional resources into our Hunstanton RZ, restoring sustainable
abstraction to the North Norfolk Chalk.

In addition, we will start detailed planning for the delivery of a scheme that will remove the
threat of rota-cuts and standpipes for customers in the Ruthamford system. Subject to
feasibility and affordability, the rest of this scheme will be delivered in AMP7.

In developing our plan, we have had to take account of uncertainty in the current assessments
of climate change, growth in demand and sustainability reductions. In the worst case
combination, these may reduce our supply-demand balance by 567Ml/d. This assessment
excludes Hartlepool Water, where supply-demand risks are much lower.

Taking this into account our overall plan for maintaining the supply-demand balance can be
summarised as follows (see figure also):

Around 15% of our current and future supply-demand challenge will be managed through
baseline water efficiency and leakage reduction savings (“Love Every Drop”)
Around 17%will be managed using the cost-beneficial demandmanagement measures
and cost-effective schemes that we are planning to deliver in AMP6, and
For the remaining 67% of the challenge, we will need to plan for the delivery of additional
resources, transfers, trading as well as possible further reductions in consumption and
leakage. This work will be planned, in large part, through our AMP6 Water Resources
East Anglia project.

Executive Summary14
Executive Summary

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



AMP6 Strategy

Overall, this plan will deliver a flexible and adaptive water resource management strategy
for the region, which increases resilience to the effects of drought, climate change and
growth. The approach we have used is affordable and sustainable, and balances the future
needs of water abstractors, customers and the environment.

15



1 Introduction

Key Points

This is our 2015 Water Resource Management Plan
The plan has been produced in accordance with the requirements of the Water
Resource Planning guideline. It is a technical summary of the related work and it
is intended to present key messages, show how we have complied with the
guidelines and aid interpretation of the planning tables which accompany the plan
To help customers and other non-technical stakeholders, we have published a
non-technical summary of the plan
For regulators and other technical stakeholders, detailed technical reports are also
available. These include a Strategic Environmental Assessment and Habitats
Regulation Assessment, which has also been published for public consultation.

1.1 Purpose of the plan

1.1.1 This is our 2015 Water Resource Management Plan (WRMP or 'plan'). It describes
how we will manage the balance between water supply and demand over the 25 year period
from 2015 to 2040. This includes:

Using cost-effective demandmanagement, transfer, trading and resource development
schemes to meet growth in demand from new development and to restore abstraction
to sustainable levels ('sustainability reductions'), and
In the medium to long term, ensuring that sufficient water continues to be available for
growth and that our supply systems are flexible enough to adapt to climate change.

1.1.2 In preparing our plan, we have been guided by the policy objectives of the
Government. In the face of challenges from population increase, climate change and
sustainability reductions, the Government aim to support growth and protect the environment.
The plan we have produced is consistent with these objectives. It delivers a reliable,
sustainable and affordable supply system which meets the current and future needs of
customers and the environment.

1.1.3 The plan has been subject to a formal consultation process. This has allowed
interested stakeholders and customers to review our proposals and comment upon them.
It is accompanied by a Strategic Environmental Assessment (SEA) and a Habitats Regulations
Assessment; both were subject to statutory consultation.

1.1.4 Given the challenges we face, we have consulted on a number of key supply-demand
issues:

Should we invest to improve levels of service for a large group of customers who
currently have levels of service lower than most of our other customers?
By how much more should we reduce leakage?
Should we promote metering and water efficiency across the whole of our region, instead
of only in those areas where we forecast supply-demand deficits?
What is the best approach to restoring sustainable levels of abstraction?
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1.1.5 The results of the consultation have been incorporated in this plan, which is a
summary technical document designed to:

Present the key consultation issues; the responses that we have had and the way that
these have influenced the development of the plan
Demonstrate compliance with the WRP guideline, and
Inform use of the planning tables that accompany the plan.

1.1.6 For interested customers and other non-technical stakeholders, we have also
produced an updated non-technical summary of the plan. For planning professionals, the
Environment Agency (EA), Ofwat and Defra, detailed technical reports are available. A
summary of the documentation available with this plan is given in the Appendices.

1.2 Structure of the plan

1.2.1 This plan has been structured on the basis of the following:

ContentPlan Section

The current legislative and policy framework for water resource planning. Includes
a summary of the approach we have used in developing this plan

Section 2

Our baseline supply-demand forecast, including an assessment of the sensitivity of
our baseline forecast to various planning scenarios

Section 3

A summary of the feasible options for maintaining the supply-demand balanceSection 4

Customer views on options for maintaining the supply-demand balanceSection 5

A summary of our preferred plan, including how the preferred plan delivers key
Government objectives such as increasing connectivity and significantly reducing
levels of consumption

Section 6

Testing of the preferred planSection 7

Details of the strategic water resource planning project we have set up with other
companies and the EA in the region, to help us make long-term plans for dealing
with the challenges of climate change, growth and sustainability reductions

Section 8

WRMP SummarySection 9

Details of the baseline supply-demand balance and preferred plan for each of our
new resource zones. There are now 19 of these, an increase of 7 from our 2010
WRMP, reflecting application of the new resource zone (RZ) integrity guidelines

Section 10-29

WRP tablesAppendix 1

Improvements that we have made to our planning process since the last WRMP we
published. These were detailed in our Defra Improvement Plan

Appendix 2

The technical approaches we used to prepare our planAppendix 3

A summary of the work we have completed to identify and appraise options for water
trading

Appendix 4

Table 1.1 Structure and content of the 2015 WRMP

1.2.2 The appendices contain the water resource planning tables and a list of technical
reports and other documents that are available in support of this summary.
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1.2.3 For more information on the plan please contact:

Mike Cook
Head of Water Resources
Anglian Water
Milton House
Cowley Road
Cambridge CB4 0AP

Email: Supply/DemandStrategyTeam@anglianwater.co.uk
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2 Legislative and Policy Framework

Key Points

We have a statutory duty to supply water and to publish a 25 year Water Resource
Management Plan showing how we will do this
Government policy for the water sector is to support growth and protect the
environment. The Government recognise that our ability to maintain the balance
between supply and demand will be challenged by a combination of climate change,
population increase and sustainability reductions
To deliver policy objectives, the Government expects us to take a long-term view,
take more account of the value of water, increase connectivity and water trading,
reduce levels of consumption and reflect the views of our customers
To meet these requirements we plan to use a twin-track approach to water resource
planning. Our supply-demand needs over the next 25 years have been evaluated
using existing, approved methodologies. To evaluate our needs in the longer term
we are using an innovative regional scale, multi-company, multi-sector approach
– the Water Resources East Anglia (WREA) project.

2.1 Overview

2.1.1 The general duties of water undertakers are defined in Section 37 of the Water
Industry Act 1991 and include:

To develop and maintain an efficient and economical system of water supply
To provide supplies of water to premises and make such supplies available to persons
who demand them, and
To maintain, improve and extend water mains and other pipes.

2.1.2 Each water undertaker is also responsible for ensuring that their water resources
are adequate to meet the present and future demands of their customers. To confirm this,
each company publishes a 25 year WRMP.

2.1.3 The requirement for a WRMP is set out in sections 37A to 37D of the Water Industry
Act 1991 (as amended by Section 62 of the Water Act of 2003). Further detail is specified
in the Water Resources Management Plan Regulations 2007 and the Water Resource
Management Plan Direction 2012. The purpose of the WRMP is to:

Look 25 years ahead and show how water companies will meet future projections of
demand, and
Secure a long-term sustainable supply-demand balance for the supply of water.

2.1.4 This WRMP is accompanied by a Strategic Environmental Assessment (SEA) and
a Habitats Regulation Assessment (HRA). The requirement for a SEA is specified in The
Environmental Assessment of Plans and Programmes Regulations (2004. The preparation
of seasonal HRAs is subject to guidance recently issued by UKWIR ("Strategic Environmental
Assessment and Habitats Regulations Assessment - Guidance for Water Resource
Management Plans and Drought Plans" UKWIR 2012, Ref: 12/WR/02/7).
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2.2 Water for life

2.2.1 Government policy for the water sector is described in the water white paper “Water
for Life”. This was published in December 2011.

2.2.2 Water for Life makes clear that the goal of the water industry is to deliver a reliable,
affordable and sustainable system of supply, which is resilient to the possible future effects
of climate change and population growth. The outcomes that are desired include:

High quality drinking water
Secure supplies to households and business
Effective removal of wastewater, and a
Flourishing water environment.

2.2.3 Water for Life records evidence from the EA that water resources in parts of the UK
are already under pressure and that all modelled future scenarios predict less water available
for people, business and the environment. Overall, the future balance between supply and
demand will be severely tested and to achieve Government targets of supporting growth
and protecting the environment it will be necessary to:

Prepare for change
Make the water sector more sustainable, and
Maintain affordability.

2.3 Water resource planning guideline

2.3.1 An updated Water Resource Planning (WRP) guideline was published jointly by the
EA, Ofwat, Defra and the Welsh Government in June 2012. This was in three parts: a set
of guiding principles, the main technical guidelines and a set of guidelines for completing
the planning tables that accompany each plan. Key messages from the guiding principles
include:

WRMPs should ensure the efficient and sustainable use of water resources, delivering
the outcomes that customers want while reflecting the value that society places on the
environment
The WRP process works alongside the process for setting water company price limits
(business plan submission), and
Customers and other stakeholders must be engaged in water company processes for
preparing WRMPs and business plans.

2.3.2 The guiding principles confirm that the key policy priorities of Government are about
providing sustainable, secure and affordable supplies to customers. In terms of water
resource planning, this includes:

Taking a long-term perspective, beyond the 25 year planning horizon, to make supply
systems more resilient to future uncertainties. This includes assessing vulnerability to
the possible future effects of climate change and population growth, and developing
efficient and sustainable plans that meet the needs of customers and the environment
Taking better account of the value of water by reflecting its scarcity and the
environmental and social costs of abstraction
Considering all options for maintaining the supply-demand balance, including water
trading, cross boundary solutions and supplies from third parties
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Reducing the demand for water by managing leakage and providing services that help
customers use water more efficiently. This includes achieving a significantly downward
trend in demand where:

The water company is in a water stressed area
Demand is higher than the national average of 147 l/person/day, or
An increase in population or industrial demand leads to an increase in total demand.

To achieve the required reductions in consumption, the wider social and environmental
benefits must be taken into account when assessing demand management options.
In water stressed areas, the option for compulsory metering must also be assessed
and investment to further reduce leakage must be “efficient”. Leakage must not rise at
any point during the planning period, and
Ensure that the views of customers are taken into account on service levels and costs.

2.3.3 In summary, to deliver the objectives of Water for Life, the guiding principles state
that Government is particularly looking to water companies to:

Set ambitious targets for reducing water consumption
Increase connectivity and make greater use of water trading.

2.4 Meeting policy and regulatory expectations

2.4.1 The preceding sections describe how a step change in water resource planning is
required if customer and environmental needs are to be met in a future where impacts from
climate change and population growth are expected but are uncertain.

2.4.2 In theWRP guidelines, a technical framework is specified within which this challenge
should be met. This includes:

Application of improved forecasting and option appraisal techniques to determine the
most cost effective plan for maintaining the supply-demand balance over the next 25
years. Although improved, these techniques are based on an established framework
for water supply-demand planning ("The Economics of Balancing Supply & Demand
(EBSD) Guidelines" UKWIR 2002, Ref: 02/WR/27/4 updated 2012). In this,
supply-demand risk is accounted for through the use of a planning allowance, target
headroom
Amendment of the least-cost plan to take account of the social and environmental costs
of water abstraction and use
Evaluation of the sensitivity of the resulting plan to alternative supply-demand scenarios.
These are based on possible levels of service, climate change and sustainability
reduction effects, and
From the above, the selection and justification of a preferred plan.

2.4.3 This approach may be referred to as a modified EBSD approach; it is based on the
approach that we used to develop our 2010 WRMP.

2.4.4 The modified EBSD approach is an efficient and well-understood method which is
best suited for situations in which (a) levels of uncertainty and risk are well-understood, and
(b) where a water company is acting to meet clearly defined needs in the most cost-effective
manner. We think that this applies to the short to medium term elements of our plan, where

21



we have a few large deficits and the associated uncertainties are well described by target
headroom. For this reason, the main part of our 2015WRMP is based on the modified EBSD
approach.

2.4.5 However, Government policy and the WRP planning guideline also challenge us to
develop robust plans for mitigating longer term supply-demand risk. Related to this, we are
expected to work more effectively with neighbouring water companies and other third parties
and to transition from an output based incentive system to one which is based on outcomes.
The longer term policy and technical requirements are thus for a broader decision making
and cost-benefit process, in which multi-company and multi-sector needs are evaluated in
the context of deep uncertainty. In practical terms, where future-proofing our supply system
could involve building one or more winter storage reservoirs, this means avoiding:

Building assets that are under-utilised, if the perceived threats do not materialise
Stranded assets, as planning priorities or strategies change in response to the
emergence of new data, and
Severe reductions in levels of service or significant environmental damage, as investment
in extra supply capacity is delayed so that evidence on risk or the performance of
demand management activities can be collected and then evaluated.

2.4.6 To avoid these risks and to meet our longer-term requirements, we are piloting an
innovative, strategic water resource planning project – the Water Resources East Anglia
(WREA) project.

2.4.7 The WREA is based on an emerging scenario based approach to water resource
planning, robust decision making (RDM). Output from an RDM project enables
decision-makers to make well informed trade-offs between different economic, social and
environmental objectives. This leads to the development of plans that typically:

Perform robustly over a wide variety of possible scenarios, rather than optimally in a
few
Are flexible and adaptive
Minimise regret from under utilised or stranded assets, or from the late delivery of
assets, and
Are better aligned to the outcomes that customers and other stakeholders desire.

2.4.8 An approach based on RDMhas recently been used by the USBureau of Reclamation
to complete a large planning study on the Colorado Basin. Water resources in the basin are
subject to intense pressure from development, drought and climate change and to maintain
the balance between supply and demand significant investment is likely to be required.
RDM was used in the study to test the different investment strategies.

2.4.9 The current WREA project is a collaborative planning effort between water companies
in the Anglian region and the EA. The project is in the early stages of development and a
significant extension is planned for AMP6.

2.4.10 In summary:

The main part of our plan deals with a few large deficits in the short to medium term
and evaluates how our preferred solutions perform in a relatively small number of levels
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of service, climate change and sustainability reduction scenarios. This plan is based
on the modified EBSD approach and is restricted to the next 25 years, and
In AMP6, we will progress development of theWREA project. The AMP6WREA project
will be a collaborative effort with other water companies in the region, other abstractors,
the EA, Natural England and other stakeholders. It will deal with long-term, regional
scale strategic water resource issues.
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3 Baseline Supply Demand Balance

Key Points

We forecast AMP6 deficits in the Hunstanton and Norwich and the Broads RZs,
both of which result from sustainability reductions under the Habitats Review of
Consents
A combination of growth, confirmed and likely sustainability reductions and the
mean impact of climate change are projected to result in numerous other deficits
in RZs in the south and east of our system by 2039-40
In the worst case combination, we are exposed to 567Ml/d of supply-demand risk
over the period to 2039-40. This is approximately 50% of the water we put into
supply on an average day and arises from:

Growth in demand and target headroom requirements (231Ml/d)
Worst case climate change impacts (154Ml/d), and
Confirmed, likely or unknown sustainability reductions (182Ml/d).

3.1 Overview

3.1.1 We supply treated water to approximately 2 million households in East Anglia, the
adjacent parts of the East Midlands, the South East, Yorkshire and Humberside and
Hartlepool. In 2012/13, the volume of water we put into distribution averaged 1,098Ml/d or
1,098,000,000 litres/day.

3.1.2 Recent trends in distribution input (DI) are given in the figure below.

Figure 3.1 Water supplied graph 1963 - 2013
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3.1.3 Figure 3.1 shows growth in demand which stabilises after the industry was privatised.
This has occurred despite a 20% increase in the number of households we serve since 1989
and reflects:

A long-term reduction in the volume of leakage. The amount of water that leaks from
our distribution system and from customer supply-pipes is currently less than 200Ml/d.
This compares to leakage of nearly 300Ml/d before privatisation
A progressive increase in the proportion of our customers who are metered and the
effect that this has had on reducing levels of consumption. Over 70% of our household
customers are billed on the basis of measured supplies. Almost all of our non-household
customers are measured, and
A reduction in the amount of water that we supply to heavy industry. As the volume of
manufacturing in our region has reduced and the remaining companies have become
more efficient, so the demand for water from this sector has declined.

3.1.4 Monthly distribution input for the period 2005-2013 is given below.

Figure 3.2 Monthly DI at regional level

3.1.5 Distribution input in our region peaks in the summer and occasionally, in the winter.
The summer peaks reflect increased use by our household customers during extended
periods of hot, dry weather; the winter peaks reflect increased leakage resulting from burst
mains and pipes. This effect was particularly severe during the period 2010-11 and as a
consequence, we include weather related leakage effects in our target headroom allowances.
Overall, peaking effects have become less significant since 1985. Most likely this reflects
our progressively high rates of meter penetration and the moderating effect that this has on
demand.

25



3.1.6 The Anglian region is the driest in the UK, with average annual rainfall approximately
71% of the long-term average for England. The region also contains a significant number
of internationally important wetland sites and other water dependent habitats. These include
Rutland Water, the River Wensum, the River Nar and the Norfolk and Suffolk Broads.
Protecting these important natural resources from the effects of population growth and climate
change is a key objective of this plan.

3.1.7 Owing to the large number of customers we serve and the vulnerability of our natural
resources, we are designated an area of serious water stress.

3.2 Our recent achievements

3.2.1 Following £100m of investment to increase supplies in our Ruthamford RZ by 90
Ml/d, our Security of Supply Index (SoSI) is 100 for dry year annual average and critical
period (peak) demand conditions. This means that we have no deficits against target
headroom in any of our 2012/13 RZs and that levels of service are being maintained.

3.2.2 Other supply-demand investments that we have recently made or are in the process
of making include:

Several new sources of supply. These are currently being developed to meet growth
in industrial demand and to meet demand from new housing developments and include:

A new 20Ml/d surface water treatment works in the Central Lincolnshire RZ
A 15Ml/d extension to a non-potable water treatment works, also in the Central
Lincolnshire RZ

Increasing connectivity. New transfers are being built so that we can deploy our existing
resources in areas where demand is expected to grow but there are no local resources
available to develop. We are also increasing connectivity in areas where we need to
improve the resilience of our supply systems, and
Demand management. This includes reducing leakage to below our SELL, increasing
the level of metering and delivering a large water efficiency programme.

3.2.3 In total, over 125Ml/d of supply-side capacity will be delivered by these schemes.
The equivalent volume of additional transfer capacity will be 141Ml/d. These investments
increase the volume of water that we have available to support growth, increase flexibility
and resilience in our supply system and ensure that we can make more efficient use of our
available resources.

3.3 Minimising the environmental impact of abstractions

3.3.1 Overview

3.3.1.1 We continue to work closely with the EA and Natural England to ensure that our
existing abstractions do not have a detrimental impact on the environment.

3.3.1.2 Since privatisation and as a result of the outcome of extensive environmental
assessments, AnglianWater hasmade significant investment to help understand andminimise
the impacts of our abstractions. As a result, we have reduced output from, relocated or
closed a number of our abstraction sources. Recent examples include:

Closure and relocation of Strumpshaw groundwater source
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Closure and relocation of East Ruston groundwater source, and
Planned part closure and relocation of Sheringham groundwater source.

3.3.1.3 We have also completed a wide range of environmental mitigation measures, the
most notable of which was the creation during the AMP4 investment period of the 30 hectare
wildlife lagoons at Rutland Water.

3.3.1.4 We currently operate 15 river support schemes, of which 12 are directly associated
with one of our abstraction licences (see Figure 3.3). The river support schemes comprise
boreholes that are pumped to enhance flows and river ecology at times of environmental
stress, or as advised by the EA.

Figure 3.3 Anglian Water operated river support schemes
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3.3.1.5 In addition to these existing mitigation measures, a significant proportion of our
abstraction licences include conditions requiring us to monitor environmental impact which
we report on annually. If the results of this monitoring indicate any deterioration, then we
remain committed to addressing the issue.

3.3.1.6 During the AMP5 period we carried out a number of hydrological investigations
and options appraisals to support the Water Framework Directive (WFD) objective that all
watercourses will achieve ‘good’ chemical and ecological status by 2027. The AMP5 Water
Resources National Environment Programme (NEP) is defined in Table 3.1.

ScopeSite

Hydrological impact assessment & options appraisalSkitter Beck/East Halton Beck

Hydrological impact assessment & options appraisalLaceby Beck

Hydrological impact assessmentFar Ings Drain

Hydrological impact assessmentBarrow Beck

Hydrological impact assessmentMillbridge Common Drain

Hydrological impact assessment & options appraisalBroughton Brook

Options appraisalRiver Lark

Options appraisalRiver Stiffkey

Pilot studyChippenham Fen

Hydrological impact assessment (with Severn Trent Water)Ranskill Brook

Hydrological impact assessmentRiver Poulter

Table 3.1 AMP5 Water Resources National Environment Programme (NEP)

3.3.2 Water Resources National Environment Programme (AMP6)

3.3.2.1 Within the AMP6 Water Resources NEP we have identified five sites requiring
mitigation measures and 21 sites requiring an options appraisal. Details of the mitigation
schemes are included in Table 3.2 and Figure 3.4.

PeriodDescriptionName

AMP6River restoration & enhancement (3 km)River Nar

AMP6River restoration & enhancement (15 km)Skitter Beck

AMP6River restoration & enhancement (4 km)Laceby Beck

AMP6
River support scheme (borehole with iron removal or
de-chlorinated mains water) – with Essex & Suffolk Water
(part-funding)

Geldeston Meadows

AMP7River augmentation via new 7km pipelineRiver Lark

Table 3.2 Water Resources NEP mitigation schemes
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River Nar

3.3.2.2 The EA has modelled the impact of our surface water and groundwater abstraction
sources against the conservation flow objectives for the River Nar. The preliminary results
from this assessment have identified the requirement for a significant sustainability reduction
to address impacts to the river immediately downstream from our abstraction point. Any
change to our current abstraction regime in this RZ is likely to require significant investment
and will be assessed further during AMP6 through the WREA.

3.3.2.3 It has been agreed with the EA and Natural England that we will implement an
interim river restoration and enhancement solution for the River Nar during AMP6. We will
work closely with the River Restoration Centre to develop the scope for this option.

Skitter Beck & Laceby Beck

3.3.2.4 The impacts of our Northern Chalk groundwater abstractions are the subject of
ongoing modelling and investigation by the EA. Our work during AMP5 identified and
appraised different options to enable the Skitter Beck and Laceby Beck watercourse achieve
good status.

3.3.2.5 It has been agreed with the EA that solutions for these water bodies will be phased,
whereby the most practical and cost-effective actions are implemented first.

3.3.2.6 The preferred solution for AMP6 is a programme of river restoration and
enhancement, with additional or optimised river support. In addition to the EA, we will work
closely with the River Restoration Centre and the Lincolnshire Chalk Rivers Project to develop
the scope for this option.

3.3.2.7 We will continue to monitor flows and ecology to assess the impact of these
measures and performance against the WFD objectives. This will be used to further inform
the EA's modelling with the aim of defining more accurate, locally relevant and cost-effective
abstraction related measures during AMP6.

Geldeston Meadows

3.3.2.8 The impact of our Kirby Cane groundwater abstraction source in combination with
an Essex and Suffolk Water source was assessed during the AMP4 period and an options
appraisal completed in AMP5. The preferred option is to install a pipeline to allow for river
support pumping from an existing Essex and Suffolk Water groundwater source. Natural
England has recently confirmed the need for iron removal treatment and so costs are now
being re-assessed against the cost of supporting river flows with de-chlorinated mains water.
This scheme is being delivered by Essex and Suffolk Water and we are not reporting this
as a sustainability reduction.

River Lark

3.3.2.9 Following investigations during AMP3, the EA determined that our groundwater
abstractions in and around Bury St Edmunds were likely to be having an impact on flow in
the River Lark. In AMP5 we completed an Options Identification and Appraisal report which
has enabled the EA to complete cost benefit analysis. The EA has now confirmed that we
need to implement a solution and we have agreed to carry out further more detailed appraisal
of the preferred options in AMP6 for delivery in AMP7.
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3.3.2.10 The EA has concluded that the most cost effective solution is a river augmentation
scheme which will divert water from our water recycling works upstream. If this is not feasible,
then the next best option is through river support which would result in a sustainability
reduction. We will also be considering alternative supply options.

Long-term strategic planning for sustainability reductions

3.3.2.11 It has been agreed with the Environment Agency and Natural England to defer
the sustainability reduction schemes required for the River Nar and the River Lark from
AMP6 (2015-20) to AMP7 (2020-25). Reasons for the deferral include:

The sensitivity of our plan to uncertainty about future sustainability reductions and
climate change. Different planning assumptions currently lead to large differences in
the type and capacity of the options which are selected. Arising from this, there are
substantial risks from the stranding of assets and aborted or otherwise inefficient
investment, and
The possibility that successful outcomes for the demand management and river
restoration works will allow smaller, more cost-effective and sustainable (supply-side)
options to be developed.

3.3.2.12 To mitigate the risk of environmental deterioration in the meantime, we have
proposed measures to restrict growth in demand (leakage reduction, metering and water
efficiency) and to undertake river restoration works.

3.3.2.13 The WREA project allows for a detailed appraisal of these issues and so will
reduce planning related risk. Through avoiding aborted or otherwise inefficient expenditure,
it will also increase the overall affordability of our supply-demand programme.

Options appraisals

3.3.2.14 In addition to 11 sites where a likely impact has been identified, we have included
10 sites from 43 identified by the EA in Phase 3 of the AMP6 NEP, where the impact is
currently unknown but we need assurance that alternative options have been considered in
any assessment. The final list will be subject to agreement and will be defined through the
EA Book of Obligations.

3.3.2.15 It is expected that the options appraisals will inform future investment programmes.
Where a solution is required to meet WFD objectives, the current guidance we have is that
Government will make the final decision as to whether or not a solution is cost-beneficial.
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Figure 3.4 AMP6 environmental mitigation measures

3.3.3 Water Framework Directive

3.3.3.1 In May 2013, the EA issued a technical briefing note with guidance about how the
WFD objective of ‘no deterioration’ applies to public water supply.

3.3.3.2 To meet this objective we must satisfy ourselves that the options we present in
our WRMP that require a change in abstraction do not pose a likely risk of deterioration of
water body status. A change in abstraction may include a new abstraction source or an
increase above recent actual abstraction levels, within existing licence quantities.

3.3.3.3 We have completed detailed ‘no deterioration’ assessments for the options that
were included in the AMP5 baseline supply demand balance as summarised in Table 3.3.

OutcomeWFD ‘no deterioration’ assessmentSource

Feasible option

Low risk of deterioration for River Great Ouse.

Foxcote Reservoir Potential water quality impacts in reservoir will need to be
addressed through mitigation measures.
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OutcomeWFD ‘no deterioration’ assessmentSource

Feasible option
No risk of deterioration for River Flit. Low risk of impact to
Flitwick Moor SSSI will require future groundwater level
monitoring.

Pulloxhill

Not feasibleUnable to conclude no risk of deterioration. May require
mitigation measures at recent actual abstractions

High Oak
(Wicklewood)

Table 3.3 No deterioration assessments

3.3.3.4 The SEA incorporated results from theWFD screening assessments for the feasible
supply options we are considering in the plan. As part of our licensing strategy, we have
also considered the potential impact of the WFD objective for our remaining abstraction
licences.

3.3.3.5 To date, the EA's Restoring Sustainable Abstraction (RSA) andWFD assessments
have been based on ‘recent actual’ abstraction figures or ‘business as usual’. To enable us
to understand the residual risk that the WFD no deterioration objective presents, we have
extended the screening process undertaken for the feasible supply options, and have
assessed all of our abstraction licences at their fully authorised abstraction rates.

3.3.3.6 The detailed screening process was developed in conjunction with the EA and
builds on their work carried out for the NEP and the National WFD Risk Assessment in June
2013.

3.3.3.7 The methodology uses the National WFD Risk Assessment as a starting point,
and identifies, for each abstraction licence, the water bodies at potential risk of deterioration.

3.3.3.8 The EA’s Resource Assessment and Management (RAM) framework has then
been used to assess the impact on each water body of increasing the abstraction rate from
recent actual volumes to fully licensed.

3.3.3.9 The Catchment Abstraction Management Strategy (CAMS) assessments define
a status (by colour) for the full flow range (Q30, Q50, Q70 and Q95 flows) at the primary
Assessment Point for ‘recent actual’ abstraction rates. We have used the RAM ledgers to
assess how the status changes as a result of increasing the abstraction rate. If the status
does not change, or the impact does not breach the Environmental Flow (EFI) Indicator,
then the risk of deterioration is identified as low.

3.3.3.10 Each water body has then been cross referenced with the information included
within the NEP tables and assigned a risk score dependent on whether or not it has been
included in the NEP, and the outcome of any investigations to date.

3.3.3.11 The screening methodology then assigns an overall risk score for each abstraction
point. We have used the output from this assessment to identify the licences where the
residual risk is highest. We have screened 219 abstraction points of which 46 are considered
to be at higher risk of causing deterioration. Four of these have been discounted as one
site is now closed, two are river support boreholes and one related to the wildlife lagoons at
Rutland Water.
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3.3.3.12 For the past 20 years the EA’s Anglian region has implemented a policy of time
limiting all new abstraction licences and licence variations. As a result, time limits apply in
whole or in part to approximately half of our abstraction licences. We have 108 licences that
are due for renewal during the AMP6 period.

3.3.3.13 Our screening has identified 20 time limited licences that are potentially at risk
as detailed in Table 3.4.

WFD assessment commentTime limit (Expiry)Site Name

Current renewal31/03/2014Playford

Current renewal31/03/2014Sproughton

Current renewal31/03/2014Westerfield

Current renewal31/03/2014Newbourne

WFD assessment required with licence renewal
(<10% headroom)31/03/2015Hillington

WFD assessment required with licence renewal
(<10% headroom)31/03/2015Bury St Edmunds

Drought Plan WFD assessment31/03/2015Costesssey Groundwater

WFD assessment required with licence renewal31/03/2015Isleham

WFD assessment required with licence renewal31/03/2016Welton le Marsh

Due to be replaced in AMP6 - no WFD assessment
required31/03/2016Wixoe

WFD assessment required with licence renewal31/03/2016Candlesby

WFD assessment required with licence renewal31/03/2016Aldham

WFD assessment required with licence renewal31/03/2016Halstead

WFD assessment required with licence renewal31/12/2016Swaton

Table 3.4 Time limited licences potentially at risk of WFD no deterioration

3.3.3.14 The remaining 22 sites are detailed in Table 3.5:

WFD assessment commentSite Name

WFD assessment complete - may require mitigation measures at recent
actualHigh Oak

See WRMP WFD assessment – low risk of deteriorationPitsford Reservoir

See WRMP WFD assessment – low risk of deteriorationRutland Water

Drought Plan WFD assessmentWensum at Norwich

Drought Plan WFD assessmentNorwich Pits

AMP6 NEP - will include WFD assessmentMarham Groundwater

AMP6 NEP - will include WFD assessmentMarham River
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WFD assessment commentSite Name

AMP6 NEP - will include WFD assessmentBeachamwell

WFD assessment may be requiredHollowell Reservoir

WFD assessment may be requiredRushall

WFD assessment may be requiredBirchmoor

WFD assessment may be requiredWarren Hill

WFD assessment may be requiredGayton

WFD assessment may be requiredLower Links

WFD assessment may be requiredNewmarket 2

WFD assessment may be requiredMoulton

WFD assessment may be requiredLong Hill

WFD assessment may be requiredBattlesdon

WFD assessment unlikely (<10% headroom)Pinchbeck

WFD assessment unlikely (<10% headroom)Wilsthorpe

WFD assessment unlikely (<10% headroom)Tallington

WFD assessment unlikely (<10% headroom)Bourne

Table 3.5 Non-time limited licences potentially at risk of WFD no deterioration

3.3.3.15 Of these, three assessments have been completed and five will be considered
further through either our drought planning process or the NEP appraisals. Four of the sites
have been screened out on the basis that the recent actual use is within 10% of the licence
such that any potential deterioration issues as a result of potential increased use will be
minimal.

3.3.3.16 We will continue to work closely with the EA and will take a risk based approach
for the remaining sites. We have considered the impact that the WFD no-deterioration
objective could have on our supply-demand balance as a scenario with all licences capped
at recent actual abstraction rates.

3.3.4 Abstraction reform

3.3.4.1 In the Water White Paper, Government committed to reforming the current system
of abstraction licensing. In their joint report with Ofwat, 'The case for change – reforming
water abstraction management in England', the EA concluded that the current regulatory
regime needs more flexibility to improve the link between availability and use of water, when
faced with the future pressures from climate change and population growth.

3.3.4.2 We have contributed to the debate through the publication of two reports, 'Trading
Theory for Practice' and 'A Right to Water'. In Trading Theory for Practice, we completed a
detailed technical appraisal with Cambridge Water and Essex and Suffolk Water to review
trading options. In 'A Right to Water' we explored the current and future challenges to water
allocation between different users.
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3.3.4.3 We continue to actively and constructively support the discussions with Defra and
other stakeholders through the Abstraction Reform Advisory Group and the various catchment
workshops. Our work with the Cambridge Institute for Sustainable Leadership (CISL) Water
Stewardship Collaboratory rural lighthouse project is also assessing multi-sector approaches
to water resource management and allocation in the Wissey catchment.

3.3.4.4 We will continue to work with Defra as they develop their abstraction reform policy
options.

3.3.5 Abstraction incentive measure

3.3.5.1 During 2013, discussions took place between ourselves, the Environment Agency
and Ofwat, over the possibility of developing a financial Abstraction Incentive Mechanism.

3.3.5.2 Our business plan submitted in December 2013 included an Abstraction Incentive
Mechanism; a financial, penalty-only mechanism based on the sites identified as being at
environmental risk due to abstraction at low flows.

3.3.5.3 In early 2014, Ofwat confirmed that it would not be pursuing a financial mechanism
for this period and would review the situation at PR19. In the meantime, it states its intention
to further develop a reputational incentive mechanism during 2015, once the price review
has been completed.

3.3.5.4 In our revised business plan, submitted in June 2014, we reviewed our incentive
package, and in line with Ofwat's guidance, and the incentives included in the four
Determinations issued at that time, we decided to withdraw that financial incentive.

3.3.5.5 Wewill continue to work with Ofwat and the EA to develop the reputational incentive
in 2015.

3.4 Baseline supply forecast

3.4.1 Overview

3.4.1.1 In 2012/13, the water we put into supply came from a number of different sources:

Groundwater sources of supply. Around 53% of our available supplies are from
groundwater. We operate over 450 groundwater sources, pumping groundwater from
aquifer types including chalk, limestone, sandstone and superficial sands and gravels.
Yields from our groundwater sources vary significantly, from around 1Ml/d in systems
feeding small populations in rural Norfolk to over 50Ml/d from a wellfield in the Sherwood
Sandstone that is used to supply Lincoln
Reservoirs. We operate a number of winter storage reservoirs in the region. Most of
these receive water which is pumped into them from a nearby river. Our reservoir
sources account for approximately 40% of our available supplies. The yields that are
available from them vary in proportion to the volumes stored and range from 13Ml/d to
over >300 Ml/d. Rivers that we use to support our reservoirs include the Trent, Witham,
Ancholme, Welland, Nene, Great Ouse, Colne and Gipping, and
Direct river abstractions. These differ from our reservoir sources in that the water which
is abstracted is effectively pumped directly into treatment and then into distribution.
Where bank-side storage is available, this tends to be relatively small and used to
mitigate water quality risk. The direct abstractions account for approximately 6% of our
available supplies. Yields vary from less than 20Ml/d to over 50Ml/d and the sources
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are found on the Great Ouse, the Witham, the Ancholme, the Nar, the Wissey and the
Wensum.

3.4.1.2 Less than 1% of our 2012/13 supplies were imported from adjacent water companies
including Yorkshire Water, Essex and Suffolk Water, Thames Water, Cambridge Water and
Severn Trent Water. These imports are small, typically being much less than 1Ml/d, and
are used to support isolated customers in locations which border the adjacent companies.

3.4.1.3 In 2012/13, the volume of water available for use (WAFU) was 1,461Ml/d at average
and 1,980Ml/d at peak. From this, we have agreements to export up to 91Ml/d at average
and 109Ml/d at peak to Affinity Water and 18Ml/d at average and peak to Severn Trent
Water. These supplies are taken from our Ruthamford RZs.

3.4.1.4 A summary of the forecast changes in deployable output from the end of AMP6 is
given below in Table 3.6:

WAFU (Ml/d)

2038/392034/352029/302024/252019/20Base year

138713881389139214581484
Dry year
annual
averageRegional

Summary

196719671967196719802042Critical
period

Table 3.6 Forecast changes in deployable output

3.4.1.5 From Table 3.6, base year supplies available under dry year annual average
conditions (DYAA) are forecast to reduce overall by 97Ml/d. Factors responsible for this
include:

13Ml/d reduction from climate change
110Ml/d reduction from confirmed and likely sustainability reductions, and
26Ml/d of new resource development including new water treatments works in the
Ruthamford South, Central Lincolnshire and Norwich and the Broads RZs.

3.4.1.6 Equivalent supplies available under critical period (CP) conditions are forecast to
reduce by 75Ml/d. This reflects the net effect of

Reductions from confirmed and likely sustainability reductions, and
New resource development.
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3.4.2 Deployable output and levels of service

3.4.2.1 Our existing company-wide levels of service include:

1. Temporary Use Ban: 1 in 10 years (includes hosepipe bans)
2. Non-essential Use Ban: 1 in 40 years
3. Rota-cuts and Standpipes: 1 in 100 years.

3.4.2.2 These restrictions are used to conserve water and protect the environment during
extended periods of dry weather and droughts. They are typically triggered by falling water
levels in reservoirs and the frequency with which they are needed is estimated from the
following:

An assessment of the volume of water which is saved
The effect of this on reservoir storage levels
The historical flow record for rivers from which the water stored in the reservoirs is
derived, and
The yield available from the reservoir.

3.4.2.3 By iterative analysis of this data, combinations of restrictions that allow supplies
to be maintained over the period of the historical flow record are determined. The preferred
combination is then selected and used as for specifying levels of service. The level of service
modelling is also used to determine the reservoir yields.

3.4.2.4 From this:

1. Our levels of service restrictions are a function of reservoir performance and historical
flow data in the supporting catchments, and

2. Although levels of service restrictions are also applied to groundwater and direct river
abstraction systems, the analysis does not directly account for the performance of these
during droughts. Instead, yields for these are set at the minimum levels in the historic
record. This implies a “no-restriction” level of service for these systems.

3.4.2.5 For each of our RZs we have determined the sensitivity of our deployable output
estimates to level of service restrictions. The work was completed using our strategic MISER
model and is reported in Table 3.7 below. In this we give the net effect of varying the
frequency of the restrictions on surpluses and deficits at RZ level. From these, the equivalent
impact on RZ level deployable output is inferred:

Effect of No
Restrictions

Levels of Service
(Ml/d)

Decrease in the
frequency of

non-essential Use
Ban (Ml/d)

Increase in the
frequency of

Non-essential Use
Ban (Ml/d)

Resource Zone

No significant
effectNo significant effectNo significant effect

West Suffolk

Cheveley

Central Essex

Central Lincolnshire

East Lincolnshire

East Suffolk
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Effect of No
Restrictions

Levels of Service
(Ml/d)

Decrease in the
frequency of

non-essential Use
Ban (Ml/d)

Increase in the
frequency of

Non-essential Use
Ban (Ml/d)

Resource Zone

Fenland

Hunstanton

North Norfolk Coast

Norfolk Rural

Norwich and the Broads

Ruthamford North

South Essex

West Lincolnshire

Hartlepool

Newmarket

Sudbury

Ely

-16Ml/d-4Ml/d+21Ml/dRuthamford South

Table 3.7 Levels of Service sensitivities

3.4.2.6 From Table 3.7:

With the exception of the Ruthamford South RZ, varying level of service restrictions
has no significant effect on deployable output and surpluses/deficits at RZ level
For the Ruthamford South RZ, increasing the frequency of non-essential use bans could
increase deployable output by 21Ml/d, while
Decreasing the frequency of non-essential use bans or moving to a no-restriction level
of service would reduce deployable output by 4Ml/d and 16Ml/d respectively.

3.4.2.7 No data is included in Table 3.7 for temporary use bans, since no sensitivities to
these were identified. In our models, no account is taken of the effect of rota-cuts and
standpipes. This reflects customer preferences for avoiding severe restrictions and that the
length of our historical record is relatively short and so does not include the type of severe
drought that might make these necessary.

3.4.3 Impact of climate change on deployable output

3.4.3.1 In our plan we have allowed for the possible future effect of climate change on
water available for use.

3.4.3.2 Our climate change modelling shows that there are a large number of plausible
climate change futures, each with a different impact on the availability of water resources.
In the plan, we have adjusted the average daily source works output (ADSO) by the mean
of the impacts that we estimate and we made a related allowance in target headroom. The
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worst case climate change impacts have been used to test the robustness of our final plan.
All of the modelling that we have done is in accordance with current best practice; details
are given in the Technical Approach appendix.

3.4.3.3 The mean impacts included in our plan are summarised below in Table 3.8. Note
that this excludes effects associated with target headroom:

Mean Impact on
ADSO (Ml/d)SourceSource worksRZ

0.9River NeneRavensthorpeRuthamford North

6.6Bedford OuseGrafhamRuthamford South

0.2River WisseyStoke FerryFenland

5.0River WensumNorwichNorwich and the Broads

12.7Total

Table 3.8 Mean climate impacts (2039-40)

3.4.3.4 The distribution of the mean 2039-40 ADSO impacts is given in Figure 3.6 below:
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Figure 3.5 Mean climate change impacts (as % of daily
sourceworks output))

3.5 Baseline demand forecast

3.5.1 Overview

3.5.1.1 Our customer base is divided into households billed on the basis of the volume of
water that they use (measured households); households billed on the basis of the rateable
value of their house (unmeasured household) and non-household or industrial customers.
Nearly all of our non-household customers are measured. Excluding Hartlepool Water, base
year (2012/13) consumption is characterised by the following:

43% of delivered supplies were to measured households. These comprise 73% of our
household customers. Excluding supply-pipe leakage, average PCC for this segment
was 124 l/person/day
27% of delivered supplies were to unmeasured households. These comprise the
remaining 27% of our household customers. Excluding supply-pipe leakage, average
per capita consumption for this segment was 150 l/person/day
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The equivalent base year average PCC for our household customers was approximately
133 l/person/day, and
30% of our delivered supplies were to measured non-household customers. This is a
diverse group that includes service and manufacturing industry and the public sector.
The average per property consumption for this segment is 2,331 l/household/day.

3.5.1.2 Less than 1% of our delivered supplies were to unmeasured non-household
customers.

3.5.2 Household demand

3.5.2.1 From Figure 3.7, average household consumption is dominated by personal
washing and toilet flushing. Personal washing includes shower, bath and hand-basin use.

3.5.2.2 The amount used by measured households for these purposes are each in excess
of 40 1/person/day; the equivalent volumes for unmeasured households are in excess of 50
l/person/day. Approximately equal volumes are used for the remaining clothes washing, dish
washing, miscellaneous internal use and external use components. For measured customers
these average 10 l/person/day. For unmeasured customers, the equivalent volumes are
marginally in excess of 10 l/person/day.

3.5.2.3 General trends apparent from our micro-component analysis indicate that the
following changes in household use are likely to occur:

Measured household customers: decrease in toilet use
Unmeasured household customers: general increase in toilet use, with selected areas
also showing a increase in clothes washing and external use. These effects are likely
to be linked to the switching of unmeasured customers to measured supplies and a
progressive increase in the significance of a residual high water-using body of
unmeasured customers.
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Figure 3.6 Base year average regional micro-component per capita consumption analysis
(litres/person/day)

3.5.3 Non-household demand

3.5.3.1 Our non-household demand originates from a wide variety of businesses and
industry. Figure 3.8 shows the distribution at RZ level for 2012-13 as a percentage of total
non-household demand. The data is based on our billing data and standard industrial
classification (SIC) codes

3.5.3.2 From Figure 3.8:

Our NHH demands are dominated by a combination of the following uses:

Agriculture, forestry and fishing
Manufacturing, and
Wholesale, retail trade, food, accommodation and other services

Non-household demands in the Hartlepool and Ruthamford North RZs are dominated
by manufacturing
Non-household demands in the Newmarket, Sudbury, Fenland and Cheveley RZs are
dominated by agriculture, forestry and fishing
Non-household demands in the Norfolk Rural, North Norfolk Coast and Hunstanton
RZs are dominated byWholesale, retail trade, food, accommodation and other services.

3.5.3.3 The remaining RZs contain a broad mix of non-household demands.
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Figure 3.7 Base year non-household demand
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3.5.3.4 The base year non-household demands are estimated from billing data. Analysis
of this shows a correlation with gross domestic product (GDP), and future demands are
forecast on the basis of a projection of this. The regression analysis we use produces
reasonable estimates of the general level of non-household consumption that we amend
where there is specific information about new developments.

3.5.4 Impact of climate change on demand

3.5.4.1 In our plan we have accounted for the possible future effects of climate change
on demand. The effect is relatively modest and grows over the period to 2039-40 to around
1% for household demand and 2% for non-household demand. Details are given in Figure
3.9 below:

Figure 3.8 Climate change impact on demand

3.5.4.2 To derive these factors, we use an approach based on the Climate Change and
Demand for Water report (CCDeW). Details are given in the Technical Approach appendix.

3.5.5 Leakage

3.5.5.1 Approximately 13% of the water we put into supply is lost through leakage from
our distribution system and a further 4% leaks from customers supply pipes. Until now we
have aimed to limit leakage to the sustainable economic level of leakage (SELL). This is
currently around 211Ml/d. At this level it is cheaper for society as a whole for us to build new
sources of supply rather than make further leakage reductions.

3.5.5.2 In response to the threat of drought in 2011 and 2012 we made a significant effort
to reduce leakage: one of the actions taken to reduce the risk of interruptions to supply. As
a result the annual average leakage level was reduced to 199 Ml/d in 2011/12: 12Ml/d below
the SELL leakage target. This leakage reduction is planned to be maintained and enhanced
for the remainder of the AMP5 period. This level of leakage is consistent with that required
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to maintain the supply-demand balance in a severe drought. This experience demonstrates
that within certain limits it is possible to reduce leakage in response to a drought situation
in order to maintain the supply demand balance.

3.5.5.3 Our research and that of CCWater has produced consistent responses from
customers about attitudes to leakage management. Customers have indicated that they
believe that water companies should do more to save water and that there is a link between
customers’ willingness to reduce their consumption and water companies being seen to do
their bit by reducing their leakage. We recognised and used this link in the “drop 20” campaign
during the 2012 drought, where we made an explicit link between our appeal for customers
to reduce their consumption and the efforts that the company made to reduce leakage.

3.5.5.4 Customers have clearly demonstrated a preference for leakage reduction options
and, to a lesser extent, customer metering options in customer preference surveys. These
options are preferred over resource development options and over wastewater re-use or
water transfer from other regions. Analysis of customer surveys has also indicated the extent
of leakage reduction that customers are willing to support. This is a reduction to a leakage
level of around 172Ml/d (see Figure 3.10).

3.5.5.5 We have made an assessment of the leakage reduction that is practicable in the
next AMP period. Four options were considered including maintaining leakage at 211Ml/d,
maintaining the 199Ml/d level, a reduction to 172Ml/d over the period or a reduction to 155Ml/d
over the period. We rejected the 155Ml/d option as not practicable in the time available.
The leakage maintenance options at 211Ml/d or 199Ml/d are clearly not acceptable to
customers or regulators. The 172Ml/d option appears to be practicable in the time available
and appears to have the support of customers.

Figure 3.9 Baseline leakage forecast

3.5.5.6 Our long term aspiration is to achieve a much lower level of leakage of 93Ml/d by
2040. However it is not yet clear that 93Ml/d is achievable and customer support for such
large reductions is not yet established. Therefore we have used a baseline leakage forecast
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of a reduction to 172Ml/d in 2019/20 and then a constant leakage level to the end of the
period. This does not preclude further leakage reductions in specific resource zones where
the economics of balancing supply and demand (EBSD) process identifies them, but it avoids
the risk of over-reliance on large and uncertain leakage reductions in long term planning.

3.5.6 Consumption forecast summary

3.5.6.1 A summary of the regional consumption forecast is given below:

End of
AMP10

(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components
(Ml/d)

1108.091091.481074.901058.721046.021098.90Distribution Input

172.22149.78128.5299.3272.3036.51Target Headroom

1280.301241.271203.421158.051118.331135.42Total

Table 3.9 Regional baseline demand forecast summary (Dry year annual average)

End of
AMP10

(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components
(Ml/d)

1357.711340.091322.881306.981296.641371.54Distribution Input

211.26184.07158.27122.7589.9145.57Target Headroom

1568.971524.161481.141429.731386.561417.11Total

Table 3.10 Regional baseline demand forecast summary (Critical period)

3.5.6.2 From the tables:

Total demand and target headroom requirements are forecast to increase by 144Ml/d
under dry year annual average conditions
The equivalent increase for critical period conditions is 153Ml/d, and
The overall increase reflects a combination of the following:

An increase in measured household consumption. This is a function of household
switching from unmeasured tomeasured supplies and projected levels of population
increase and new development
A significant reduction in unmeasured household consumption, as a consequence
of switching
A marginal reduction in non-household consumption, and
A progressive increase in target headroom requirements. At the end of the forecast
period, these average 16% of DI.
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3.6 Supply demand balances

3.6.1 The regional level supply-demand balance is illustrated in Figure 3.11 (DYAA scenario)
and Figure 3.12 (CP scenario). The equivalent data are summarised in Table 3.12 and
Table 3.13. This data excludes Hartlepool Water.

Figure 3.10 Regional level supply-demand balance baseline dry year
annual average (Ml/d)

Figure 3.11 Regional level supply-demand balance baseline critical period
(Ml/d)
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2039-402034-352029-302024-252019-202012-13

1082.731066.161049.611033.451020.721073.89Distribution Input

169.79147.70126.7797.9071.1735.71Target Headroom

1212.251212.461212.851214.631292.611310.21Water Available for
Use

-40.26-1.4036.4783.28200.71200.61Supply-Demand
Balance

Table 3.11 Regional level supply-demand balance baseline dry year annual average (Ml/d)

2039-402034-352029-302024-252019-202012-13

1326.181308.511291.241275.271264.811340.26Distribution Input

208.24181.48156.08120.9788.4944.56Target Headroom

1760.241760.261760.151760.151786.381808.89Water Available for
Use

225.82270.27312.96363.92433.09424.06Supply Demand
Balance

Table 3.12 Regional level supply-demand baseline critical period (Ml/d)

3.6.2 The RZ level supply demand balances are summarised in the following Figures:

Figure 3.13 2019-20 (AMP6) DYAA surpluses and deficits
Figure 3.14: 2019-20 (AMP6) CP surpluses and deficits
Figure 3.15: 2039-40 (AMP10) DYAA surpluses and deficits, and
Figure 3.16: 2039-40 (AMP10) CP surpluses and deficits.

3.6.3 From these, there are AMP6 deficits in the following RZs. These result from
sustainability reductions:

Hunstanton: 0.7Ml/d DYAA, no deficit at CP, and
Norwich and the Broads: 33.8Ml/d DYAA and 40.5Ml/d CP.

3.6.4 The following RZs are also in deficit at the end of the forecast period. These result
from a combination of growth in demand and target headroom requirements, sustainability
reductions and climate change:

Fenland: 7.1Ml/d in the DYAA scenario, no deficit in the CP scenario
Cheveley: 0.2Ml/d in the DYAA scenario, 0.2Ml/d for CP
Ely: 3.9Ml/d in the DYAA scenario, no deficit in the CP scenario
East Suffolk: 5.6Ml/d in the DYAA scenario, no deficit in the CP scenario
West Suffolk: 3.1Ml/d in the DYAA scenario, no deficit in the CP scenario
Central Essex: 0.9Ml/d in the DYAA scenario, no deficit in the CP scenario
South Essex: 1Ml/d in the DYAA scenario, no deficit in the CP scenario, and
Ruthamford South: 18.0Ml/d in the DYAA scenario and 4.2Ml/d in the CP scenario.
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Figure 3.12 Baseline supply-demand balances dry year annual average scenario (2019-20)
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Figure 3.13 Baseline supply-demand balances critical period scenario (2019-20)

PART ONE50
Baseline Supply Demand
Balance

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Figure 3.14 Baseline supply-demand balances dry year annual average (2039-40)
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Figure 3.15 Baseline supply-demand balances critical period (2039-40)

3.6.5 Summary supply-demand data for the Hartlepool Water RZ is given in Table 3.14
and 3.15 below:
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2039/402034/352029/302024/252019/202012-13

25.3625.3225.2925.2725.3025.01Distribution input

2.432.081.751.421.130.8Target headroom

35.8935.8935.8935.9035.9035.91WAFU

8.118.498.859.209.4710.09SD balance

Table 3.13 Hartlepool Water DYAA baseline supply-demand forecast (Ml/d)

2039/402034/352029/302024/252019/202012/13

31.5331.5831.6431.7131.8331.28Distribution input

3.022.592.191.791.421.01Target headroom

44.9044.9044.9044.8944.8944.91WAFU

10.3510.7311.0711.3911.6312.63SD balance

Table 3.14 Hartlepool Water CP baseline supply-demand forecast (Ml/d)

3.6.6 From Tables 3.13 and 3.14, the Hartlepool RZ remains in surplus under both DYAA
and CP conditions to the end of the forecast period. In addition, no climate change or
sustainability reduction sensitivities have been identified.

3.6.7 The water available for use in the Hartlepool RZ is potentially at risk from a plume
of sulphate contaminated groundwater, which is migrating in the direction of the groundwater
sources used by HartlepoolWater. The progress of the plume is subject to on-goingmonitoring
and work to quantify the related supply-demand risk is planned for AMP6. Investment in a
water quality scheme may be required in subsequent AMPs. In the short-term, however,
the risks are considered to be marginal.

3.7 Overview of our future challenges

3.7.1 Existing supply-demand pressure in the Anglian region will increase in future as a
consequence of growth, climate change, sustainability reductions and deteriorating raw water
quality. Summarising from work completed for this plan:

Over 500,000 new properties are forecast to be built in the region in the period between
2015 and 2040. These will be built at an average rate of approximately 21,000 properties
per year, with the build rate in the early part of the forecast period suppressed by the
effects of the current down-turn in the housing market
Over the same period, the population is forecast to grow by over 1,000,000, or 20%
from population levels in 2011/12. Even if highly water efficient rates of per capita
consumption (PCC) are achieved, this growth is equivalent to an additional 72Ml/d of
demand. Including target headroom requirements and other changes, our overall
demand is forecast to increase by 144.3Ml/d. This excludes 87.5Ml/d of water savings
from leakage, metering and water efficiency activity in our baseline forecast
Mean impacts of climate change, including target headroom requirements and effects
on demand, are of the order of 50Ml/d
In the worst case, climate change impacts may reduce our average daily source works
output (ADSO) by 154Ml/d. The majority of the impact is predicted to affect our reservoir
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and direct intake sources, with the worst case reductions in our Ruthamford system
alone accounting for 87Ml/d (60%) of the total impact, and
From on-going discussion with the EA, up to 30 of our sources are subject to confirmed,
likely or unknown sustainability changes. This is equivalent to 13% of the total number
of sources we operate. In total, up to 182Ml/d may be affected.

3.7.2 Overall, our supply-demand balance is potentially at risk from adverse changes
which may be as large as 567Ml/d, or approximately 50% of our 2012/13 DI. Since the
equivalent available headroom in 2012/13 was only 362Ml/d, the scale of the potential threat
is significant.

3.7.1 Sustainability changes and reductions

3.7.1.1 The EA has defined a list of sites on the AMP6 Water Resources National
Environment Programme (NEP) where there is still some concern that our abstractions may
be having an unacceptable environmental impact. The sites have been classified as having
a confirmed impact, a likely impact or a (currently) unknown impact.

3.7.1.2 Where the EA has confirmed the impact, we are expected to implement a solution
to reduce abstraction or provide mitigation measures. If the solution results in a reduction
to the deployable output of a source then it is referred to as a sustainability reduction.

3.7.1.3 Where the EA has concluded a likely impact, we are required to complete an
options appraisal report. The report must appraise and cost all reasonable options that can,
alone or in combination, help to mitigate the effects of Anglian Water abstractions on low
flows.

3.7.1.4 The WRP guidance states that we should convert both confirmed and likely
sustainability changes to reductions in deployable output and include any reductions in our
baseline supply-demand balance.

3.7.1.5 Details of the sources identified for sustainability reductions are given in Table
3.15, Figure 3.17 and 3.18 and show the following:

RZ
Total
(Ml/d)

Unknown
(Ml/d)

Likely
(Ml/d)

Confirmed
(Ml/d)SourceSiteResource

Zone

24.05

0.90AswarbySlea New

Central
Lincolnshire

0.90Clay HillSlea New

17.50Newton
River Poulter from
Millwood Brook to River
Maun

4.75WeltonBarlings Eau

59.07

20.00HabroughLaceby Beck

East
Lincolnshire

4.47HealingSkitter Beck source to
Ulceby

17.10Wilsthorpe
East
Glen,Glen,Grimsthorpe
Park Brook
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RZ
Total
(Ml/d)

Unknown
(Ml/d)

Likely
(Ml/d)

Confirmed
(Ml/d)SourceSiteResource

Zone

17.50Bourne
East
Glen,Glen,Grimsthorpe
Park Brook

5.64
1.54IslehamRiver Kennett-Lee Brook

Ely
4.10St HelenaR Lark u/s Mill St Bridge

19.00

9.12MarhamNar

Fenland

6.92RystonNar

0.00RystonOld Carr Stream

0.44RystonStringside Stream

2.52GaytonGaywood River

1.301.30RingsteadSedgford SandsHunstanton

2.47

1.00MoultonCavenham Stream

Newmarket 0.90MoultonTuddenham Stream

0.57Long HillLee Brook

2.92

0.18North PickenhamRiver Gadder

Norfolk
Rural 1.38Wicklewood - High

OakTiffey

1.36BunwellTas

1.341.34Ludham - CatfieldAnt Broads and Marshes
SSSI

North
Norfolk
Coast

46.20
0.00Kirby CaneGeldestonMeadows SSSINorwich &

the Broads 46.20Total HeighamRiver Wensum SSSI

2.372.37Birchmoor - Asley
GuiseBroughton BrookRuthamford

South

7.67.60EvertonRanskill BrookWest
Lincolnshire

9.84

4.50RushbrookeRiver Lark

West
Suffolk

1.00RushbrookeRiver Linnet

1.05RisbyTuddenham Stream

1.79Ixworth/StantonSapiston River

0.00Ixworth/StantonStowlangtoft Stream

1.50Gt.WrattingBumpstead Brook
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RZ
Total
(Ml/d)

Unknown
(Ml/d)

Likely
(Ml/d)

Confirmed
(Ml/d)SourceSiteResource

Zone

181.8071.2918.0092.51Total

Table 3.15 NEP Phase III Sustainability Reductions

PART ONE56
Baseline Supply Demand
Balance

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Figure 3.16 Sources identified for sustainability changes
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Figure 3.17 SR impacts on ADSO (% of ADSO)
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3.7.2 Deteriorating raw water quality

3.7.2.1 Water quality deterioration due to diffuse source contamination from agriculture
will continue to be an issue going forward. Nitrate concentrations will continue to rise in
many parts of our groundwater system and are unlikely to decline anytime in the next 20 to
50 years. Catchment management solutions to deal with high nitrates are very expensive
and are ineffective in the short to medium term. We will, however, continue to model the
movement and persistence of nitrates using the advanced modelling techniques developed
in AMP5 and continue to raise awareness at catchment and farm level on the impact of land
use practices on raw water quality.

3.7.2.2 Concentrations of pesticides in raw water increasedmarkedly in the period following
the 2011/2012 drought and in response to high levels of catchment runoff in October 2013.
In the current AMP, we have developed models to predict the impact of land use change on
pesticide concentrations in surface waters. The outputs of these models allow us to identify
the areas within catchments that carry the highest risks in terms of migration of pesticides
to rivers either through direct run-off or via by pass flow. Our strategy going forward involves
catchment officers working at farm and catchment level to provide advice and education and
to carry out catchment monitoring. In a few of the catchments classified as high risk under
the modelling program, including those that directly support reservoirs, we plan to investigate
the effectiveness of subsidising farmers to use alternative products. Our strategy will also
focus on the future impact of emerging pesticides on raw water quality in the groundwater
and surface water systems operated by Anglian Water.

3.7.2.3 We are also at risk of point source contamination due to the vulnerable nature of
groundwater systems in East Anglia. Risks to the security of supply are identified and
managed through our Drinking Water Safety Planning (DWSP) approach and, where
appropriate, we have invested in additional monitoring and treatment. In addition, subtle
changes to natural raw water chemistry have been identified through our intensive raw water
monitoring programme. These changes are due to complex hydro-geochemical processes
operating in aquifers, some triggered by extreme hydrological events and changes to
abstraction. Where appropriate, investment is planned to maintain full compliance with
drinking water standards.

3.7.3 Climate change

3.7.3.1 A summary of our worst case climate change impacts on supply are given in Figure
3.19. This shows particular vulnerabilities in the following RZs:

Ruthamford North (33.4Ml/d)
Ruthamford South (61.1Ml/d)
Norwich and the Broads (32Ml/d)
Fenland (8.8Ml/d)
East Suffolk (11.5Ml/d)
East Lincolnshire (2Ml/d)
Newmarket (2.6Ml/d), and
South Essex (2.8Ml/d).

3.7.3.2 In each case, it is the deployable output from our reservoir and direct river intakes
which is threatened.
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Figure 3.18 Worst case climate change impact excluding demand effects (as a % of daily
sourceworks output)
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4 Feasible Options

Key Points

The WRP guideline process for developing feasible options for maintaining the
supply-demand balance has been followed. This includes starting from an
unconstrained list of all possible options
The climate change vulnerability of each feasible option has been assessed
The Benefits Assessment Guidance has been used to determine the social and
environmental costs associated with each feasible option
The Strategic Environmental Assessment and Habitats Regulations Assessment
have been used iteratively to inform the option development process. Options
likely to result in damage to the environment have either been modified or removed
from the option selection process
A number of trades with adjacent water companies have been identified. These
are consistently reported in each company WRMP.

4.1 Option appraisal process

4.1.1 For RZs in deficit, theWater Resource Planning guideline specifies a comprehensive
process for identifying the preferred options for maintaining the supply-demand balance.
The approach that we used is based on this and included the following:

1. The development of an unconstrained list of options, taking account of Government
policy and aspiration. This activity was based on a generic template listing all possible
options

2. Screening of the unconstrained option set to identify feasible options. This was followed
by:

The development of capex and opex estimates and estimates of social and
environmental costs. The latter were generated using an approach based on the
EA’s Benefits Assessment Guidance (BAG)
An assessment of the climate change vulnerability of each option, and
An assessment of customer willingness to pay for each option

3. Evaluation of the feasible options using a Strategic Environmental Assessment (SEA)
and Habitats Regulations Assessment (HRA), and then

4. Cost-effectiveness and cost-benefit modelling of the feasible option set to determine
the preferred option set. This is the best value for customers and the environment and
has been justified by scenario testing.

4.1.2 In this section the feasible option set is described. Development of the unconstrained
option set was completed at a series of workshops held in 2012 with representatives from
our Asset Planning, Water Resource Management, Water Operations and Capital Delivery
teams. The results are reported in our Options Appraisal report, which is referenced in the
Appendix. Following screening to identify potentially feasible options, these were appraised
to confirm feasibility and the capex and opex requirements for each. Details of the main
appraisals completed are given in Table 4.1.
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AppraisalSub-optionOption

Task 1 - Reservoir Options a) Existing capacity
assessment, AWS, August 2012

Existing capacity
assessment

Reservoirs

Task 1 - Reservoir Options b) Increase
yield/intakes/improve efficiency, AWS, September 2012Increase yield

Task 1 - Reservoir Options c) Increase capacity -
Raising/dredging – Part 1, AWS September 2012

Increase capacity Task 1 - Reservoir Options c) Increase capacity -
Raising/dredging – Part 2, Alliance, December 2012

Task 1 - Reservoir Options d) Review previous new
reservoir options- Part 1, AWS, September 2012

Previous new reservoir options Task 1 - Reservoir Options d) Review previous new
reservoir options - Part2, Alliance, December 2012

Task 1 - Reservoir Options e) Assess new reservoir
options – Part 1, AWS, September 2012

New reservoir options Task 1 - Reservoir Options e) Assess new reservoir
options – Part 2, Alliance, December 2012

Task 2 Transfers, Alliance, May 2013TransfersTransfers

Task 3 – Water Reuse, Alliance, May 2013Review previous studies

Water Reuse Included in Task 3 report aboveAssess new options

Included in Task 3 report aboveAssess backwash reuse

Included in preparation of WRMP - no separate report
availableReview spare capacity on licence

Groundwater
Development

Included in preparation of WRMP – no separate report
availableReview group licences

Task 4 – Groundwater Review c) Review abandoned /
unused boreholes, AWS, December 2012

Review abandoned or unused
boreholes

Task 4 – Groundwater Review e) Review blending
requirements, AWS, November 2012Review blending requirements

Task 6 – CAMS Review Assess potential river abstraction
options, AWS, October r2012

Assess potential river abstraction
options

CAMSReview
Task 6 – CAMS Review b) Assess potential groundwater
abstraction options, AWS, November 2012

Assess potential groundwater
abstraction options

Task 7 – Sizewell B, AWS, May 2013Sizewell BSizewell

Task 8 - Aquifer Storage Options, Alliance, December
2012

a) Aquifer Storage Recovery
(ASR)Aquifer

Storage and
Recovery Task 8 - Aquifer Storage Options, Alliance, December

2012b) Infiltration galleries
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AppraisalSub-optionOption

Task 8 - Aquifer Storage Options, Alliance, December
2012c) Aquifer Recharge

Lower Trent Resources - 2012 Update Briefing Note, AWS,
July 2012Trent resources study

Trent
resources
study

Task 10 – FloodManagement Options, Alliance, November
2012Internal Drainage Boards

Flood
Management
Options

Task 10 – FloodManagement Options, Alliance, November
2012

Sustainable Urban Drainage
Systems (SUDS)

Task 10 – FloodManagement Options, Alliance, November
2012

Other flood management
schemes

Task 11 – Desalination, Alliance, May 2013Review existing options
Desalination

Task 11 – Desalination, Alliance, May 2013Assess new options

Task 15 – Review of tankering options, AWS, February
2013Tankering (Ocean)Tankering

Task 16 - Clapham increased abstraction, Alliance, May
2013Clapham increased abstraction

Clapham
increased
abstraction

Task 17: Norwich – Heigham (Options NB6, NB7, NB8),
Alliance, May 2013Norwich – Heigham Options

Norwich –
Heigham
Options

Table 4.1 Option appraisal reports

4.2 Feasible options

4.2.1 Details are given below of each of the feasible options that have been assessed in
our cost-benefit and cost-effectiveness modelling. This includes details of the yield; capex
requirements; opex requirements; social and environmental costs and sensitivity to climate
change.

4.2.2 The social and environmental costs have been developed using the BAGmethodology
recommended by the EA. Details of our approach are given in the appendix (Technical
Approach), along with a summary of the approach we have used to assess vulnerability to
climate change.

4.2.3 In the tables that follow, climate change sensitivity scores of 1, 2 and 3 denote low
sensitivity, limited sensitivity and sensitivity respectively. Feasible schemes are listed for
those RZs forecast to enter deficit during the planning period.
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Climate
Change

Sensitivity
Score (1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

1256112,830130,70012King's Lynn andWisbech
water reuseF1

130753,97054,00012King's Lynn desalinationF2

216322022,10012Ruthamford North RZ
transfer (12 Ml/d)F4

218525034,20025Ruthamford North RZ
transfer (25 Ml/d)F5

10.817201450.5LeakageFen1

11.818291550.5LeakageFen2

11.719372360.5LeakageFen3

15.621702140.5LeakageFen4

1-178-41,6550.2LeakageFen5

1--543,6020.74Enhanced MeteringFen6

1---5630.30Water Efficiency Audits
(measured households)Fen7

1---1260.07
Water Efficiency Audits
(unmeasured
households)

Fen8

Table 4.2 Fenland RZ feasible supply-side and demand management options

4.2.4 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

210201,7001.5Fenland RZ transferH1

110014015,6001Heacham water
reuseH2
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Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

119033016,6001Wash desalinationH3

240603,9001
Hunstanton RZ
groundwater
development

H4

1-0.110.280.02LeakageHun1

1-0.111.0110.02LeakageHun2

10.011.3110.02LeakageHun3

1-0.221.1350.02LeakageHun4

1-0.136-0.21050.01LeakageHun5

1--21360.03Enhanced MeteringHun6

Table 4.3 Hunstanton RZ feasible supply-side and demand management options

4.2.5 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

11,230015,500150,10046Bacton desalination
(46 Ml/d)NB1

34214251067,20046Norwich storageNB5

325029021,70046
Norwich intake to
existing bankside
storage

NB10

18601,78079,30011Norwich water reuseNB11

126003,43065,40011Bacton desalination
(11 Ml/d)NB12

1-0.318131500.4LeakageNTB1

10.119181620.5LeakageNTB2
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Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

10.719241820.4LeakageNTB3

12.119402020.5LeakageNTB4

11.48201800.1LeakageNTB5

1--906,4801.3Enhanced MeteringNTB6

1---9540.5
Water Efficiency
Audits (measured
households)

NTB7

Table 4.4 Norwich and the Broads RZ feasible supply-side and demand management options

4.2.6 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

11381151,70064,90011Ipswich water reuseES3

1281943,62055,20011Felixstowe desalinationES4

2310804,5000.8
East Suffolk RZ
groundwater
development

ES6

2623808,3006.0South Essex RZ
transferES10

10.212131050.3LeakageESU1

10.712161020.3LeakageESU2

11.51022870.2LeakageESU3

12.8123403960.3LeakageESU4

12.5181265350.1LeakageESU5

1---9900.53Water Efficiency Audits
(measured households)ESU6
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Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

1---1600.09
Water Efficiency Audits
(unmeasured
households)

ESU7

Table 4.5 East Suffolk RZ feasible supply-side and demand management options

4.2.7 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

114601,54074,40016Colchester water reuseSE1

210014011,30012East Suffolk RZ transfer
(12 Ml/d)SE2

14024002.7Amendment to Ardleigh
agreementSE4

210603,1001South Essex RZ
groundwater developmentSE6

311019010,7002Ardleigh reservoir
extensionSE7

220406,0002East Suffolk RZ Transfer
(2Ml/d)SE8

1-1.2106780.2LeakageSEX1

1-1.0108760.2LeakageSEX2

1-0.5912720.2LeakageSEX3

10.21018760.2LeakageSEX4

10.3107370.1LeakageSEX5

1---7090.38Water Efficiency Audits
(measured household)SEX6
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Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

1---1180.06Water Efficiency Audits
(unmeasured household)SEX7

Table 4.6 South Essex RZ feasible supply-side and demand management options

4.2.8 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

210303,7001.5South Essex RZ
transferCE1

240808,5001.5West Suffolk RZ
TransferCE2

10.224.1240.1LeakageCEX1

10.324.7220.1LeakageCEX2

10.212.590.1LeakageCEX3

1-0.4205-1.44550.1LeakageCEX4

1-0.3183-0.94070.1LeakageCEX5

1---1150.06
Water Efficiency Audits
(measured
households)

CEX6

1---360.02
Water Efficiency Audits
(unmeasured
households)

CEX7

Table 4.7 Central Essex RZ feasible supply-side and demand management options

4.2.9 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.
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Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed Costs
(£k)

210.1201,1001Newmaket RZ TransferCVY1

210.4303,1001West Suffolk RZ
TransferCVY2

1---140.01Water Efficiency Audits
(measured households)CVY3

1---40.002
Water Efficiency Audits
(unmeasured
households)

CVY4

Table 4.8 Cheveley RZ feasible supply-side and demand management options

4.2.10 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental & Social
Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

212416023,40015Fenland RZ transferE1

200.503,9005Newmarket RZ transferE2

1-0.8648-1.41,4290.1LeakageELY3

1-0.5440-0.99700.1LeakageELY5

1--201,4570.28Enhanced MeteringELY6

1---2600.14Water Efficiency Audits
(measured households)ELY7

1---460.02
Water Efficiency Audits
(unmeasured
households)

ELY8

Table 4.9 Ely RZ feasible supply-side and demand management options

4.2.11 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.
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Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

2427011,0008.5Newmarket RZ transferWS1

213518028,00015East Suffolk RZ transfer
(15Ml/d)WS2a

2405004.7East Suffolk RZ transfer
(resilience scheme)WS2b

134236033,6005Bury St Edmunds water
reuseWS3

117271021,2002.9Thetford water reuseWS4

111103,0004.5River Lark flow
augmentationWS5

210414023,40015South Essex RZ transferWS6

10106910.3LeakageWSU1

10.61013910.3LeakageWSU2

11.311201020.3LeakageWSU3

12.1183264590.3LeakageWSU4

1-0.3575-1.11,2790.1LeakageWSU5

1---5250.28Water Efficiency Audits
(measured households)WSU6

Table 4.10 West Suffolk RZ feasible supply-side and demand management options

4.2.12 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

135094,400103,50020Peterborough water
reuseRHFA2

327499400107,80016Rutland Dam RaisingRHFA3
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Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

32718643058,90011Pitsford Dam RaisingRHFA5

110361,47073,10013Canal TransferRHFA6

212016008
Reduce Ruthamford
North RZ raw water
export

RHFA15

14.1148685270.9LeakageRTN1

17.238983540.9LeakageRTN2

17.32671058900.9LeakageRTN3

19.06051181,7520.8LeakageRTN4

1-0.42,489-146,1270.4LeakageRTN5

1--53610.07Enhanced MeteringRTN6

1---2,7251.45
Water Efficiency Audits
(measured
households)

RTN7

1---4850.26
Water Efficiency Audits
(unmeasured
households)

RTN8

Table 4.11 Ruthamford North RZ feasible supply-side and demand management options

4.2.13 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

227532030,40024Ruthamford North RZ
Transfer 1 (24Ml/d)RHFA1

35175968092,90040Grafham dam raisingRHFA7

3495684930274,50026New Ruthamford South
ReservoirRHFA8
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Climate
Change

Sensitivity
Score
(1-3)

Environmental &
Social Costs

(Including carbon)Opex
(£k/yr)

Capex
(£k)

Average
capacity
(Ml/d)

Option NameOpt. Ref

Variable
(£k/yr)

Fixed
Costs
(£k)

332252019,8009
Recommission
Ruthamford South RZ
reservoir

RHFA11

2531164075,30039Ruthamford North RZ
Transfer 2 (39Ml/d)RHFA13

1 or 257367041,0005.4Huntingdon water reuseRHFA14

11.269656291.8LeakageRTS1

15.170986311.8LeakageRTS2

16.32711191,1021.8LeakageRTS3

114.42292111,4171.8LeakageRTS4

1-2.92,163335,7580.5LeakageRTS5

1--856,0401.17Enhanced MeteringRTS6

1---2,5031.32Water Efficiency Audits
(measured households)RTS7

1---3940.21
Water Efficiency Audits
(unmeasured
households)

RTS8

Table 4.12 Ruthamford South RZ feasible supply-side and demand management options

4.2.14 It is assumed that there are no significant social, environmental and carbon costs
for the enhanced metering and water efficiency options. In addition, it is assumed that there
are no on-going opex costs associated with water efficiency audits.

4.3 Trading options

4.3.1 Details of the main trades and bulk transfers that are included in the plan are given
in Table 4.13 below:

Start Date (in
plan)

Volume
(Ml/d)
Peak

Volume
(Ml/d)

Average
TradeCompany (to)Company (from)

2015-16(-)0.25Barnham CrossAnglian WaterCambridge Water

2012-137.25.2Baseline Ardleigh
Agreement (70/30 split)Anglian WaterAffinity East

2032-3310.87.8Amended Ardleigh
Agreement (80/20 split)Anglian WaterAffinity East
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Start Date (in
plan)

Volume
(Ml/d)
Peak

Volume
(Ml/d)

Average
TradeCompany (to)Company (from)

2012-1310991Grafham ExportAffinity WaterAnglian Water

2012-134.53.0Tiptree bulk supplyAnglian WaterEssex and Suffolk
Water

2012-131818Rutland ExportSevern Trent
WaterAnglian Water

Table 4.13 Summary details of principal water trades between companies

4.3.2 The bulk supply from Cambridge Water will be available on delivery of our AMP5
Barnham Cross transfer scheme.

4.3.3 We are also progressing discussions with Severn Trent Water about a trade based
on a statutory requirement that we have to export water to them from our Ruthamford North
RZ. The volume of the export is for 18Ml/d at average and peak and the trade would involve
us retaining this water for use in our own supply systems. To enable the trade to happen,
Severn Trent need to provide an alternative source of supply to customers in those parts of
their system that currently receive the export.

4.3.4 There is currently some uncertainty about the infrastructure required in the Severn
Trent system for the alternative source of supply and so although the option is technically
feasible, the costs and terms of a bulk supply agreement have yet to be agreed. For this
reason the trade has not been modelled in our least-cost modelling. The significance of this
is limited, as our modelling shows that no additional resources are likely to be required in
our Ruthamford North RZ until AMP10.

4.3.5 Table 4.13 does not include the minor cross-border connections that exist between
adjacent water companies. These are referenced in the Appendix on our trading related
discussions.

4.4 Protecting the environment

4.4.1 In developing our preferred plan we have framed our assessment of water resources
within the context of protecting the environment. We believe that this is in accordance with
Government’s aspiration to achieve positive environmental outcomes through the WRMP
process, as presented in Water for Life.

4.4.1 Strategic Environmental Assessment & Habitats Regulations

4.4.1.1 We have assessed the environmental impact of ourWRMP, with particular reference
to the each of the demand management and supply scheme options. We have completed
a Strategic Environmental Assessment (SEA) of the plan in accordance with UKWIRGuidance
‘Strategic Environmental Assessment and Habitats Regulations Assessment – Guidance
for Water Resources Management Plans and Drought Plans’ (ref. 12/WR/02/7); and the
Office of Deputy Prime Minister (ODPM) (now the Department for Communities and Local
Government (DCLG)) Guidance ‘A Practical Guide to the Strategic Environmental Assessment
Directive’ (September 2005).
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4.4.1.2 We have also completed a Habitats Regulations Assessment (HRA) and a WFD
assessment. These assessments are presented in separate reports but the results have all
fed into the SEA. Figures 4.1 to 4.3 show the interaction between the different assessments
and the WRMP.

4.4.1.3 The main written output from the SEA process is the Environmental Report which
is available under separate cover. The Environmental Report presents information on the
likely significant effects of options presented in our WRMP, and has been used to inform our
decision on the selection of our preferred options. The SEA includes details of the schemes
that were discounted on environmental grounds.

Figure 4.1 Assessment interactions

Figure 4.2 Interactions between the WRMP, the SEA and HRA
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Figure 4.3 Interactions between the WRMP and WFD Assessments

4.4.1.4 The HRA process has included an assessment for the supply options to determine
whether there was potential for likely significant effects on any European sites (of
environmental importance). Where this assessment demonstrated potential for any of the
preferred options, then a further stage of Appropriate Assessment was completed to confirm
that the schemes would not cause any adverse impact to the European sites.

4.4.1.5 An Appropriate Assessment was completed for the Norwich Discharge Reuse
scheme (NB11) and the Ruthamford North Transfer (RHFA1), and both concluded no likely
significant effect.

4.4.1.6 TheWFD assessment followed the EA’s national screening approach to determine
the level of risk from the proposed schemes to WFD status and objectives of water bodies.
In accordance with the EA’s guidelines, we have not completed a WFD assessment for the
options that rely on a bulk transfer from another water company. Where the screening has
identified a potential risk we have identified the information required or investigation needs
to complete a full WFD assessment.

4.4.2 Discounted schemes

4.4.2.1 The SEA includes a full assessment of all of the feasible options that we have
considered through theWRMP process from draft for consultation through to the final preferred
plan. The scheme options have been refined and amended based on a number of criteria
including capacity to meet demand, and feasibility in terms of cost and environmental
implications. The schemes listed in Table 4.14 have been discounted for the reasons
described and were therefore not considered further in developing the preferred plan.
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Reason for discounting schemeScheme Name

Scheme NB2 is a sustainability reduction scheme which provided an alternative
raw water source to theWensum. However this option did not provide adequate
resource to fully satisfy the sustainability reduction so was discounted. A smaller
Norwich water reuse option has been developed (NB11) which includes
additional water treatment capacity and therefore provides additional DO.

Norwich water reuse (NB2)

Rejected due to potential significant environmental effects of brine discharge
and effects on designated sites.Cantley desalination (NB3)

Discounted as this option did not provide adequate resource to fully satisfy the
sustainability reduction and the potential environmental effects on designated
sites.

Lowestoft water reuse (NB4)

Since the publication of the draft WRMP Anglian Water has been working with
the Environment Agency and Natural England to resolve concerns about the
preferred option for delivering the Wensum sustainability reduction (NB10).

Norwich intake with
pre-treatment (NB6)

As part of this work all the Norwich and the Boards RZ options have been
revisited to ensure that a common approach is taken for all options. The
preferred option (NB10) is to reinstate the downstream intake with transfer back
to the existing storage pits. Therefore as the risks (water quality, low flow etc)
can be managed and are considered acceptable for NB10 then the option to
add additional upfront treatment process (NB6) is not required and therefore
discounted.

As stated above all Norwich and the Boards RZ options have been revisited.
A hydrological assessment of the storage pits concluded that normal operation
does not impact the River Wensum SAC. There is no requirement to line the
pits for continued use and therefore this option has been discounted.

Norwich intake with lining
existing bankside storage
(NB7)

This option to provide new bankside storage (NB8) was developed as an
alternative to utilising the existing storage pits if the risks associated with
continued operation of the pits were deemed unacceptable. Normal operation
of the pits is acceptable and so this option has been discounted.

Norwich intake with new
bankside storage (NB8)

This option was not presented in the draft WRMP. It was discounted before
the publication of the draft as it was assumed that the work required to restore
the intake will be carried out as asset maintenance. Therefore the baseline
DO was calculated assuming the intake had been refurbished and the option
discounted.

Grafham intake refurbishment
(RHFA9)

The original option set for Ruthamford was developed using an early version
of the supply demand balance which showed a peak deficit greater than the
average deficit. Therefore a set of peak specific options were developed

RHFNorth Transfer 3 (RHFP1),
RHFNorth Transfer 4 (RHFP2),
RHFNorth Transfer 5 (RHFP3), (denoted RHFP1, P2 etc). However the final supply demand balance used forClapham WTW (RHFP1),
Ruthamford North RZ transfer
(RHFP5)

the draft WRMP and the revised draft WRMP shows a smaller peak deficit than
at average. Therefore the option set developed for average are adequate to
satisfy the peak deficits and the peak specific options have been discounted.

Following further review of RZ integrity Cambridgeshire and West Suffolk RZ
has been split into a number of new RZs for the revised draft WRMP. This
option is no longer applicable to the new configuration of RZs.

Thetford PZ transfer (CWS1)

As above, this option is no longer applicable to the new configuration of RZs.Sudbury PZ transfer (CWS3)

As above, this option is no longer applicable to the new configuration of RZs.Haverhill water reuse (CWS6)

As above, this option is no longer applicable to the new configuration of RZs.Fenland RZ transfer (CWS11)

Table 4.14 Discounted supply options
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4.4.3 Strategic options

4.4.3.1 We have previously considered a wide range of strategic water resource options
including new winter storage reservoirs, a regional scale aquifer storage and recovery (ASR)
scheme, additional water reuse schemes and desalination options. Our plan shows that
over the forecast period we are likely to be able to maintain the supply-demand balance
without these. Our requirement for them is in the long-term or if the impacts from worst case
climate change, high population growth, worst case sustainability reductions and worst case
combination scenarios are realised. Given the strategic significance of such options and
the uncertainty inherent in worst case assessments, we believe that they are best considered
as part of the multi-company, multi-sector WREA project. Sustainable management of water
resources and the freshwater environment will be a central part of the WREA project, and
enable a robust long-term water resources strategy to be developed for East Anglia.

4.4.3.2 We have not included any detailed environmental assessment of these strategic
options in the current plan or the accompanying SEA. However, it is worth noting that a
number of these strategic options were considered in more detail in the environmental reports
and SEA which accompanied the 2010 WRMP.
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5 Consultation Issues and Customer Views

Key Points

Customer attitudes to supply-demand risk and levels of service have been explored
through consultation on the PR14 Business Plan and draft WRMP
From this a cost-benefit analysis has been completed for proposals to enhance
levels of service in our Ruthamford RZs; extend our demandmanagement programs
and defer a limited number of sustainability reductions from AMP6
Related to the demand management proposals, we have also assessed the costs
and benefits of compulsory metering
The results of this work show that customers value the benefits of the level of
service enhancements and extended demand management programmes more
than the costs and that these investments are cost-beneficial
Compulsory metering is shown not to be cost-beneficial compared to our preferred
metering strategy, and
Deferring the sustainability reductions avoids a significant risk of stranding
expensive new assets. The short-term environmental risks that result from this will
be offset by our extended demand management programme, NEP Phase III river
restoration works and by piloting an abstraction incentive mechanism.

5.1 Customer engagement

5.1.1 Love Every Drop

5.1.1.1 Given the threat posed by climate change, growth and sustainability reductions,
we have developed our Love Every Drop campaign to raise awareness about the value of
water. We want to get people thinking as responsibly about water as many millions already
do about recycling.

5.1.1.2 Our overall ambition is to reduce consumption, stop pollution, cut carbon and
eliminate waste. To achieve this, Love Every Drop encourages new and different attitudes
to water, leading our customers to adopt more responsible behaviours. Love Every Drop
goals that are relevant to our WRMP include:

Be the frontier performer in our industry, including best performer on leakage, a drive
to be the most efficient water company and championing innovation
No pollutions. Successfully treating wastewater and returning high quality effluent to
rivers allows us to support base flows and so mitigate the impact of extended periods
of dry weather
Halve embodied carbon in the building of new assets by 2015 and reduce operational
carbon by 10%. Achieving these targets will require work with customers and
communities to promote better understanding about the link between water and carbon,
and
Effective management of climate change and growth. This includes campaigning to
help people save water and energy, understanding embedded water in business
customer products, working with local authorities to put water sustainability at the heart
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of the planning process, protecting and enhancing biodiversity and encouraging efforts
to care for our environment.

5.1.2 Key consultation issues

5.1.2.1 In developing this plan, we have consulted widely with our customers and other
stakeholders on issues related to the management of water resources. This has included
the following:

Publishing a draft version of this plan
Publishing draft versions of the related Strategic Environmental Assessment and Habitats
Regulation Assessment
Hosting a Water Summit, at which stakeholders were engaged on the challenges we
face in our region and the key consultation issues
Engaging with other abstractors at a strategic water resource management workshop
Meeting with local authorities in our region to brief them on the plan and on the key
consultation issues, and
Customer engagement on the supply-demand investments which are contained in our
PR14 Business Plan

5.1.2.2 The development of the plan has also been influenced by the 2010-12 drought
and the collaborative planning efforts that emerged from this. These included:

Engagement with the EA on the need for a more flexible and adaptive approach to
long-term water resource planning in which it was recognised that there need to be
improvements in the way that we manage uncertainty and risk
Work with the National Drought Management Group (NDMG). Organised to develop
contingency plans for a third dry winter, this comprised representatives from the water
companies, regulators and other third parties. A key recommendation from the NDMG
was to progress appropriate levels of resilience through the existing water resource
and drought planning processes, and
Two drought workshops, one of which was sponsored by Anglian Water. At these a
consensus was developed on the need for water resource planning to increase the
resilience of our supply systems to the possible future effects of drought, climate change
and population growth.

5.1.2.3 The PR14 customer engagement process was based on a wide range of activities
and involved using the views of our customers to shape the options in our business plan;
test choices and test the acceptability of our final strategy and plan, including in respect of
water resource management issues. Key features included:

15 focus groups with household customers and 45 in-depth interviews with business
customers and other stakeholders
Our Discover, Discuss, Decide interactive website and social media campaign, which
produced over 4,800 responses
A Water View budget simulator
Willingness to pay surveys. There were two of these: a main survey and a second
stage survey focused on water resource issues including levels of service and the
different options for maintaining the supply-demand balance
Acceptability research, and
Independent scrutiny and challenge from our Customer Engagement Forum.
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5.1.2.4 Given the scale of our future supply-demand challenges, we also consulted on a
number of key issues in our draft WRMP, including:

Should we invest to improve levels of service? Through historic and recent
investment to “drought-proof” vulnerable groundwater sources and our direct intakes,
customers supplied from these receive a higher level of service than customers who
depend on supplies from reservoirs. Approximately 680,000 customers are directly
affected by this issue at the moment. We think that these customers should have the
same levels of service as everyone else but delivering this involves building a large raw
water transfer from the Trent into our Ruthamford supply system that is estimated to
cost £425m. If this investment is made, almost none of our customers would be at risk
from rota-cuts or stand-pipes during extended periods of drought
By how much more should we reduce leakage? Leakage is a critical issue for
customers. We currently out-perform our leakage target, which is set by Ofwat and the
EA at the sustainable economic level of leakage (SELL), and are considering howmuch
lower we should go. Controlling leakage is expensive and short term (2020) options
to reduce leakage to 94% and 73% of our current SELL will cost between £16m and
£43m per year respectively. Over the long-term (2040), reducing leakage to 44% of
our current SELL will cost £25m per year. Since we are already below our SELL, these
investments would all be more expensive than developing alternative supply-side options
Should we promotemetering andwater efficiency across the whole of our region?
Typically in water resource investment planning, metering and water efficiency are only
promoted in areas which are in deficit. However, a key Government target is reducing
levels of consumption and so we are considering the value of extending the programme
across the whole of our supply area
What is the best approach to achieving sustainable levels of abstraction? We
are committed to restoring sustainable levels of abstraction in our region. However,
the EA has identified a large number of sites where we may have to relocate our source
works. Given the costs that are involved, we need a high level of certainty about the
volume of additional supplies that are required. For schemes where certainty is an
issue, we are committed to a combination of investigation, planning and environmental
risk mitigation in AMP6, followed by the delivery of assets in AMP7.

5.1.2.5 In the section below we summarise our customers view of these issues and their
willingness to pay to avoid the related risks. We then use this information to complete a
cost-benefit analysis for each of the related schemes/proposals. We have structured this
discussion on the basis of:

Enhancements to levels of service in the Ruthamford supply system
A programme of extended demandmanagement schemes, including leakage, metering
and water efficiency, and
The deferral of a limited number of sustainability reduction schemes from AMP6 to
AMP7

5.1.2.6 Related to the proposals for an extended demand management programme, we
also include details of a cost-benefit analysis for compulsory metering.
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5.2 Enhanced levels of service

5.2.1 Background

5.2.1.1 The Trent-Ruthamford transfer scheme is designed to enhance levels of service
for customers in our Ruthamford supply system. These are exposed to a three dry winter
related risk of non-essential use bans, rota-cuts and standpipes that most of the rest of our
customers are not.

5.2.1.2 Since privatisation, there have been a number of droughts in our region. In response
to each of these, we have invested to secure supplies. These schemes have been directed
at vulnerable groundwater and direct abstraction systems. Once we have delivered our
2010-12 drought schemes, none of our customers who are supplied from these will be
vulnerable to drought related restrictions on supply.

5.2.1.3 By contrast, customers supplied from reservoirs will still be exposed to a risk of
severe restrictions. This will vary as a proportion of the supply which is derived from reservoirs
and our biggest vulnerability is in the Ruthamford supply system. In this, 680,000 customers
depend almost entirely on reservoirs for their water supply.

5.2.2 Investment need

5.2.2.1 The 2010-12 drought exposed critical vulnerabilities in the Ruthamford system
with respect to the effect of three dry winters.

5.2.2.2 Following the second dry winter, a temporary use ban was implemented and
arrangements made for a non-essential use ban. Contingency planning showed that a third
dry winter would have resulted in a shortfall in supplies and the need for rota-cuts and
standpipes. Fortunately, the drought ended and these measures were not required. If used,
the consequences would have included:

1. Households and businesses being “off” water for several hours each day. This would
have caused severe disruption to essential domestic routines (washing, bathing and
toilet flushing), loss of amenities, a risk to public services and severe economic disruption
with a significant loss of output

2. Severe strain on our distribution system, leading to a loss of performance and further
disruption as essential repairs are made

3. Increased water quality risks from de-pressurisation of the distribution system and the
ingress of potentially contaminated surface water and shallow groundwater. This is
likely to have led to an increase in boil notices, as well as more frequent unplanned
interruptions to supplies as mains were flushed to remove the contaminated water

4. A massive increase in leakage caused by damage to the distribution system from
repeated cycles of pressurisation and depressurisation. Experience elsewhere shows
that these effects persist well after the system returns to "normal" operation

5. Degradation of the environment as emergency abstractions are used in an attempt to
reduce the size of the drought deficit, and

6. If the drought had persisted, massive expenditure on emergency work to bring additional
supplies into the region. Options include inter-basin transfers; tankering freshwater
into the region from overseas, water re-use and seawater desalination with transfers
from the coast to population centres inland.

5.2.2.3 Rota-cuts and standpipes would also have had a massive detrimental impact on
the reputation of the water sector.
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5.2.3 Customer views and willingness to pay

5.2.3.1 Customer attitudes to levels of service were surveyed for the PR14 Business Plan.
Arising from this:

There is recognition of increasing pressure on water supply systems from growth and
changing weather patterns. Customers note that the Anglian region is particularly
vulnerable to these effects
Customers are clear that severe restrictions are unwanted and that they are willing to
pay to avoid them
They do not expect to experience severe restrictions in their lifetime
They expect us to be planning ahead, taking action now to build resilience and prevent
problems storing up for the future, and
Opinion is divided about future investment in resilience; some customers want investment
to continue at the current rate (while keeping bill increases to a minimum) while similar
proportions would like to increase levels of investment.

5.2.3.2 From Consumer Council for Water research completed following the 2010-12
drought:

Customers think that responsibility for managing droughts and conserving water lies
mostly with water companies, and
When asked what companies should be doing to avoid hosepipe bans in the future, the
fixing or prevention of leaks featured most prominently, while others mentioned moving
water around the country and general investment in infrastructure.

5.2.3.3 Willingness to pay to avoid supply restrictions was also assessed for the PR14
Business Plan. From this:

Customers are willing to pay £4.813m per year to avoid a 1Ml/d deficit, and
Overall they would be willing to pay £30 per year each for a defined package of service
enhancements. Given 1.904m households, this is equivalent to £57.13m per year.

5.2.4 Investment alternatives

5.2.4.1 Arising from the 2010-12 drought, the following options were considered for
maintaining supplies in the Ruthamford system:

Accelerated delivery of supply-side schemes from our 2010 WRMP. These included
the groundwater development and recommissioning a reservoir
Restricting exports from the Ruthamford system to Lincolnshire. This involved providing
an alternative source of supply for customers in Grantham
Increasing connectivity in the Ruthamford system so that the available resources could
be used more effectively
Enhancing pumping capacity at our intakes on the Rivers Nene and the River Ouse,
so that refill opportunities could be maximised, and
Demand management measures including reducing leakage and increasing metering
and water efficiency activities.

5.2.4.2 A number of these schemes are currently being delivered and we are planning
further reductions in leakage, more meter installations and more water efficiency activity.

PART ONE82
Consultation Issues and
Customer Views

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



5.2.4.3 Even with these measures, we estimate that a third dry winter in the Ruthamford
system would have resulted in a shortfall in supplies of up to 200 Ml/d. The options we have
considered for dealing with this include:

River Trent transfer to Rutland Reservoir (200Ml/d)
River Trent transfer to Wing WTW and Morcott WTW (200Ml/d)
River Trent transfer to River Welland and River Nene (200Ml/d)
Integrated raw water transfer network – the Trent Ruthamford scheme comprising a
Trent transfer to the River Nene and River Ouse (200Ml/d)
River Trent transfer to Pitsford Reservoir by canal (50Ml/d)
Transfer from Grafham to Pitsford (40Ml/d)
Trading water with Severn Trent Water
Trading water with Affinity Water
Dam raising for Rutland Water (20Ml/d)
Dam raising for Pitsford Water (14Ml/d)
Dam raising for Grafham Water (50Ml/d)
New reservoir near Grafham Water (33Ml/d), and
New South Lincolnshire Reservoir (113Ml/d).

5.2.4.4 In respect of these:

1. The water trading options are unlikely to be reliable in times of drought and so have
been discounted

2. The Grafham-Pitsford option assumes resource availability in the southern part of the
Ruthamford supply system during a drought in the northern part. In a drought across
the whole of the Ruthamford supply system this option would not increase overall
resource availability

3. Similarly, the newGrafham dam and the dam raising options all assume a partial drought
in the Ruthamford supply system and the ability to maintain and then transfer resources
from the unaffected parts of the system. As such, it is unlikely that these options would
provide additional resources during a drought across the whole of the Ruthamford
supply system, and

4. The South Lincolnshire Reservoir and canal transfer options have insufficient capacity
to restore the whole of the drought deficit.

5.2.4.5 Based on this, feasible options for mitigating drought risk for all Ruthamford
customers are restricted to the various Trent transfers. More work is needed to assess the
cost-effectiveness of each of these and so at this stage, a raw water transfer option that
would support the whole system is preferred. This would cost around £425m of which £4m
is needed for detailed design work. For affordability, we propose to complete the design
work in AMP6 and deliver the resulting scheme in AMP7. The design work will assess the
environmental and bio-security issues associated with such a large inter-basin transfer.

5.2.5 Cost benefit assessment

5.2.5.1 Assuming that each of the 680,000 customers at risk in the Ruthamford supply
system is willing to £30 per year to avoid severe restrictions and that the life of the assets
we deliver is 80 years, customers value the benefit from investing in the scheme at £447.97m.
This sum exceeds the current scheme capex estimate by £23m.
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5.2.5.2 If a value based on the Ml/d avoided deficit is used and this is capped to account
for diminishing marginal benefit effects at £96.26m per year (equivalent to 20Ml/d), the
benefits of the scheme are valued at £794.54m. This is £370m or 1.9 times more than the
cost of the scheme. Both sets of calculations assume a discount rate of 4.5%.

5.2.5.3 A high level assessment of the impact on customer bills shows that the scheme
will add between 1.5% and 2% to total bills for water and wastewater services. This is
equivalent to approximately £6 per year and is much less than the £30 limit derived from our
willingness to pay surveys. Other benefits from the scheme include avoidance of the following:

Damage to the integrity of our Ruthamford distribution system with benefits for leakage
reduction, water quality risk, incidences of low pressure and unplanned interruptions
to supply
The risk of needing to deliver high value capital schemes in an emergency situation,
and
Reputational damage from having over 1,000,000 people on rota-cuts and standpipes.

5.2.5.4 The value of these benefits is in addition to the benefits valued by customers.

5.2.6 Impact of the investment on levels of service

5.2.6.1 Until the scheme is delivered (2024-25), our levels of service will remain as they
are now. These include:

Temporary Use Ban: 1 in 10 years (includes hosepipe bans)
Non-essential Use Ban: 1 in 40 years
Rota-cuts and Standpipes: 1 in 100 years.

5.2.6.2 Following delivery of the scheme, the risk of widespread non-essential use bans,
rota-cuts and standpipes will be removed. We will likely retain a level of service based on
a 1 in 10 year temporary use ban, since this gives us the flexibility to deal with environmental
and social issues that arise from drought and extended periods of dry weather.

5.2.7 Scheme implementation

5.2.7.1 For this WRMP and the PR14 Business Plan, we have completed a high level
assessment of the different drought resilience options for the Ruthamford system. This has
shown that the Trent-Ruthamford scheme is both technically feasible and our preferred
option.

5.2.7.2 Before the scheme is delivered, however, more detailed work is needed to assess
the environmental issues associated with the scheme; to validate the initial feasibility
assessment and to confirm affordability. This work will be undertaken in AMP6 in the early
“Risk and Value” stages of our capital delivery process.

5.2.7.3 The progression of the scheme depends on a favourable outcome to these
preliminary works. At the present time construction is not planned until AMP7 (2020-25).

5.2.7.4 A significant part of the preliminary work will be with the Environment Agency and
Natural England to map the environment-related regulatory requirements for the scheme.
This includes discussing the most appropriate drought management measure under which
the transfer would be used. The legislative measures would include drought permits or
drought orders, both detailed under the Water Resources Act 1991 as amended by the
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Environment Act 1995 and theWater Act 2003. Our discussions with the Environment Agency
will extend to requirements for environment assessments ahead of drought permit or drought
order applications as well as baseline monitoring. Our next Drought Plan, scheduled for
publication in 2019, will also be extended to include the Trent to Ruthamford option should
the scheme prove to be environmentally and technically feasible and affordable.

5.2.7.5 The remaining scope for the AMP6 work includes:

Validation of the high level need and alternatives assessment, including the development
of detailed Capex and Opex estimates for feasible alternative options. This work will
involve an appraisal of the infrastructure in the Ruthamford system to ensure that, if
required, water delivered to theWelland and Nene parts of the system can be distributed
to areas supported by the Great Ouse
Completion of a Strategic Environmental Assessment (SEA) and Habitats Regulation
Assessment (HRA) for the scheme. These are likely to require a significant effort since
the proposed scheme involves a large inter-basin transfer and there are concerns in
respect of:

Invasive species and the related need for adequate bio-security measures
The potential for adverse impacts on designated sites. These include on the Trent
as well as on the Nene, Welland and Great Ouse and
In combination effects, arising from the abstraction of water from the Trent. This
includes taking account of downstream abstractions for a number of large power
stations

An assessment of the impact of the scheme on current and future flows in the Trent,
Nene, Welland and Great Ouse. This work will include an assessment of the likely
effect of the scheme on navigation in the Trent, as well as on other downstream
abstractors and an assessment of the possible future effects of climate change
Completion of field investigations related to the environmental and engineering
assessments that are required
Completion of the detailed design work, and
The preparation and submission of one or more planning applications.

5.2.7.6 Given the strategic nature of the transfer, the potential for using it as part of our
long-term water resource strategy will also be assessed in AMP6. This work will be completed
via the Water Resource East Anglia (WREA) project and will focus on whether the transfer
can be used to support additional winter storage reservoirs in the region and if delivery of
the scheme risks stranding any current or future assets. It should be noted, however, that
since the transfer is required for mitigating drought related risk in the short to medium term,
this work will focus on the additional value or risk that could arise from integrating its use
with our longer term supply-demand strategy.

5.3 Extended demand management programme

5.3.1 Background

5.3.1.1 Our baseline supply-demandmodelling shows that under a dry year annual average
(DYAA) scenario, the sum of our RZ deficits is 34.5Ml/d at the end of AMP6 and 103.2Ml/d
at the end of AMP10. From Section 4, we have a number of feasible options for meeting
these deficits, including reducing leakage, increased metering and water efficiency activity,
resource development, transfers and trading.
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5.3.1.2 From Figure 5.1 and Figure 5.2, however, scenario testing shows that there are
circumstances in which our supply-demand deficits could bemuch larger than we are currently
forecasting. In the short-term, these are restricted to capping our deployable output at recent
actual levels of abstraction. By 2039-40, higher than expected population growth; worst
case climate change and sustainability reductions; capping deployable output at recent
actual levels of abstraction and our least cost planning scenarios may all produce deficits
which are significantly greater than in our baseline. In the event that some combination of
these scenarios is realised, likely outcomes would include:

A much higher risk of restrictions on supply, including more temporary use bans and
non-essential use bans and in extreme circumstances, rota-cuts and standpipes, and
Greater than expected levels of investment to maintain the supply-demand balance.
In extreme circumstances this could include for strategic options such as winter storage
reservoirs

5.3.1.3 Under these circumstances, we are proposing to extend our demandmanagement
programmes; using the water savings that result to off-set our future supply-demand risk.

Figure 5.1 Sum of RZ DYAA deficits at end of AMP6 (scenario
testing)
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Figure 5.2 Sum of RZ DYAA deficits at the end of AMP10 (scenario
testing)

5.3.2 Customer views and willingness to pay

5.3.2.1 Customer attitudes to various supply-demand issues, including the restrictions on
supply that would result from widespread supply-demand deficits in our system, have been
evaluated for our PR14 Business Plan. Arising from this, our customers:

1. Recognise that there is increasing pressure on supply systems from growth and a
changing climate and that the Anglian region is particularly vulnerable to this threat

2. Are clear that severe water restrictions are unwanted and are willing to pay to avoid
these. They do not expect to experience rota-cuts and standpipes in their lifetimes.

3. Want us to take preventative action and engage in long-term planning to build resilience.
This includes working in partnership with others and investing to deliver extra supplies,
and

4. Have divided opinions on the level of investment needed; some customers want to
spend the same as we are spending now, while others want us to increase levels of
expenditure.

5.3.2.2 In terms of leakage, metering and water efficiency:

Customers are particularly concerned about leaks, which are seen as wasteful of a
precious natural resource, a reason for higher bills and a reason why interruptions to
supply are sometimes necessary
Arising from the above, customers want clear evidence that we are “doing our bit” to
tackle leakage
Most customers regard meters as the fairest way to pay for water, although the issue
of compulsory metering divides opinion. There is recognition that some customers
have additional needs for water, or may struggle to pay their bills, and
There is strong support for campaigns to help customers save water including more
advice from us; low cost or free water saving devices and greater evidence of payback
on bills.
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5.3.2.3 From research conducted by the Consumer Council for Water (CCW) following
the 2010-12 drought, customers are clear that water companies are responsible for
maintaining supplies during droughts. Measures that they expect us to adopt include
preventing leakage; providing free water saving devices and advice on how to use less water
and investing in transfers and other infrastructure.

5.3.2.4 For PR14 cost-benefit purposes, our customers have also been surveyed to
determine their willingness to pay to avoid supply restrictions. This work was based on:

A “main” willingness to pay survey that was focused on our service measures framework
and included an assessment of customer value for changing the frequency of hosepipe
bans, and
A second stage survey, in which the relative value of other forms of restrictions and the
value of different options for maintaining the supply-demand balance were assessed.

5.3.2.5 The main survey determined that customers were willing to pay £644k per year
for a 1% change in the frequency of hosepipe bans. The second stage survey determined
that equivalent values for non-essential use bans and rota-cuts/standpipes were £1.731m
and £3.342m respectively.

5.3.2.6 These levels of service based valuations were converted to equivalent values per
Ml/d of avoided deficit. Based on the data for hosepipe bans:

Customers are willing to pay £4.813m per year to avoid a 1Ml/d deficit
Where leakage options are used to maintain levels of service, this increases to £12.471m
per year, and
For demand management options the equivalent value is £6.404m per year.

5.3.2.7 In respect of an upper limit for willingness to pay, customers have also said that
they would only be willing to pay up to £30 per year each for a defined package of service
improvements.

5.3.3 Cost benefit analysis

5.3.3.1 Details of the capex requirements and water savings for the extended demand
management programme are given in Table 5.1 below:

AMP6 Capex
(£m)Water saving (Ml/d)DetailsProgramme Element

£118.48m39Ml/d172Ml/d leakage by 2019-20 (from 211Ml/d
SELL target in 2014-15)Leakage

£20.73m1.9Ml/d (AMP6) to
4.3Ml/d (AMP10)

85,595 meter installations with switching on
demand or by change of occupancy.
Estimated saving 50 l/p/d per installation

Enhanced metering

£16.26m8.6Ml/d
180,000 water efficiency audits with free
fitting of water saving devices. Estimated
saving 48 l/p/d per audit

Water efficiency audits
(Bits and Bobs)

£155.47m51.9Ml/dTotal (AMP10)

Table 5.1 Capex and water savings for extended demand management programme
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5.3.3.2 From the scenario testing, and excluding impacts from the recent actual scenario,
our supply-demand deficits may be between 5.5Ml/d and 16.8Ml/d greater than forecast by
the end of AMP6. By the end of AMP10 the deficits could be between 33Ml/d and 118Ml/d
greater.

5.3.3.3 Based on the second stage willingness to pay survey data, customers would be
willing to pay at least £72.19m per year to avoid a notional 15Ml/d deficit. If this was delivered
through leakage reduction, the willingness to pay would be equivalent to £187.06m per year.

5.3.3.4 However, customers have also said that they are only willing to pay £30 per year
extra for a defined package of service improvements. Given 1.904m household customers
in 2012-13, this is equivalent to £57.13m per year.

5.3.3.5 Discounted over 25 years at 4.5% and assuming willingness to pay capped at £30
per customer per year, the maximum that customers are willing to pay to avoid deficits is
£847m. This is around 5.5 times the Capex needed to deliver the extended demand
management programme. Assuming willingness to pay based on the second stage study
and a short term supply-demand risk of 15Ml/d gives equivalent willingness to pay values
of between £1,070m and £2,774m. These values far exceed the cost of the programme.

5.3.3.6 In addition to the reduced levels of service risk that our customers are willing to
pay for, the benefits of the extended demand management programme include:

A smaller water foot print, with benefits for sustainability that include helping to meet
the long-term environmental needs of our region
Increased resilience to the longer-term effects of population growth and climate change
Based on water savings of 52Ml/d, a reduction in greenhouse gas emissions equivalent
to 23,000 tonnes of CO2e per year
The metering part of the extended programme will help us to achieve high rates of
meter penetration without the need for compulsory metering. In respect of this, the
majority of our customers think that the decision to have a meter should be voluntary
Meeting our customers need for practical help to reduce levels of water consumption,
as well as their desire to see us “doing our bit” to reduce leakage, and
For measured customers receiving a water efficiency audit and a reduction in their bills.
This is particularly important for vulnerable customers.

5.4 Deferred sustainability reduction schemes

5.4.1 Background

5.4.1.1 Where abstraction for public water supply is shown to have a damaging effect on
the environment, we are required to reduce deployable output and restore abstraction to
sustainable levels. Where this can be achieved through a change in the abstraction licence,
this is known as a “sustainability change”; where we need to deliver a scheme, this is known
as a “sustainability reduction”.

5.4.1.2 Sustainability changes and reductions may result from the Habitats Directive (HD),
the WFD or some other local driver. Details of the changes and reductions that are required
are developed in conjunction with the EA and delivered via the National Environment
Programme or NEP. For the 2015 WRMP we have referred to Phase III of the NEP. In
total, this contains details of 182Ml/d of confirmed, likely and unknown sustainability reductions
(see Section 3). Of these, schemes for confirmed sustainability reductions in the Norwich
and the Broads and Hunstanton RZs are being delivered in AMP6.
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5.4.1.3 For the remaining confirmed sustainability reductions, we have developed feasible
options for delivering these that have been modelled as part of the process for developing
our WRMP. This shows that the following schemes would be the most cost-effective:

Fenland RZ: a £22m treated water transfer from the Ruthamford North RZ. This is
required so that we can reduce abstractions from our intake on the River Nar, and
West Suffolk RZ: a £2.9m scheme to divert recycled water to a new discharge point
on the River Lark. If this is successful, we would avoid a reduction in deployable output
from one of our sources which is close to the River Lark.

5.4.1.4 In the least-cost model, an option to transfer supplies into the West Suffolk RZ
using a main from our East Suffolk RZ is also selected. This main is needed to provide
resilience for the West Suffolk supply system and will be delivered in AMP6. To ensure that
the main is kept ready for use in an emergency, a relatively small volume of water would
have to be pumped into the West Suffolk RZ at all times; in the model this is used to help
mitigate the need for the confirmed sustainability reduction.

5.4.1.5 No scheme is included in the WRMP for a large confirmed sustainability
change/reduction in the East Lincolnshire RZ. This is because the supply-demand balance
is projected to remain in surplus after the proposed change/reduction has been made.

5.4.2 Delivery risks and issues

5.4.2.1 Through the Phase III NEP, we will also be delivering 23km of river restoration
works and a number of environmental investigations. The restoration works will target the
River Nar in the Fenland RZ and Laceby Beck and Skitter Beck in the East Lincolnshire RZ.
These rivers are the focus of the confirmed sustainability reductions in this area.

5.4.2.2 Arising from these restoration works and other factors, the following risks and
issues are apparent in respect of the confirmed sustainability reductions for the East
Lincolnshire, Fenland and West Suffolk RZ’s:

IssuesRiskCurrent
scheme

Resource
zone

An additional 5.3Ml/d of sustainability
reductions may be required in this RZ.

Demand management, infiltration
reduction or a reduction in consented
discharges could reduce the volume of
dry weather flow available for the scheme

Augmented
flow and
East Suffolk
RZ
(resilience
transfer)

West
Suffolk

A combined solution for 9.8Ml/d may be
more cost-effective than separate
solutions for 4.5Ml/d and 5.3Ml/d

Possible stranding of the recirculation
scheme following the delivery and use of

Changes in the discharge consent for the
water recycling centre could affect the
economics of the proposed scheme,
making it more expensive than an
alternative

the resilience transfer main from East
Suffolk

A solution based on the "best value" demand management programme (leakage
reduced to 172Ml/d; more metering and water efficiency) and a transfer via the
resilience main from East Suffolk may be more sustainable and reliable than the
preferred scheme
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IssuesRiskCurrent
scheme

Resource
zone

Scenario testing shows that the transfer options selected in the Norfolk, Suffolk,
Cambridgeshire and Essex areas are all sensitive to assumptions about the possible
future effects of climate change, sustainability reductions and WFD no-deterioration
requirements. Given significant uncertainty about each of these, there is a risk of
asset stranding.

Table 5.2 Sustainability reduction scheme delivery risks and issues

IssuesRiskCurrent
scheme

Resource
zone

Additional sustainability reductions may be required
in this RZ. A combined solution may be more
cost-effective than separate solutions for the
confirmed sustainability reduction and any
subsequent sustainability reductions

The effectiveness of the river
restoration works has yet to be
determined and so the total
volume of sustainability
changes/reductions is not yet
fully known

NEP river
restoration
works

East
Lincolnshire

There is a large unknown sustainability reduction
in the adjacent Central Lincolnshire RZ. In
combination with East Lincolnshire and West
Lincolnshire, our total sustainability related needs
in Lincolnshire could be over 90Ml/d. To meet this,
one or more strategic options are likely to be
required. These could include:

Extension to Cadney Reservoir

Extension to Covenham Reservoir

Trent valley aquifer storage and recovery
scheme

A combined solution may be more cost-effective
than equivalent separate solutions for the confirmed
and likely sustainability reductions. This solution

The transfer is too small to
accommodate the likely
sustainability change/reduction
that is also proposed

Ruthamford
North RZ
Transfer
and NEP

Fenland

could either be an enlarged transfer from
Ruthamford North or the development of a local
resource (desalination or water reuse)

river
restoration
works

Scenario testing shows that the transfer options selected in the Norfolk, Suffolk,
Cambridgeshire and Essex areas are all sensitive to assumptions about the possible
future effects of climate change, sustainability reductions and WFD no-deterioration
requirements. Given significant uncertainty about each of these, there is a high risk
of asset stranding

In the short to medium term, resources from the
Ruthamford North RZ could also be used to support
areas to the south of the Fenland RZ including the

Stranding of the transfer
following subsequent selection
of a local resource option

West Suffolk RZ, Newmarket RZ and Ely RZ. This
The effectiveness of the river
restoration works has yet to be

type of strategy would need the Ruthamford North
to Fenland RZ to be between 14Ml/d and 24Ml/d

determined and so the total bigger than is currently planned; it would also trigger
volume of sustainability the need for a large new resource option in either

the Ruthamford North RZ or the Fenland RZ.
Options include:
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IssuesRiskCurrent
scheme

Resource
zone

changes/reductions required is
not yet fully known

South Lincolnshire Reservoir

Grafham dam raising

Water reuse

Wash desalination

Canal transfer from River Trent

Trade with Severn Trent Water, supported
by future development of resources in the
Trent

Table 5.3 Sustainability reduction scheme delivery risks and issues

5.4.3 Risk mitigation

5.4.3.1 From Table 5.3:

1. The sustainability changes/reductions in the Fenland RZ, West Suffolk RZ and East
Lincolnshire RZ could all be different than the current volumes which have been
confirmed

2. Sustainability changes/reductions in adjacent RZ’s which are as yet unconfirmed have
the potential to affect any assessment of the most cost-effective solution for delivering
the required changes/reductions

3. Some of the solutions which are likely to end up being considered are strategic in nature
and so will also be considered as part of a plan for mitigating long-term supply-demand
risks from climate change and population growth. The costs and benefits of these
schemes will be assessed as part of the WREA project; a multi-company, multi-sector
planning initiative in East Anglia designed to develop a robust long-term water resources
strategy for the region

4. Scenario testing shows that transfers selected in the Norfolk, Suffolk, Essex and
Cambridgeshire parts of our system are sensitive to assumptions about the future effects
of climate change, sustainability reductions and WFD no-deterioration requirements.

5.4.3.2 Under these circumstances the risk of stranding expensive new assets or having
to duplicate them is high. To mitigate this risk the confirmed sustainability reductions for the
East Lincolnshire RZ, Fenland RZ and West Suffolk RZ will be deferred to AMP7. This will
allow time in AMP6 for:

Confirming the volume of sustainability changes/reductions that are needed, and
Planning to align the investment which is required with our longer-term supply-demand
needs. This includes other AMP7 sustainability reductions as well as schemes needed
for growth and to mitigate the effects of climate change.

5.4.3.3 Much of the work that will be required will be delivered via the AMP6 WREA
programme. In this, provision has been allowed for the following:

Assessments of long-term resource availability and of equivalent hydro-ecological needs
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The development and testing of feasible options for maintaining the supply-demand
balance
Economic modelling and assessment based on emerging techniques such as robust
decision making and multi-criteria optimisation, and
The stakeholder management activities that will be necessary for effective
decision-making

5.4.3.4 In monetary terms, delivering AMP7 schemes for the deferred sustainability
reductions will avoid at least £25m of risk.

5.4.3.5 The short-term environmental risks that result from this will be mitigated by a
combination of the following:

1. For the East Lincolnshire RZ and Fenland RZ, the NEP river restoration works that are
planned, and

2. Delivery of the “best value” programme of demand management activities. By 2019-20,
these include reducing leakage to 172Ml/d; installing 85,595 household meters with
switching on demand or on change of occupancy and by completing 180,000 water
efficiency audits with free fitting of water saving devices.

5.4.3.6 The enhanced metering and water efficiency audits save around 50 l/p/d and 48
l/p/d respectively through reductions in consumption and supply-pipe leakage. In the RZs
where we are proposing to defer the sustainability reduction schemes, we estimate that the
best value programme will off-set the effect of growth in AMP6 and the early part of AMP7.
Details are given in Table 5.4 below:

Estimated
Impact of AMP6

New
Development

(Ml/d)

AMP6 Water Saving

Resource Zone
Total (Ml/d)Leakage

(Ml/d)
Water Efficiency

(Ml/d)
Enhanced

Metering (Ml/d)

2.505.253.91.350.00East Lincolnshire

0.853.312.20.370.74Fenland

0.651.381.10.280.00West Suffolk

4.009.947.22.000.74Total

Table 5.4 Mitigation of short-term environmental risk

5.4.3.7 The savings in Table 5.4 exclude savings from meter options and from the Drop
20 water efficiency campaign. At a regional level it is estimated that these will result in
additional savings of 3.6Ml/d and 1.3Ml/d respectively (all estimates are annual averages).

5.4.3.8 As well as completing river restoration works and delivering an enhanced package
of demand management measures, we will also implement an abstraction incentive
mechanism in AMP6. If successful, this will divert abstraction from sensitive habitats during
periods of environmental stress, with significant ecological benefits.
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5.5 Compulsory metering

5.5.1 Background

5.5.1.1 The Anglian Water region has been designated an area of serious water stress.
To minimise the environmental impact of water abstraction and use in such areas, the
Secretary of State can use powers under the Water Industry (Prescribed Conditions)
Regulations (1999) to direct companies to consider compulsory metering.

5.5.1.2 Our AMP5 metering strategy is based on a combination of meter options, a small
number of selective (compulsory) meters and enhanced metering. For enhanced metering,
meters are installed at the location of unmeasured, unmetered properties and the customers
are then encouraged to switch or are switched on change of occupancy. This is our preferred
strategy for AMP6, which will include:

76,000 meter options
85,595 enhanced metering installations, and
1,500 selective (compulsory) meter installations.

5.5.1.3 We currently have 82.4% of household customers with meters fitted at their property
and 72.2% who pay their bills on the basis of a volumetric charge. By the end of AMP6
(2019-20) we forecast that 95.1% will have meters fitted and that 88.3% will be paying on
the basis of volumetric charges.

5.5.1.4 Almost 100% of our non-household customers currently pay on the basis of
volumetric charges.

5.5.2 Compulsory metering cost benefit

5.5.2.1 To assess the costs and benefits of compulsory metering we have used a high-level
approach based on a simple model of meter installations and water savings. In this, it is
assumed that compulsory metering will deliver the same number of metering installations
as our preferred strategy. The following is also assumed:

1. The volume saved on receiving ameter and switching to a volumetric supply is estimated
to be around 50 l/household/day. This results from reduced levels of consumption and
customer supply pipe leakage savings

2. To account for the proportion of enhanced metering customers that opt not to switch,
the difference in savings between our preferred strategy and compulsory metering is
assumed to be 65 l/household/day for each metered property. This is a conservative
assumption that implies compulsory metering will save around 30% more water than
our preferred strategy

3. The unit costs for meter installations have been derived from our PR14 Business Plan
and are as follows:

a. Compulsory: £263.69 per meter
b. Enhanced: £242.20 per meter
c. Meter Options: £287.12 per meter
d. Selective (compulsory): £322.34 per meter
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4. To complete both programmes it will be necessary to split around 27,000 shared supply
pipes. It is assumed that these will cost £700 each and that for each option, these will
be completed in proportion to the number of meter installations, and

5. All meters that are installed are assumed to be smart and the cost of reading these is
£3.60 per year.

5.5.2.2 The basic switching models are illustrated in Figure 5.3 below. This shows that
without enhanced or compulsory metering we would expect to have around 150,000
unmeasured, unmetered customers in 2040; equivalent to having around 93% of household
customers metered. The effect of enhanced and compulsory metering is to reduce this
number to around 50,000; equivalent to approximately 97.5%metered. However, compulsory
metering achieves this within AMP6 while our preferred strategy achieves this over the
25-year forecast period.

5.5.2.3 Differences in the number of installed meters and the assumed savings are
illustrated in Figure 5.4. This shows that the additional savings from compulsory metering
peak at 6Ml/d in AMP6 and then decline. This reflects the effect of the progressive increase
in numbers of metered customers under the preferred strategy scenario.

Figure 5.3 Unmeasured unmetered customers
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Figure 5.4 Additonal meter installations from compulsary metering and related water savings

5.5.2.4 A summary of the AMP6 Capex requirements is given below:

Preferred Strategy 162,978 installations for £43.03m, including:

Enhanced metering: 85,595 installations for £20.73m
Meter options: 75,858 installations for £21.78m
Selective metering: 1,525 installations for £0.53m

Compulsory metering: 252,387 installations for £66.55m.

5.5.2.5 The implied AMP6 unit costs are approximately £264/installation for both the
preferred strategy and compulsory metering.

5.5.2.6 To determine the value of the additional meter installations and water savings that
would result from compulsory metering, an approach based on discounted cash flows and
water savings has been used. In this, we have assumed a 25-year discounting period (to
2040); a discount rate of 4.5% for both costs and water savings and that the capex is funded
from available reserves (no annuity costs). The results are given below:

Total NPV
(£k)

Net Present Value (NPV) of
Costs (£k)CBA elementStrategy

£69,397

£30,149Meter Option meters Capex

Preferred £16,710Enhanced meters Capex

£400Selective meters Capex
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Total NPV
(£k)

Net Present Value (NPV) of
Costs (£k)CBA elementStrategy

£13,123Shared supply pipes Capex

£9,016Meter Read Opex

£76,345

£51,204Compulsory meters Capex

Compulsory £14,451Shared supply pipes Capex

£10,601Meter Read Opex

£6,948Cost Difference (Compulsory – Preferred)

Table 5.5 Summary of discounted costs

5.5.2.7 Over 25 years, the additional costs associated with compulsory metering are
approximately £6.9m.

5.5.2.8 The total additional water savings from compulsory metering are estimated to be
17,948 Ml. When discounted over 25 years, this is equivalent to 10,456Ml or 1.1Ml/d (2Ml/d
undiscounted).

5.5.3 Discussion

5.5.3.1 The average incremental cost (AIC) of the compulsory option is estimated to be
£664/Ml. Assuming a nominal value for the water saved of £60/Ml, this gives a net AIC of
around £600/Ml. In respect of this:

Compared to the cost of saving water through our preferred metering strategy, saving
water by compulsory metering is very expensive
The additional savings are marginal and since they would distributed across our supply
system, they would have no significant benefit in terms of mitigating supply-demand
risk, and
The additional savings are not constant but peak early in the forecast period and then
decline. Over 25 years there is no additional benefit from compulsory metering.

5.5.3.2 From customer engagement and feedback on our PR14 Business Plan, customers
agree that metering is the fairest way to pay for the services. However, the issue of
compulsory metering divides opinion and some customers are strongly against this. Overall,
slightly over half the domestic customers surveyed thought that the decision to be on a meter
should be voluntary.
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6 Summary of the 25-year plan for maintaining the
supply-demand balance

Key Points

Our 25-year plan for maintaining the supply-demand balance is based on a
combination of demandmanagement, transfers, trades, a reservoir recommissioning
and water reuse. The demand management schemes are cost-beneficial and
include the following, which will be delivered in AMP6

Reducing leakage from our current 2014-15 SELL of 211Ml/d to 172Ml/d
Installing around 160,000 household meters through a combination of
enhanced metering, meter optants and a small number of selective
(compulsory) meter installations
Completing 180,000 water efficiency audits with free installation of water
saving devices

In AMP6 we will also deliver two schemes for meeting our Habitats Directive
obligations. This includes the Norwich intake relocation scheme for the River
Wensum sustainability reduction
Over the remainder of the forecast period we have selected cost-effective
supply-side schemes to maintain the security of supply. These includes water
reuse schemes for the Norwich and the Broads and East Suffolk RZ’s,
recommissioning a reservoir in the Ruthamford South RZ and a further trade with
Affinity Water
The overall effect of our plan is to maintain distribution input at pre-privatisation
levels, despite a 50% increase in new connections, and
Including allowances for target headroom, the supply-side schemes in our plan
will increase annual emissions of greenhouse gases by 62,000 tonnes CO2e per
year. Our AMP6 demand management savings reduces this to 37,000 tonnes
CO2e per year. When combined with our baseline water efficiency savings, this is
around 65,000 tonnes CO2e per year less than would otherwise be expected.

6.1 Overview

6.1.1 Our 25-year plan for maintaining the supply-demand balance combines cost-beneficial
demand management schemes, which are included in our baseline forecast, with a series
of cost-effective supply-side schemes.

6.1.2 Summary details of the demand management schemes are given below. These will
be completed in AMP6 and by 2019-20 will save 53Ml/d:

1. A reduction in leakage from the 2014-15 SELL of 211Ml/d to 172Ml/d. This is equivalent
to a water saving of 39Ml/d

2. Installation of 85,595 household meters, with switching on demand or on change of
occupancy. In addition to this we expect to fit 75,858 meters through our meter optant
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programme and 1,500 selective (compulsory) meters. Overall, our AMP6 water savings
from metering will be 5.6Ml/d, and

3. Completion of 180,000 water efficiency audits with free fitting of water saving devices.
These will save approximately 8.6Ml/d

6.1.3 Details of the preferred plan supply-side schemes that have been selected are given
in Figure 6.1 and Table 6.1 below:

Water Reuse

Water Reuse

Norwich Intake
       Relocation

Trade - Extension of
Ardleigh Agreement

South Essex
 RZ Transfer

Ruthamford North
RZ Transfer

Fenland RZ
Transfer

Ruthamford North
RZ Transfer

River Lark flow
augmentation

Recommission Ruthamford
South RZ reservoir

South Essex
RZ transfer

Reduce Ruthamford
North RZ raw water
export

East Suffolk RZ
transfers to West 
Suffolk and 
Cambridgeshire

0 5 10 15 20 25

Miles

WRMP Schemes

Key to Map:

New Water Treatment Works

New Source Works

RZ in deficit

AMP6 Sustainabilty Reduction
Schemes

Figure 6.1 Selected Suppy Side Schemes
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AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7

(2020-25)
AMP6

(2015-20)Resource Zone

No deficits in forecast periodWest Lincolnshire

No deficits in forecast periodEast Lincolnshire

No deficits in forecast periodCentral Lincolnshire

Reduced
export to
Central

Lincolnshire

Ruthamford North

Ruthamford
South

Reservoir
Recommission

Ruthamford
NorthRZ TransferRuthamford South

Fenland RZ
TransferHunstanton

Ruthamford
North RZ
Transfer

Fenland

No deficits in forecast periodNorfolk Rural

No deficits in forecast periodNorth Norfolk Coast

Norwich
Water Reuse

Norwich
Intake

Relocation

Norwich and the
Broads

NewmarketRZ
TransferEly

West Suffolk RZ
TransferNewmarket

Newmarket RZ
TransferCheveley

River Lark
Augmentation

scheme (see note
below)

East Suffolk
RZ Resilience

Transfer
West Suffolk

No deficits in forecast periodSudbury

Ipswich Water
Reuse

South Essex
RZ TransferEast Suffolk

South Essex RZ
TransferCentral Essex

Ardleigh
Agreement
Amendment

South Essex

No deficits in forecast periodHartlepool

Table 6.1 Preferred plan supply-side schemes
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6.1.4 Although the results of the modelling show that it would be most cost-effective to
deliver the River Lark augmentation scheme in AMP8, this scheme will be delivered in AMP7
along with the other sustainability reduction schemes that are being deferred from AMP6 to
AMP7.

6.1.5 The impact of the plan on projected levels of distribution input is illustrated in Figure
6.2 below. This shows that despite a significant increase in population over the forecast
period, distribution input will remain at levels which are similar to those we have now. Our
planned reductions in leakage are a significant part of the reason why.

Figure 6.2 Overall effect of the plan on the volume of water going into supply

6.2 Environmental performance of the preferred options

6.2.1 Table 6.2 summarises the results of the SEA, HRA, and WFD assessments for the
preferred WRMP options. The assessments have demonstrated that with implementation
of mitigation measures the WRMP preferred plan will not have significant negative
environmental effects. AnglianWater will commit to completing required mitigation measures,
as identified in the environmental assessments, for preferred schemes.

WFDHRASEASchemeResource
Zone

No risks identifiedNo likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

East Suffolk RZ
transfer (WS2)

West
Suffolk

No risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted

River Lark
Augmentation (WS5)

Not requiredNot requiredNo significant negative effects
predictedWater efficiency
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WFDHRASEASchemeResource
Zone

Not requiredNot requiredNo significant negative effects
predictedLeakage control

No risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

Norwich intake with
pipeline to Costessey
pits (NB10)

Norwich
and the
Broads

Low risk of
deterioration

AA concluded no adverse
effects on site integrity

Potential CO2 effects. No other
significant negative effects
predicted following mitigation

Norwich water reuse
(NB11)

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Not requiredNot requiredNo significant negative effects
predictedLeakage control

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted

Fenland RZ transfer
(H1)

Hunstanton

Not requiredNot requiredNo significant negative effects
predictedEnhanced metering

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Not requiredNot requiredNo significant negative effects
predictedLeakage control

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

North Ruthamford RZ
transfer (F4)

Fenland

Not requiredNot requiredNo significant negative effects
predictedEnhanced metering

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Not requiredNot requiredNo significant negative effects
predictedLeakage control

Low risk of
deterioration (Colne
sources)

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

South Essex RZ
transfer (ES10)

East Suffolk
and Essex

Not requiredNot requiredNo significant negative effects
predictedLeakage control

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

No risk of
deterioration

No likely significant effect
determined at screening
following mitigation

Potential CO2 effects. No other
significant negative effects
predicted following mitigation

Ipswich water reuse
(ES3)

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted

Extension of Ardleigh
agreement (SE4)

South
Essex Not requiredNot requiredNo significant negative effects

predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

West Suffolk RZ
transfer (NW2)Newmarket
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WFDHRASEASchemeResource
Zone

Not requiredNot requiredNo significant negative effects
predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Low risk of
deterioration
(Ardleigh or Colne
sources)

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

South Essex RZ
transfer (CE1)

Central
Essex Not requiredNot requiredNo significant negative effects

predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

Newmarket RZ
transfer (E2)

Ely

Not requiredNot requiredNo significant negative effects
predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Not requiredNot requiredNo significant negative effects
predictedEnhanced metering

Low risk of
deterioration

No likely significant effect
determined at screening

No significant negative effects
predicted following mitigation

Newmarket RZ
transfer (CVY1)

Cheveley Not requiredNot requiredNo significant negative effects
predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

No risks identifiedNo likely significant effect
determined at screening

No significant negative effects
predicted

Saltersford reduction
(RHFA15)

Ruthamford
North

Not requiredNot requiredNo significant negative effects
predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Not requiredNot requiredNo significant negative effects
predictedEnhanced metering

No risk of
deterioration (existing
mitigation measures
for Rutland Water)

AA concluded no adverse
effects on site integrity
with mitigation

Potential CO2 effects. No other
significant negative effects
predicted following mitigation

RHF North transfer 1
(RHFA1)

Ruthamford
South

Potential risk to
Foxcote Reservoir.
Mitigation identified
to be implemented

No likely significant effect
determined at screening

No significant negative effects
predicted

Foxcote Reservoir
(RHFA11)

Not requiredNot requiredNo significant negative effects
predictedLeakage

Not requiredNot requiredNo significant negative effects
predictedEnhanced metering
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WFDHRASEASchemeResource
Zone

Not requiredNot requiredNo significant negative effects
predictedWater efficiency

Table 6.2 Summary of SEA, HRA and WFD assessments for preferred options

6.2.2 Options with a low risk of deterioration require further assessment. These will be
addressed either through the WREA project or as part of required implementation works.

6.3 AMP6 supply-side schemes

6.3.1 River Wensum

6.3.1.1 We currently hold a licence authorising abstraction from an intake within the River
Wensum SAC which is the subject of a significant sustainability reduction of 46Ml/d. We
have been investigating the impacts of the abstraction, in collaboration with the EA and
Natural England, since 2005. During this period we have carried out a full habitat survey of
the river and completed detailed hydrological and environmental impact assessments for
the river, the storage pits, the groundwater abstractions and associated land parcels. To
date, we have spent over £0.6 million investigating this issue. There is also the ongoing
River Wensum Restoration Strategy developed by Natural England to facilitate the physical
functioning of the river channel.

6.3.1.2 In 2010, we signed a Statement of Common Understanding with the EA and Natural
England, in which it was agreed that we would progressively reduce abstraction and deliver
a solution for the River Wensum SAC by 2020, or soon thereafter. It was also agreed that
maintaining historical levels of abstraction would satisfy Natural England’s concerns for the
interim period.

6.3.1.3 We have fulfilled this commitment through re-instatement of a downstream intake
point which is located outside of the River Wensum SAC.

6.3.1.4 A range of feasible supply options have been assessed to balance the demands
in the Norwich and Broads RZ The preferred solution (NB10) is a transfer scheme from the
refurbished downstream intake via a new 8km pipeline to the existing upstream bankside
storage. This option would mean that when flows fall below a defined rate at the Costessey
Mill gauging station, abstraction would transfer from the upstream to the downstream
abstraction point.

6.3.1.5 During AMP5 we have been carrying out further comprehensive investigations to
assess subsequent concerns raised by the EA relating to the potential links between the
River Wensum SAC, our groundwater abstractions and the bankside storage pits. We have
now reached agreement with the EA and Natural England that there is sufficient lag in the
system to allow use of the storage pits and the groundwater abstraction to support the
preferred option. This solution is now considered by all to be compliant with the Habitats
Regulations.

6.3.1.6 We are committed to delivering the preferred option as early as possible in the
AMP6 investment period, and will start detailed planning in the final year of AMP5.
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6.3.1.7 Application will be made to vary the abstraction licence to support the new transfer,
and we accept that this will require the inclusion of new minimum flow conditions to meet
Habitats Directive requirements. We have completed a WFD no deterioration assessment
for normal operation of this scheme and have concluded no impact. We will continue with
the assessment to understand the risk of deterioration downstream during periods of low
flow. This will form a part of our drought strategy and will be reported in the Drought Plan.

6.3.1.8 In addition to this preferred solution, we will continue to assess the long-term
resource options for Norwich through the WREA project. This will include an assessment
of the climate change vulnerability of the Norwich supply system.

6.3.2 North Norfolk Coast

6.3.2.1 As a result of Review of Consents (ROC) appropriate assessment of the North
Norfolk Coast SAC, the EA has concluded that the abstraction sources included within our
Hunstanton group licence are currently having an unacceptable impact on groundwater flow
into the coastal marshes.

6.3.2.2 The EA has modelled a number of different abstraction scenarios within the licence
aggregate that will satisfy the environmental outcomes for the site, and each one will require
an application to vary our licences. At the beginning of AMP5 we felt that we could
accommodate this as a sustainability change through the normal licence variation process.
However, as a result of new water quality blending requirements we no longer have the
water available to transfer into this zone, and there is a deficit in the planning period.

6.3.2.3 A range of feasible supply options have been assessed to balance demands in
the Hunstanton resource zone, including:

A transfer from the adjacent Fenland RZ
A water reuse scheme
A desalination scheme, and
Groundwater development.

6.3.2.4 The preferred option is the transfer of surplus water from the Fenland RZ. To
ensure that we meet the Habitats Directive requirements, we have agreed an interim licence
variation with the Environment Agency as part of the licence renewal in 2014. A further
licence variation will be required once the final solution has been delivered.

6.3.2.5 The WFD no deterioration assessment has considered the impact of a small
increase across various groundwater sources within the Fenland RZ in north-west Norfolk.
The assessment concluded no risk of deterioration at two water bodies and a medium risk
for the upper reaches of the Heacham Stream. Following recommendation further
investigations have been completed. They concluded sufficient headroom exists within
existing licence quantities to support 1Ml/d transfer to Hunstanton. The preferred sources
for this transfer have also been identified and agreed with the Environment Agency.

6.4 AMP6 demand management schemes

6.4.1 Leakage

6.4.1.1 Our total leakage target by the end of AMP6 is 172Ml/d. This target is practicable,
consistent with maintenance of the supply-demand balance and consistent with our customers’
expectations.
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6.4.1.2 Historically the majority of leakage reduction activity has been finding and fixing
visible and hidden leaks. During AMP6 we will achieve the target of 172Ml/d by:

Maintaining the current high levels of leakage detection and repair resources, and
continuing to fix reported leaks within 24 or 48 hours depending on their size
Replacing 5,000 communication pipes targeted on district metering areas (DMAs) with
the highest leakage
Replacing 40km of mains targeted on the DMAs with the highest leakage
Continuing the annual inspection and maintenance programme at current levels to
maintain meter operability at greater than 90%
Using the smart revenue metering, planned for installation during AMP6, to enable us
to detect more leaks on customers' private supply pipes; consequently, we will need to
increase the base level of operational expenditure to manage leakage on customers’
private supply pipes
Pressure management, through a combination of local pressure release valves, which
may be targeted on high leakage DMAs, schemes for larger regions and improved
pump control, and
Develop improved systems for monitoring leakage, modelling customer consumption
and selecting the right areas for intervention. This work will enable us to achieve lower
leakage levels efficiently.

6.4.1.3 Expenditure on leakage in AMP6 will total £118.48m and in the PR14 Business
Plan this has been divided into three parts:

Base expenditure to maintain leakage at the SELL of 211Ml/d
Supply-demand expenditure to reduce leakage from 211Ml/d to 199Ml/d and the
additional cost (over that for 211Ml/d) to maintain it at that level. This leakage reduction
was driven by the need to maintain the supply-demand balance in response to the
drought
Enhancement expenditure to reduce leakage from 199Ml/d to 172Ml/d and the additional
cost (over that for 199Ml/d) to maintain it at that level. This planned further reduction is
driven by customer expectations of lower leakage levels.

6.4.1.4 The leakage management activities that will be completed are summarised below:

Required to achieve
and maintain

leakage at 172 Ml/d

Required to
maintain leakage

at 199 Ml/d

Required to
maintain

leakage at 211
Ml/d

Activity

YesYesYesLeakage control (base)

YesYesYesConsumption models and tools (base)

YesYesYesPressure management (base)

YesYesYesOperational meters

YesYesLeakage control (supply demand)

YesYesConsumptionmodels and tools (supply demand)

YesYesPressure management (supply demand)
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Required to achieve
and maintain

leakage at 172 Ml/d

Required to
maintain leakage

at 199 Ml/d

Required to
maintain

leakage at 211
Ml/d

Activity

YesYesTargeted communication pipe replacement

YesLeakage control (enhancement)

YesPressure management (enhancement)

YesTargeted communication pipe replacement

YesTargetedmains replacements to reduce leakage

Table 6.3 AMP6 leakage activity

6.4.2 Water efficiency

6.4.2.1 To deliver the 180,000 water efficiency audits that we plan for AMP6, we estimate
that it will cost £16.263m. This is equivalent to approximately £90 per audit.

6.4.2.2 Each audit will take around 40minutes to complete. The audits use Energy Savings
Trust (EST) software and following the audit, the customer will be left with a personalised
water saving plan. Other features of the audit include:

Fitting of shower-save or water efficient shower-head, eco-beta, tap fittings or hose gun
Where appropriate, providing a water saving CD ROM game, a garden pack, a sink
strainer, a washing up bowl and fat traps
Locating the internal stop tap, and
Checking for running cisterns and adjusting if required.

6.4.2.3 Overall we expect that the water efficiency audits will save 8.6Ml/d. Although
take-up is subject to some uncertainty, we have assumed that the audits will be distributed
on the basis of the following:

Estimated Number of Water Efficiency
Audits

Resource Zone

1670Central Essex

17937Central Lincolnshire

194Cheveley

28225East Lincolnshire

3336Ely

12727East Suffolk

7626Fenland

4145North Norfolk Coast

5317Norfolk Rural
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Estimated Number of Water Efficiency
Audits

Resource Zone

10555Norwich and the Broads

1804Newmarket

35527Ruthamford North

31829Ruthamford South

9158South Essex

1252Sudbury

2836West Lincolnshire

5811West Suffolk

180000Total

Table 6.4 Estimated number of water efficiency audits per RZ

6.4.3 Metering

6.4.3.1 Details of our preferred strategy given below:

AMP6Selective
(compulsory)
Installations

AMP6 Meter
Options

AMP6
Enhanced
Metering

Installations

Unmetered
Unmeasured

Customers end of
AMP5 (“target”)

Resource Zone

2213474094Central Essex

1691192236223Central Lincolnshire

2152462Cheveley

212740522558East Lincolnshire

2745356676308Ely

88635019293East Suffolk

8613121487316932Fenland

5123529834Hunstanton

441948771710855North Norfolk Coast

55168669979539Norfolk Rural

14149602492030878Norwich & The Broads

1311253416Newmarket

24316890140352537Ruthamford North

19665142349036581Ruthamford South

76376411449South Essex
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AMP6Selective
(compulsory)
Installations

AMP6 Meter
Options

AMP6
Enhanced
Metering

Installations

Unmetered
Unmeasured

Customers end of
AMP5 (“target”)

Resource Zone

149862996Sudbury

4621936672West Lincolnshire

53338010271West Suffolk

39334826194Hartlepool

15317585885595308092Total

Table 6.5 Preferred metering strategy

6.4.3.2 The AMP6 meter installation costs associated with each of these programmes are
summarised below:

Enhanced metering: £20.73m
Optant metering (meter options): £21.79m
Selective (compulsory) meters: £0.48m.

6.4.3.3 In each case we are planning the installation of smart meters. In combination with
the replacement of dumb meters by smart meters in our reactive and proactive metering
exchange programmes, this will result in a large increase in the number of smart meters in
our system in AMP6.

6.4.3.4 We estimate that the metering programme will save around 5.6Ml/d in AMP6. In
part, this is a function of the rate at which the enhanced metering customers switch to
measured supplies. In AMP6, we estimate that the contribution from this segment is 1.9Ml/d;
toward the end of the forecast period, this will increase to around 4.3Ml/d. Smart metering
has the potential to increase the volume of water which is saved.

6.5 Greenhouse gas emissions

6.5.1 For our drinking water treatment and distribution system, we estimate that our base
year (2011-12) emissions of greenhouse gases are equivalent to 180,538 tonnes of carbon
dioxide (tCO2e).

6.5.2 Figure 6.3 below shows the impact of the plan on our future greenhouse gas
emissions based on our forecast demand for water over the next 25 years. Our baseline
demand is not forecast to increase significantly; the increase towards the end of the planning
period is as a result of our target headroom requirements.
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Figure 6.3 Estimated greenhouse gas emissions

6.5.3 As a result of our preferred plan we have a number of schemes planned over the
next 25 years. Each scheme will have embodied carbon costs associated with their
commissioning as follows:

YearEmbodied carbon
(CO2e) Tonnes

RefScheme

2027/281864CE2West Suffolk RZ transfer

2029/30239CVY1Newmarket RZ transfer

2033/342089ES10South Essex RZ transfer

2037/3710273ES3Ipswich Reuse

2024/25895E2Newmarket RZ transfer

2024/254989F4North Ruthamford RZ transfer

2019/20353H1Fenland RZ transfer

2025/262955NWM2West Suffolk RZ transfer

2019/203725NB10Norwich intake to existing bankside storage

2030/3111918NB11Norwich reuse growth scheme

2036/370RHFA15Reduction of Ruthamford North Raw water
export

2028/298627RHFA1RHF North RZ transfer

2038/393664RHFA11Foxcote

2034/350SE4Amendment to Ardleigh agreement
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YearEmbodied carbon
(CO2e) Tonnes

RefScheme

2024/258132WS2East Suffolk RZ transfer

2027/282187WS5Treated effluent diversion

61910Total

Table 6.6 Greenhouse gas emissions for each of the selected supply-side options

6.5.4 Our projected increase in demand and target headroom over the forecast period is
equivalent to 144Ml/d. Based on emissions of 446 tCO2e per Ml/d of water into supply in
2012-13, this is equivalent to 62,241 tCO2e per year by 2039-40. Included in this is the
effect of 87.5 Ml/d of water savings through baseline water efficiency activity.

6.5.5 However, this plan will also deliver additional water savings through AMP6 leakage
reduction, enhanced metering and water efficiency audits. In total, these savings will amount
to 56 Ml/d; equivalent to 24,797 tCO2e per year. Including the effect of these activities gives
a net increase in greenhouse gas emissions of 37,443 tCO2e per year. Combined with the
effect of our baseline water efficiency savings, this is around 65,000 tCO2e per year less
than would otherwise be expected.

6.5.6 This assessment excludes any consideration of grid de-carbonisation. Assuming
implementation of current policies, the likely possible effect of this will be to reduce
greenhouse gas emissions significantly below our current baseline.

6.6 Implementation of the preferred plan

6.6.1 Details of the preliminary work required to deliver the supply-side options in our plan
are outlined in Table 6.7 below. This shows that with issues in respect of the Wensum
resolved and a small number of sustainability schemes deferred from AMP6 to AMP7, there
is sufficient time available to complete all necessary preliminary works to confirm the scope
of the preferred options. Where this work shows issues that are unlikely to be cost-effective
to resolve, Table 6.7 also shows that there is enough time to evaluate possible alternatives.
Much of this work will be completed using the AMP6 WREA project.

AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7 (2020-25)AMP6 (2015-20)Resource

Zone

Reduced
export to
Central

Lincolnshire

Ruthamford
North

Foxcote
Refurbishment

Foxcote
mitigation
measures

Ruthamford North
RZ transferRuthamford

South Foxcote mitigation
measures

Fenland RZ
transferHunstanton

Ruthamford North
RZ Transfer

Nene & Welland
WFD

assessments
Fenland
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AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7 (2020-25)AMP6 (2015-20)Resource

Zone

Norwich
Water Reuse

Reuse WFD assessment & customer
engagement

Norwich intake
relocation

Norwich and
the Broads

Newmarket RZ
transfer

WFD
assessment
WSU sources

Ely

West Suffolk RZ
transferNewmarket

Newmarket RZ
transferWFD assessment WSU sourcesCheveley

East Suffolk RZ
Resilience transfer

Lark
Augmentation

West Suffolk customer
engagement River Lark

Augmentation
Scheme

Ipswich Water
Reuse

South Essex
RZ transferWFD assessment South Essex sources

East Suffolk
Ipswich reuse mitigation measures

& customer engagement

South Essex RZ
transfer

WFD assessment South Essex
sourcesCentral Essex

Ardleigh
Agreement
Amendment

WFD assessment for Colne abstractionSouth Essex

Table 6.7 Preliminary works needed to implement the preferred plan
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7 Testing the preferred plan

Key Points

To determine if we have a robust plan for maintaining the security of supply, we
have assessed the climate change vulnerability of our preferred option set and
then tested our feasible option set in a number of different scenarios. These
included:

Removal of the preferred options. This tests whether our plan is flexible
enough to adapt to failure to deliver one or more of the preferred options
Removal of the cost-beneficial demand management schemes from the
baseline supply-demand balance. This reveals the least-cost or most
cost-effective plan and helps us to determine the value of delivering additional
leakage, metering and water efficiency savings in AMP6
Worst case climate change and sustainability reduction scenarios; a high
population growth scenario and a scenario in which our deployable output is
capped at recent actual levels of abstraction. Each of these scenarios test
whether a combination of our preferred options and the other feasible options
can mitigate worst case supply-demand risk over the 25 years to 2040 from
individual risk scenarios, and
A worst case combination of the climate change, sustainability reduction,
population growth and recent actual abstraction scenarios

The results show that our plan is robust in most of the individual scenarios and
can easily be adapted to maintain the supply-demand balance. The exception is
the recent actual scenario, where additional resources would be needed. The
testing also shows that the cost-beneficial AMP6 demand management schemes
increase flexibility in the plan and help defer expensive supply-side investments
Our plan is not robust in the worst case combination of scenarios and fails with a
significant remaining, unsatisfied deficit. Since we have many different feasible
supply-side options in the plan, this raises issues about the affordability of planning
for worst case combination scenarios and the possible future need for strategic
assets such as winter storage reservoirs. We are planning to address these issues
through our AMP6 Water Resource East Anglia (WREA) project and through the
new robust decision making methodologies that this has been piloting, and
The climate change vulnerability assessment shows that we have a medium to
long-term risk from delivery of the Intake Relocation option in the Norwich and the
Broads RZ. Options for mitigating this will be evaluated in AMP6 using the WREA
project and could include accelerated delivery of the AMP9 water reuse scheme
which is planned. This has low climate change vulnerability.

7.1 Overview

7.1.1 To determine if our preferred plan is robust, we have completed the following:

1. Assessed the vulnerability of the plan to the possible future effects of climate change.
Where sensitivities are identified, mitigation measures are proposed
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2. Removed the selected supply-side options from our preferred plan to see what alternative
schemes would be picked and if there are any implementation issues associated with
these

3. Assessed the impact of removing our cost-beneficial demandmanagement programme.
We have done this to investigate the value of these options in terms of flexibility and
our ability to adapt to changing circumstances, and

4. Evaluated the performance of the plan in a number of plausible future scenarios to
determine if it can deal with the full range of uncertainty that is associated with growth,
sustainability reductions and climate change.

7.1.2 The results of this work are discussed below.

7.2 Climate change vulnerability

7.2.1 A climate change vulnerability assessment has been completed on the plan and is
reported in Table 7.1 below. In this, green is for low sensitivity to climate change risk; orange
is for limited sensitivity and red is for options that are sensitive to climate change risk.

7.2.2 From Table 7.1, the Norwich Intake Relocation and Foxcote refurbishment options
are both sensitive to the possible future effect of climate change. Both options rely on surface
water resources and so the sensitivity is a function of future flows and the associated
environmental requirements.

7.2.3 For the selected transfer options, there is limited sensitivity to climate change. For
each, this reflects climate change vulnerabilities in the donor RZs. The remaining options
are based on water reuse and a trade from an existing reservoir and have low sensitivity to
climate change.

7.2.4 In the short-term, the risk arising from these sensitivities is low. In the medium to
long-term it is much more significant and to ensure that there are no adverse impacts on our
supply-demand balance, work will be completed in AMP6 to:

Further assess the likely impact of climate change on future flows in the rivers in our
region
Assess the potential for a related impact on the hydro-ecology of the rivers
Determine cost-beneficial options for maintaining security of supply and protecting the
environment, and
From these, select options that can form part of a robust long-term water resource
strategy.

7.2.5 This work will be delivered through the WREA project.

7.3 Effect of removing the preferred options ('Plan B')

7.3.1 Table 7.2 shows that if the preferred options are removed from our plan, we are still
able to maintain security of supplies. In this respect, our plan is flexible and can be adapted
in the event that our preferred options cannot be delivered.

7.3.2 In terms of the alternative schemes that are selected:

The AMP6 Norwich Intake Relocation scheme would be replaced with a scheme based
on seawater desalination and the equivalent transfer scheme for Hunstanton would be
based on groundwater development
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Resource development schemes would also replace transfers and a trade in the following
RZs:

Ruthamford South
Fenland
East Suffolk
West Suffolk, and
South Essex

In Cambridgeshire andWest Suffolk, some of the preferred transfers would be replaced
with transfers from other RZs. This indicates some sensitivity in the economics of
transferring supplies between RZ’s in this part of our system, and
At least two of the alternatives that are selected involve the development of raw water
storage. Any plan based on the development of large winter storage reservoirs would
also have to consider the costs and benefits of more strategic storage options. These
include the South Lincolnshire Reservoir and a new reservoir on the lower Ouse (Feltwell
Reservoir).

7.3.3 In the analysis that has been completed, we have made no change to options
originally selected for the Ruthamford North, Ely and Newmarket RZs. In the case of the
Ruthamford North RZ, this option relies on existing infrastructure. For the Ely and Newmarket
RZs, the retained options both rely on an alternative option for the West Suffolk RZ.

7.4 Comparison with the cost effective plan

7.4.1 To determine the value of the cost-beneficial demand management schemes, we
have run a version of our economic optimiser in which these options have been stripped
from the baseline and modelled. In this version of the model we also assessed the sensitivity
of the preferred plan to the social and environmental costs calculated using the Benefits
Assessment Guidance (BAG). The results are given in Table 7.3 below and show that
without the cost-beneficial demand management schemes:

We require more investment in supply-side schemes in AMP6. This includes:

A transfer for the Ely RZ
A transfer for the Newmarket RZ, and
A transfer for the Cheveley RZ

The requirement for an additional resource scheme in the Norwich and the Broads RZ
is accelerated from AMP9 to AMP8
The requirement for a resource scheme in the East Suffolk RZ is accelerated from
AMP10 to AMP9
An additional resource scheme is needed in the South Essex RZ
A much larger resource scheme is needed in the Ruthamford South RZ, and
A deficit emerges in the Norfolk Rural RZ.

7.4.2 It is also notable that a large number of leakage reduction schemes are selected.
The total yield from these is equivalent to 15Ml/d, suggesting that the SELL at the end of
the forecast period reduces to 184Ml/d and that the long-term marginal cost of our
cost-beneficial AMP6 leakage reduction programme is significantly lower than £118m.
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Figure 7.1 Cost-effective level of leakage

7.4.3 In terms of improving the flexibility and adaptability of our plan, the cost beneficial
demand management programme:

Reduces our need for £29m of new transfers in AMP6
Since these are needed in a part of our system where there is significant uncertainty
about our future supply-demand investment needs, it also reduces the risk of asset
stranding
Reduces the volume of additional resources that are needed, conserving these for the
benefit of the environment, and
Through avoiding the need to build and operate the related assets, the programme also
reduces emissions of greenhouse gases.

7.4.4 Of these benefits, the most significant in terms of flexibility and adaptability is the
deferral of the transfer schemes from AMP6. This allows time for the completion of work on
the WREA project, from which we expect to emerge a robust long-term water resource
strategy for our region. In this, we would expect the delivery of transfers to be optimised.

AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7

(2020-25)
AMP6

(2015-20)Resource Zone

Reduced export
to Central
Lincolnshire

Ruthamford North

Foxcote
Refurbishment

Ruthamford North
RZ transferRuthamford South

Fenland RZ
transferHunstanton

Ruthamford
North RZ
transfer

Fenland
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AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7

(2020-25)
AMP6

(2015-20)Resource Zone

Norwich Water
Reuse

Norwich
intake

relocation

Norwich and the
Broads

Newmarket RZ
transferEly

West Suffolk RZ
transferNewmarket

Newmarket RZ
transferCheveley

River Lark
Augmentation

Scheme

East Suffolk RZ
Resilience
transfer

West Suffolk

Ipswich Water
Reuse

South Essex
RZ transferEast Suffolk

South Essex RZ
TransferCentral Essex

Ardleigh
Agreement
Amendment

South Essex

Key:

Red - High vulnerability

Amber - Medium vulnerability

Green - Low vulnerability

Table 7.1 Climate change vulnerability assessment (deficit only RZ’s)

AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7

(2020-25)
AMP6

(2015-20)Resource Zone

Reduced Export
to Central

Lincolnshire (no
change)

Ruthamford
North

(Ruthamford
South Reservoir
Recommission)

Grafham Dam
Raising

Ruthamford
South (Ruthamford North

RZ Transfer)

Sedgeford
Station
Borehole

(Fenland RZ
transfer)

Hunstanton
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AMP10
(2035-40)

AMP9
(2030-35)AMP8 (2025-30)AMP7

(2020-25)
AMP6

(2015-20)Resource Zone

Wash
Desalination

Fenland (Ruthamford
North RZ
transfer)

Norwich
Storage

Bacton
Desalination

Norwich and the
Broads (Norwich

Water
Reuse)

(Norwich
intake

relocation)

Newmarket RZ
transfer (No
change)

Ely

West Suffolk RZ
transfer

Newmarket
(No change)

West Suffolk RZ
transfer (Newmarket

RZ transfer)
Cheveley

Thetford Water
Reuse

(River Lark
Augmentation
Scheme)

Bury Water
Reuse

West Suffolk (East Suffolk RZ
Resilience
Transfer)

Felixstowe
Desalination

(Ipswich
Water
Reuse)

(South Essex RZ
transfer)East Suffolk

West Suffolk RZ
transfer

Central Essex (South Essex RZ
transfer)

Horkesley
Borehole

(Amendment
to Ardleigh
Agreement)

South Essex

Table 7.2 Plan B (Deficit only RZ’s) (preferred options)
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AMP10
(2035-40)AMP9 (2030-35)AMP8 (2025-30)AMP7

(2020-25)AMP6 (2015-20)Resource Zone

Leakage
Reduction

Reduced Export of
Central Lincolnshire

Ruthamford
North

Grafham
Dam Raising

Leakage
Reduction

Leakage
Reduction

Ruthamford
South

Leakage
Reduction

Fenland RZ
transferHunstanton

Leakage
Reduction

Ruthamford
North RZ
transfer

Fenland

Leakage
ReductionNorfolk Rural

Norwich Water
Reuse and
Leakage
Reduction

Norwich intake
relocation

Norwich and the
Broads

Fenland RZ
transfer and
Leakage
Reduction

Ely

Ely RZ transferNewmarket

Newmarket RZ
transferCheveley

Resilience transfer
from East Suffolk RZ

and Leakage
Reduction

Leakage
Reduction

River Lark
Augmentation

Scheme
West Suffolk

Ipswich Water
Reuse and Leakage

Reduction

South Essex RZ
transfer and
Leakage
Reduction

East Suffolk

South Essex
RZ transfer

Leakage
ReductionCentral Essex

Amendment to
Ardleigh Agreement,
Horkesley Borehole

and Leakage
Reduction

Leakage
ReductionSouth Essex

Table 7.3 Results of cost-effectiveness analysis (Deficit only RZ’s)

7.5 Scenario testing

7.5.1 To further assess the robustness of our plan, we tested it against a number of adverse
demand and supply-side scenarios. These were based on the following:

Growth related increases in demand that mirror the effect of high levels of migration to
our region
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Worst case sustainability reduction impacts on water available for use. These include
all of our NEP Phase III unknown sustainability changes and reductions
Worst case climate change impacts on water available for use, and
Capping of our water available for use at recent actual levels of abstraction. This
scenario is designed to test the robustness of our plan to the possible impact of WFD
no-deterioration requirements.

7.5.2 Finally, the plan was also tested against a worst case combination of the above,
fromwhich the best value programme of demandmanagement measures had been removed.

7.5.3 Table 7.4 shows the sum of the RZ level deficits in the baseline forecast for each
scenario.

End of AMP10End of AMP6

Scenario Increase from
Baseline (Ml/d)

Sum of Deficits
(Ml/d)

Increase from
Baseline (Ml/d)

Sum of Deficits
(Ml/d)

(-)102.1(-)34.5Baseline

41.7143.816.851.3Cost effective plan

32.9135.05.540.0High population

117.9220.014.849.3Worst case climate change

43.9146.0n/a0.0Worst case sustainability
reductions

294.9397.0170.0204.5Recent actuals

Table 7.4 Summary of DYAA scenario deficits

7.5.4 From this and excluding the recent actual scenario:

In the short-term, our supply-demand deficits may be between 5.5Ml/d and 16.8Ml/d
greater than expected, and
By the end of the forecast period, our deficits may be between 32.9Ml/d and 117.9Ml/d
greater than expected.

7.5.5 Overall, the baseline scenario forecasts show that there is relatively little
supply-demand risk associated with our plan in the short-term but that this grows to be
significant towards the end of the forecast period. The exception is the risk from WFD
no-deterioration requirements (recent actual scenario), which is large in the short, medium
and long-term.

7.5.6 At RZ level, the scenarios produce the following additional or accelerated deficits:

In the growth scenario:

Central Essex
East Lincolnshire
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Fenland, and
Newmarket

In the worst case sustainability reduction scenario:

Central Lincolnshire
East Lincolnshire, and
West Lincolnshire

In the worst case climate change scenario:

Ruthamford South, and
Newmarket

In the recent actual scenario:

West Suffolk
Cheveley
Central Essex
East Suffolk
Fenland
Ruthamford North
Ruthamford South
West Lincolnshire
Newmarket
Sudbury, and
Ely.

7.5.7 To test the significance of these additional deficits, we have determined whether the
feasible options in our plan are sufficient to maintain the supply-demand balance. The results
reported in Figure 7.2 to Figure 7.6 as the remaining, unsatisfied deficit in each RZ. In
summary, these figures show that:

The options in the plan are sufficient to maintain the supply-demand balance in the
worst case climate change and population growth scenarios
We have a small unsatisfied deficit in the West Lincolnshire RZ in the worst case
sustainability reduction scenario
We have more deficits in the recent actual scenario. The majority of these are small
but deficits in the Ruthamford North and East Lincolnshire RZ’s are moderate, and
We have widespread deficits in the worst case combination scenario. These are
concentrated in the Ruthamford and Lincolnshire RZs.
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Figure 7.2 Residual deficits in the final planning solution for the worst case climate change
scenario

7.5.8 In terms of scheme selection for the worst case climate change scenario (see Figure
7.2):

Additional resource development schemes are required in the following RZs:

South Essex: Colchester water reuse (16Ml/d)
Ruthamford North: Canal transfer (13M/d), Rutland Dam Raising (16Ml/d) and
Peterborough water reuse (20Ml/d)
Ruthamford South: Grafham dam raising (40Ml/d)
Hunstanton: Hunstanton RZ groundwater development (1Ml/d)
Fenland: King's Lynn desalination (12Ml/d)

The following scheme selections are altered:

Norwich and the Broads: Bacton desalination for Norwich water reuse
Hunstanton: Hunstanton RZ groundwater development for Fenland RZ transfer
Ely and Newmarket: Fenland transfers for West Suffolk transfers, and
Central Essex: West Suffolk RZ transfer for South Essex RZ transfer.

7.5.9 These results confirm that this scenario has a modest impact on scheme selection,
with an additional 118Ml/d of capacity required. Notable schemes include Grafham dam
raising and Rutland dam raising. The transfers selected for the Norfolk, Cambridgeshire,
Suffolk and Essex parts of our supply system also show significant sensitivity to this scenario.
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Figure 7.3 Residual deficits in the final planning solution for the high population growth
scenario

7.5.10 In terms of scheme selection for the worst case population growth scenario (see
Figure 7.3):

Additional resource development schemes are required in the following RZ’s:

West Suffolk: Thetford water reuse (2.9Ml/d)
South Essex: Ardleigh reservoir extension (2Ml/d) and South Essex groundwater
development (1Ml/d)
Ruthamford North: Canal transfer (13M/d), and

The Ruthamford North transfer to Ruthamford South is no longer selected.

7.5.11 These results show that this scenario has limited impact on scheme selection and
that the volume of additional yield required is relatively small (18.9Ml/d).

7.5.12 The transfers selected for the Norfolk, Cambridgeshire, Suffolk and Essex parts of
our supply system show no sensitivity to this scenario.
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Figure 7.4 Residual deficits in the final planning solution for the worst case sustainability
reduction scenario

7.5.13 In terms of scheme selection for the worst case sustainability reduction scenario
(see Figure 7.4):

Additional resource development schemes are required in the following RZs:

South Essex: Ardleigh reservoir extension (2Ml/d) and South Essex groundwater
development (1Ml/d)
Ruthamford North: Canal transfer (13M/d) and Rutland Dam Raising (16Ml/d)

The following scheme selections are altered:

Ely: Fenland RZ transfer for West Suffolk RZ transfers
Cheveley: West Suffolk RZ transfer for Newmarket RZ transfer, and

The Ipswich water reuse scheme is no longer selected (-11Ml/d).

7.5.14 These results show that this scenario has limited impact on scheme selection and
that the net volume of additional yield required is relatively small (21Ml/d).

7.5.15 The transfers selected for the Norfolk, Cambridgeshire, Suffolk and Essex parts of
our supply system show significant sensitivity to this scenario.

7.5.16 The remaining unsatisfied deficit in the West Lincolnshire RZ is approximately
4Ml/d.
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Figure 7.5 Residual deficits in the final planning solution for the recent actual scenario

7.5.17 In terms of scheme selection for the recent actual scenario (see Figure 7.5):

Additional resource development schemes are required in the following RZs:

South Essex: Colchester water reuse (16Ml/d) and South Essex groundwater
development (1Ml/d)
Ruthamford North: Canal transfer (13M/d), Peterborough water reuse (20Ml/d)
and Rutland dam raising (16Ml/d)
Ruthamford South: Grafham dam raising (40Ml/d), newRuthamford South Reservoir
(26Ml/d) and Huntingdon water reuse (5Ml/d)
Fenland: King's Lynn desalination (12Ml/d) and King's Lynn and Wisbech water
reuse (12Ml/d)
Norwich and the Broads: Bacton desalination (46Ml/d)
East Suffolk: Felixstowe desalination (11Ml/d)

The following scheme selections are altered:

Ely: Fenland transfers for West Suffolk transfers
Newmarket: Ely and West Suffolk transfer for West Suffolk transfer, and
Hunstanton: Groundwater development for Fenland transfer

7.5.18 This scenario has a large impact on scheme selection, with 218Ml/d of new supplies
needed. Even with these, there are 65Ml/d of unsatisfied deficits. Notable schemes include
dam raising for Rutland and Grafham; a new reservoir in Ruthamford South; and desalination
and water reuse in many RZs. The transfers selected for the Norfolk, Cambridgeshire,
Suffolk and Essex parts of our supply system show significant sensitivity to this scenario.
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Figure 7.6 Residual deficits in the final planning solution for the worst case combination
scenario

7.5.19 In the worst case combination scenario (see Figure 7.6) this scenario most of the
available resource development options are selected. Even with these, there are extensive
deficits, some of which are significant in size. The total volume of additional resources
selected in this scenario was 229Ml/d; the residual, unsatisfied deficit is 320Ml/d.

7.5.20 From Figure 7.2 to Figure 7.6:

The preferred transfers in the Norfolk, Cambridgeshire, Suffolk and Essex parts of our
supply system are very sensitive to the scenario modelled, confirming that there is a
significant risk with these schemes of asset stranding
The worst case climate change scenario has the potential to drive investment in strategic
water resource development. This appears not to be the case for the worst case
sustainability reduction and high population scenarios
There is a significant theoretical risk in the recent actual scenario that could drive a
large volume of investment in strategic water resource development. Arising from this,
key issues for AMP6 include:

WFD no-deterioration requirements, and
Target headroom allowances and the management of uncertainty and risk, and

The plan fails in the worst case combination scenario, with very large unsatisfied deficits.

7.5.21 Overall, the plan is:

Robust in most of the individual scenarios

PART ONE126
Testing the preferred plan

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Relatively easily modified to maintain the supply-demand balance in the recent actual
scenario, but
Not robust in the worst case combination of scenarios and fails with a significant
remaining, unsatisfied deficit. This is of the order of the yield from one or more regional
winter storage reservoirs, or the equivalent in terms of desalination, water reuse and
aquifer storage and recovery.

7.5.22 Issues arising from the investments needed for the worst case climate change and
recent actual scenarios and the failure of the plan in the worst case combination scenario
include:

Which combination of scenarios is it appropriate to plan for if the worst case is judged
to overly pessimistic?
Under such circumstances of deep uncertainty, what is the most cost-beneficial strategy
for mitigating supply-demand risk?

7.5.23 These issues are explored in the next section, the WREA project.
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8 Water Resources East Anglia (WREA)

Key Points

Government policy requires robust plans that mitigate long-term supply-demand
risk from growth, climate change and sustainability reductions. The development
of these is to be based on broader cost-benefit and decision making processes
than is currently the case and the plans are to be responsive to the needs of
customers and society. This includes supporting growth and protecting the
environment
To meet these enhanced technical and decision-making requirements, we are
collaborating with other water companies, the EA, Natural England and others to
develop a long-term water resource strategy for the Anglian region. This project
(Water Resources East Anglia – WREA) will consider the need for significant and
lasting reductions in leakage and consumption as well as the case for increasing
supplies. Feasible supply options include water reuse, winter storage reservoirs,
aquifer storage and recovery and multi-company or multi-sector trading
The project will use new, robust planning methodologies. In these, the performance
of different groups of options is assessed using different climate change, growth
and sustainability reduction scenarios. The assessment criteria are derived from
multiple stakeholder needs and the process allows trade-offs between criteria to
be easily and quantitatively evaluated. Our objective is for minimum regret plans
that are flexible and deliver preferred outcomes
Outputs from the currentWREA pilot have informed the development of thisWRMP.
In AMP6, theWREA project will be extended and used to develop a robust long-term
water resource strategy for our region. Work that will be completed includes
assessments of future flows and hydro-ecological need, option development and
assessment, scenario development, economic and decision modelling and
stakeholder engagement

8.1 Collaborative water resource planning overview

8.1.1 The scenario testing reported in Section 6 shows that our ability to maintain the
supply-demand balance in the long-term could be challenged by a combination of growth,
climate change and sustainability reductions. In total and excluding risk from capping
deployable output at recent actual levels of abstraction, we are at risk of a 567Ml/d adverse
impact on our supply-demand balance. While we can manage a significant proportion of
this risk through the schemes that are described in Section 6, the delivery of strategic
supply-side assets may also be required.

8.1.2 This issue is common to many parts of the industry and in response, the Government
expects companies to set ambitious targets for reducing demand and to increase the flexibility
and efficiency of our supply systems. This includes enhancing connectivity and increasing
the volumes of water that are traded. Government also recognises that investment in new
supply-side capacity will eventually be needed.
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8.1.3 To develop flexible supply systems, in which potentially large volumes of water can
be traded in response to changing patterns of supply and demand, it is necessary for water
companies to undertake some form of collaborative water resource planning. If the benefits
of these systems are to extend beyond the water industry, other abstractors and water users
also need to be involved.

8.1.4 Anglian Water has been quick to realise the need to work with others on water
resource related planning issues. Recent projects that we have been i

A joint planning exercise with Cambridge Water and Essex and Suffolk Water to
determine the potential for water trading in the eastern part of our region (Trading Theory
for Practice, November 2010)
A review of the options available for reforming the abstraction regime, making it more
flexible and better suited for dealing with the short, medium and long-term needs of all
water abstractors (A Right to Water, February 2011)
A drought crisis scenario workshop. This was hosted by the Institute of Grocery
Distributors (IGD) and involved stakeholders from the food and drink sector working
with regulators and Anglian Water to develop strategies for mitigating the impact of the
2011-12 drought (IGD, April 2012)
A thought leadership workshop. This was hosted by us and was designed to share
strategic thinking and best practice for the future management of water resources in
our region. A key objective was to develop ideas for achieving a long-lasting change
in water using behaviours and attitudes (Global Water Challenge, May 2012), and
The piloting of a market based approach for multi-sector water resource trading. This
work was completed in collaboration with the University of Cambridge Programme for
Sustainability Leadership and involved testing of an approach to trading resources in
the upper Ouse catchment (Research into Water Allocation Through Effective Water
Trading, December 2012).

8.1.5 Following on from these, we are currently working on a number of other projects that
will help us to develop more flexible water resource management systems. These include:

The Wissey catchment multi-sector water resource planning pilot. This follows on from
the December 2012 water allocation and trading project and will involve working with
farmers and other abstractors in the Wissey catchment. The purpose of the pilot is to
develop a framework for using the resources in the catchment more effectively. The
pilot will look at opportunities for trading and at the infrastructure that is required to
support this. It is likely that this will involve assessing the costs and benefits of both
demandmanagement measures as well as additional storage and supply-side capacity
The Suffolk holistic water management pilot project. This project is wider in scope than
the Wissey pilot and will examine the opportunities for developing water resource
management plans that meet supply-demand, water quality and flood related needs.
The project combines stakeholders from a variety of sectors including water companies
(both Anglian Water and Essex and Suffolk Water), local authorities, the Environment
Agency, internal drainage boards, wildlife groups and local abstractors, and
The Water Resource East Anglia (WREA) project. This project follows on from the
November 2011 Trading Theory for Practice project and is seeking to develop a
long-term strategic water resource planning framework for the Anglian region. This
includes evaluating options for achieving large reductions in demand, increasing
connectivity and trading and developing new sources of supply. Current stakeholders
include Anglian Water, Affinity Water, Cambridge Water, Essex and Suffolk Water and
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the Environment Agency. In the future it is expected that this group will expand to
include other water companies as well as representatives from other sectors.

8.1.6 Of these projects, the WREA is most closely aligned with the current water resource
and supply-demand business planning process. Further details are given below:

8.2 WREA project

8.2.1 In combination, the 2010WRMPs for AnglianWater, Affinity Water, CambridgeWater
and Essex and Suffolk Water show that supply demand deficits are widespread in East
Anglia from the mid-2030s onwards. The deficits result from imbalances between water
availability and growth in demand and assume modest impacts from climate change and
sustainability reductions.

8.2.2 Assuming that levels of growth are maintained and that climate change and
sustainability reductions become progressively more important, these deficits will increase.
In response, companies in the region will have to reduce demand, increase connectivity,
trade more and develop new supplies. Since there are no resources available for year-round
direct abstraction, the new resource options will be limited to winter storage reservoirs, water
reuse schemes, desalination and aquifer storage and recovery. All of these have high capex,
opex and carbon requirements.

8.2.3 To help set appropriate long-term targets for demand management and to promote
effective planning for new supply-side assets, we have promoted the WREA project.

Robust decision making

8.2.4 The WREA project is evaluating a scenario-based planning approach known as
robust decision-making (RDM). The key attributes of RDM include:

Evaluation of several future strategies (plans) under many plausible sets of future
conditions referred to as ‘scenarios’
The strategies are evaluated using several tangible measures of performance (not just
cost) that describe how they would impact customers and stakeholders
Once a few preferred plans are identified, a ‘vulnerability analysis’ is used to determine
which combinations of future conditions cause a proposed system design (the strategy)
to fail, and
Evaluation of this allows decision-makers to assess if a plan is sufficiently robust or
whether it needs incremental improvement.

8.2.5 Generally the WREA project approach is focused on:

evaluating future plans using multiple metrics of system performance and stakeholder
satisfaction (multi-criteria method) and,
seeking robust future plans (that work well under a wide range of plausible futures).

The WREA RDM project

8.2.6 To progress an RDM evaluation, a regional water resource simulation model has
been built and used. This WREA model represents all RZs in the East Anglia region; the
sources of supply and centres of demand within them and the major new supply schemes
being considered. TheWREAmodel was built using a generic simulator called the ‘Interactive
river-aquifer simulation 2010’ (IRAS-2010) also used in the ESPRC-funded Adaptation and
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Resilience to Climate Change (ARCC-Water) project. Preliminary testing has shown that
the WREA model can represent regional water resource and supply systems with sufficient
accuracy and detail while still achieving run-times that allow for evaluating many system
designs under many future scenarios – a major goal of the WREA project.

8.2.7 A representation of the WREA model domain and regional water system network is
given below in Figure 8.1:

Figure 8.1 WREA model domain
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8.2.8 The future scenarios that have been modelled include:

21 possible climate scenarios for the 2050s, including the historical baseline from
1950-2010 and 20 scenarios obtained from rainfall-run-off modelling of UKCP09 data
(medium emission scenario)
Five demand scenarios equivalent to 90%, 95%, 100%, 105% and 110% of projected
demands for the 2050s, and
Three sustainability reduction scenarios including confirmed, likely and unknown
reductions.

8.2.9 Using the different combinations of these, a total of 315 plausible future scenarios
were established. In the first instance, these were used to test the performance of our current
assets and to indicate which were vulnerable to failure. Then, different long-term strategies
for maintaining the supply-demand balance were tested. These included water system plans
based on:

New winter storage reservoirs, including new South Lincolnshire and Norfolk Fens
reservoirs
Seawater desalination, including on the Lincolnshire, Norfolk and Essex Coasts, and
Water reuse from recycled water centres in Lincolnshire, Norfolk, Suffolk and Essex.

8.2.10 Each strategy was simulated in each scenario and performance tracked with respect
to a number of different measures (Table 8.1 below). The metrics used included costs
(operating or capital), lowest reservoir level, total summed environmental flow failures, and
summed duration of failures for different levels of service. The summed failure duration
metrics add either the system-wide total failures or the just the longest (maximum duration)
failures.

DescriptionPerformance Metric

Total operating costs for each simulation over 60 yearsOperating costs

Total supply deficit summed over all RZ’sSupply deficit

Minimum volume reached in each reservoir summed over all
reservoirs

Susceptibility of reservoirs

Total number of weeks in which HOF’s were reduced in response
to low reservoir levels

Total weeks with Hand off flow (HOF)
failures

The longest consecutive number of weeks that each reservoir spent
below the hands off flow (HOF) reduction threshold summed over
all reservoirs

Maximum duration of HOF failures

Total number of weeks in which reservoirs were below the LoS1
curve summed over all reservoirs

Total weeks with level of service 1 (LoS1)
failures

The longest consecutive number of weeks of LoS1 failure summed
over all reservoirs. Maximum duration metrics demonstrate system
resilience.

Maximum duration of LoS1 failures

Total number of weeks in which reservoirs were below the LoS3
curve summed over all reservoirs

Total weeks with levels of service 3
(LoS3) failures
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DescriptionPerformance Metric

The longest consecutive number of weeks of LoS3 failure summed
over all reservoirs

Maximum duration of LoS3 failures

Table 8.1 Performance metrics for vulnerability analysis

Preliminary Results

8.2.11 The summary plots below show how the three strategies and current system
performed in each of the 315 future scenarios in terms of cumulated longest duration and
cumulated total duration of levels of service 1 and levels of service 3 failures.

8.2.12 The x-axis is in % and these ranked performance plots show the percentage of
scenarios which did better than a given threshold. For example, from the top left panel, under
the current baseline system, 73% of futures had a cumulated regional maximum duration of
levels of service failures of less than 50 weeks.

Figure 8.2 Percent of non-exceedance for the LOS1 (top) and LOS3 (bottom panels) duration
of the longest failure summed over all reservoirs (left panels) and the total cumulative failure

(right panels). The plots compare performance of the baseline, reservoir, reuse and
desalination regional strategies

8.2.13 To demonstrate example RDM output, a vulnerability analysis was performed on
the winter storage reservoir strategy. This involved finding future conditions in which the
strategy performed poorly (in the worst 20%) with respect to the different measures.

8.2.14 The vulnerability analysis identified two scenarios in which the reservoir strategy
is vulnerable to system failures. These were:
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Futures where demand is higher than the current projected demand for 2040, and
Futures where:

Unknown sustainability reductions are applied
Summers are drier than in the baseline, and
Demand is greater than 95% of the projected demand for 2040.

8.2.15 Together these two scenarios account for 96% of all simulated futures in which the
reservoir strategy performs poorly. Decision-makers can use the vulnerability analysis to
asses if the extent of poor performance in future scenarios is acceptable, or if that strategy
needs to be made more robust or dropped altogether.

Discussion and Next Steps

8.2.16 In an RDM analysis, the performance of a preferred strategy, or a few alternative
strategies, are considered in detail through a vulnerability analysis and subsequent iterative
improvement of the system design. One issue not explicitly considered is how to decide
which strategies to test in the first place. Currently theWREAmodel has 38 optional schemes
which leads to many thousands of unique combinations of these options. Traditionally, water
companies use a method called EBSD (‘Economics of Balancing Supply and Demand’) to
sift through all possible combinations of options and find the least cost one. Since theWREA
approach focuses on multiple measures of performance, however, least-cost optimisation
alone is not appropriate.

8.2.17 The WREA project is currently testing a multi-criteria search method whereby an
automated search algorithm repeatedly uses the WREA model to test different portfolios of
options (each portfolio is a unique strategy) searching for those that perform best. The final
output of the search is not a single plan (such as a least-cost one), but rather a trade-off
curve (e.g. Fig 8.3 left panel) or surface (right panel) that show the best performing strategy
for different unique combination of metrics.

Figure 8.3 Trade-off curve (left panel) and surface (right panel) showing how the best
strategies (dots) found by the multi-critiera search fare in terms of capital costs vs. supply
deficits vs. annual operating costs. Arrows on axes show the direction of best performance.
This plot only evaluates performance under historical hydrological conditions. A ‘robust
search’ version of the above (under development) will attempt to search for the best

strategies under multiple futures simultaneously
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8.2.18 In Figure 8.3 each dot represents a strategy which is the best achievable for that
combination of performance measures. This approach will continue to be investigated by
the WREA team. Currently it has been used to investigate strategies under the historical
climate. In future a robust search will be attempted to find strategies that are most robust
according the 9 performance metrics of Table 8.1 over multiple future scenarios
simultaneously.

8.3 AMP6 WREA project

8.3.1 The results of the AMP5 WREA project have indicated a number of areas where
work is needed in AMP6 to develop a robust long-term water resource strategy for the Anglian
region. This includes:

Resource assessments for each of the major rivers in the Anglian region, as well as for
rivers outside the region on which our future supply-demand strategy may depend.
This includes the Trent and the Thames and will involve assessing the impact of climate
change on flows beyond the 25-years planning horizon normally used for water resource
planning
Equivalent assessments for vulnerable groundwater systems
Assessments of the future hydro-ecological needs of the major rivers in the Anglian
region and adjacent areas. This includes assessing the bio-security needs associated
with large inter-basin transfers
Assessment of the likely significance of extreme weather events, such as drought and
floods. This work will look at extending the length of the current hydrological record to
determine the likely significance of long-term natural variability in the climate
Detailed work to determine likely future household and non-household demands. This
includes:

Long-term population and housing projections
Improved household consumption forecasts, and
Long-term forecasts for the agricultural, manufacturing and service sectors

The development of demand management options that will lead to a step change in
rates of leakage and consumption
The development of commercial models to assist the development of water trading
The development and testing of feasible supply-side options including winter storage
reservoirs, aquifer storage and recovery, desalination, water reuse, strategic transfers
(regional and national “water grids”), and
Model development and use, including

Further development of the IRAS water resource model
The development of an equivalent engineered system model, and
The development and use of economic and decision support models.

8.3.2 In addition to these technical works, expenditure is needed for stakeholder
management and outreach activities. The purpose of these is to ensure that the results of
the technical work are available to non-technical stakeholders and that these have the
opportunity to influence both the development of the technical programme and the decisions
that result from this.
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8.3.3 The AMP6 WREA project will be focused on the strategic challenges of climate
change, population growth and growing environmental need. It will also address issues
related to intergenerational equity. The purpose of the project will be to develop:

A common view of long-term supply-demand risk
A consensus on the most cost-beneficial strategy for mitigating this, and
An agreed plan for implementing the strategy. This includes

Specifying milestones for decision points and asset delivery, and
Ensuring alignment with the water company water resource planning and business
planning processes.

8.3.4 Customer views on the benefits of the WREA project are clear. They recognise that
the Anglian region is vulnerable to the possible future effects of climate change and population
growth but do not expect to experience severe restrictions on supplies, and are willing to
pay to avoid these. They expect us to be planning ahead, taking action now to build resilience
and avoid problems building up for the future.

8.3.5 A high level programme and provisional expenditure profile is given below. These
are derived from our Periodic Review 2014( PR14) Business Plan:

Estimated CostActivity

£0.87mAssessment of future water resource availability

£0.65mAssessment of future hydro-ecological need

£0.08mExtreme weather assessment

£0.15mFuture household demand assessment

£0.10mFuture non-household demand assessment

£0.24mDevelopment of strategic demand management options

£1.93mDevelopment of strategic supply-side options

£0.08mDevelopment of strategic transfer and trading options

£0.75mDevelopment and use of economic and decision support
models

£0.15mCustomer and stakeholder engagement

£5.00mTotal

Table 8.2 Outline WREA Scope
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Figure 8.4 Outline WREA programme and provisional expenditure profile

8.3.6 From the above:

1. Detailed planning for the delivery of the project will be completed in the latter part of
the final year of AMP5 (2014-15). This will include specification of the works; selection
and appointment of contractors; establishing the project team and governance structures
and setting up the out-reach and stakeholder management programmes

2. Most of the investigation, assessment and option development works will be completed
by September 2017. The remaining work will comprise completion of long-term pilot
testing for an aquifer storage and recovery scheme

3. Work to develop and use the water resource, economic and decision support models
will commence in 2015-16. The bulk of this work will be complete by January 2018;
residual modelling in support of publication of the draft 2019 WRMP is expected to
continue into Q4 of 2017-18 (January to March 2018)

4. An allowance for additional modelling work in 2018-19 has also been made. It is
expected that this will be driven by needs arising from feedback on the draft 2019WRMP
and submission of the PR19 Business Plan, and

5. The outreach programme will extend beyond the WRMP and BP processes and into
AMP7 (2020-25). This is to provide stakeholders with an on-going link to the project,
throughout the delivery of the agreed strategy and any related assets.
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8.3.7 Work on the WREA will progress in parallel to work on the draft 2019 WRMP. From
this, strategic options recommended by the WREA will be incorporated into the version of
the draft plan on which we consult. This draft plan will be prepared in accordance with the
requirements of the Water Resource Planning (WRP) guideline.

Trent Ruthamford and NEP schemes

8.3.8 In our PR14 Business Plan, we proposed the following for completion in AMP6
(2015-20):

£4m for detailed design of a raw water transfer from the River Trent. This is needed
to support the reservoirs in our Ruthamford supply system during extended periods of
drought. We currently estimate that this scheme will cost around £425m to deliver, and
£2.75m for option appraisals and mitigation measures in support of the NEP. The option
appraisals will be completed for 24 sites; the mitigation measures for 4 sites.

8.3.9 The Trent-Ruthamford scheme includes sums for validating our current assessment
of the need for the scheme; completing any required hydrological and water quality studies
on the Rivers Trent, Welland, Nene and Ouse and for the completion of any necessary
climate change studies. To ensure alignment with the WREA project and consultation on
the draft 2019 WRMP, this work will be completed in 2015-16 and 2016-17.

8.3.10 To ensure that outputs from the NEP options appraisals can be aligned with the
WREA and the draft 2019 WRMP, we plan to complete this work between 2015 and 2018;
approximately 60% will be completed by the end of 2016-17.

8.3.11 For both the Trent-Ruthamford scheme and the NEP option appraisal work,
opportunities for synergies and efficiencies will be sought. This includes for both our own
supply system, as well as for the supply systems operated by adjacent water companies.
The coordination required to achieve this outcome will be managed by the WREA project
team.
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9 Summary

Key Points

In the face of pressure from climate change, population growth and reductions in
deployable output needed to restore abstraction to sustainable levels, Government
policy for the water industry is to promote growth and protect the environment
To deliver these objectives, we are expected to take a long-term view, reduce
consumption, take better account of the value of water, increase connectivity and
water trading and take into account the views of customers
The plan we have developed meets all these objectives. It will restore sustainable
abstraction, reduce consumption, increase connectivity and trading and use recycled
water to meet future supply needs. The plan includes delivering a Habitats
Regulation and WFD no-deterioration compliant solution for the sustainability
reduction needed for the River Wensum
In developing our plan, we assessed many different demand management and
supply-side options for maintaining the supply-demand balance. We applied, in
full, the process described in the Water Resource Planning guideline, including
assessing the climate change vulnerability, completing a SEA and HRA, calculating
the social and environmental costs and assessing the impact on greenhouse gas
emissions of each option. We have also completed a cost-benefit analysis of
compulsory metering
Our plan combines cost-beneficial demand management measures with a series
of cost-effective supply side schemes. In AMP6 we will deliver:

39Ml/d of leakage reductions
4.3Ml/d water savings from enhanced metering
8.6Ml/d water savings from water efficiency audits
Schemes for restoring sustainable levels of abstraction to the River Wensum
and North Norfolk Chalk, and
A detailed design for an AMP7 scheme to enhance levels of service for our
Ruthamford customers

As part of our plan, we are deferring a small number of sustainability reduction
schemes from AMP6 to AMP7. We are doing this to avoid stranding expensive
new assets; the related short-term environmental risk will be mitigated by a
combination of NEP river restoration works and our demand management savings
For the remainder of the forecast period the supply-demand balance is maintained
through a cost-effective mix of transfers, trading, water reuse and a river
augmentation scheme
Testing of our preferred plan shows that it is robust and will maintain the
supply-demand balance in most circumstances. The exception is if our deployable
output is capped at recent actual levels of abstraction. The plan fails, with a
significant unsatisfied deficit, in the worst case combination of scenarios and this
raises issues about the affordability of planning for the worst case combination
and the most cost-beneficial strategy for mitigating long-term risk, and
To address these issues, we are promoting the Water Resources East Anglia
(WREA) project. Through this collaborative planning initiative, we will work with
others to develop a robust long-term water resources strategy for our region.

139



9.1 Policy context for our 2015 WRMP

9.1.1 Government policy for the water sector is to support growth and protect the
environment.

9.1.2 The Government recognise that our ability to achieve these objectives will be
challenged by a combination of population growth, climate change and the reductions in
deployable output that are needed to restore abstraction to sustainable levels. In response,
we are expected to:

Take a long-term view
Take more account of the value of water
Increase connectivity and trading in our supply systems
Reduce levels of consumption, and
Reflect the views of our customers.

9.1.3 The plan that we have developed covers the period from 2015 to 2040. It combines
a large programme of cost-beneficial demand management measures with a series of
cost-effective supply-side schemes. It will restore sustainable levels of abstraction to the
River Wensum and the North Norfolk Chalk; reduce consumption; increase connectivity and
trading and recycle our water recycling discharges for water supply.

9.1.4 We have consulted widely on these proposals and have reflected the views of our
customers in the plan that we have developed.

9.1.5 To meet our longer-term needs, we are promoting the Water Resources East Anglia
(WREA) project. This multi company, multi-sector planning initiative will develop a robust
long-term water resource strategy for the Anglian region. It will evaluate the need for
investment in strategic water resource developments, such as winter storage reservoirs and
deliver an affordable, sustainable and reliable system of supply that is resilient to the long-term
effects of climate change, population growth and sustainability reductions.

9.2 Baseline supply-demand balance

9.2.1 In AMP6, we forecast deficits in the Norwich and the Broads RZ and Hunstanton
RZ, both of which are the result of sustainability reductions.

9.2.2 A combination of growth in demand and target headroom requirements, sustainability
reductions and climate change result in additional deficits in the south and east of our system
by 2040. The sum total of these under dry year annual average and critical period scenarios
is 102Ml/d and 62Ml/d respectively. In both cases, the majority of the deficit is in the Norwich
and the Broads RZ and results from the AMP6 sustainability reduction.

9.2.3 This assessment of our future supply-demand risk excludes worst case impacts of
climate change and sustainability reductions and assumes that our baseline water efficiency
savings will be delivered. Under circumstances in which the worst case combination is
realised and there are no baseline water efficiency savings, we are exposed to dry year
annual average supply-demand risks equivalent to 567Ml/d. This is composed of the
following:

Growth in demand, target headroom requirements and failure to deliver baseline water
efficiency savings: 231Ml/d
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Worst case climate change impacts: 154Ml/d
Worst case sustainability reduction impacts (including all confirmed, likely and unknown
sustainability changes from AMP6): 182Ml/d

9.3 Options

9.3.1 To maintain the supply-demand balance in RZs where deficits are forecast, we have
used the option appraisal process specified in the Water Resource Planning guideline. Our
process encompassed demand management options, resource developments, water
recycling, transfers and trades. As part of this we have:

Developed an unconstrained list of all possible options for maintaining the
supply-demand balance in each RZ
Screened the unconstrained option list to identify feasible options, and then
For the feasible options:

Determined Capex and Opex requirements
Assessed climate change vulnerability
Estimated social and environmental costs, and
Determined the greenhouse gas emissions that would result from the delivery and
operation of each option.

9.3.2 Our appraisal of the option feasibility was combined with work on a Strategic
Environmental Assessment and Habitats Regulation Assessment.

9.3.3 In respect of the demand management options, we consulted with our customers
and others on whether we should:

1. Reduce leakage from the 2014-15 SELL to some level significantly below this, and
2. Extend our water efficiency and metering activities to areas where deficits were not

forecast to occur.

9.3.4 We said that leakage should be reduced and that the water efficiency and metering
activity should be extended.

9.3.5 Based on the consultation responses and a willingness to pay survey, our customers
agree with us. In response, we have included the following cost-beneficial measures in our
plan:

A reduction in leakage from 211Ml/d to 172Ml/d, with an associated water saving of
39Ml/d
Installation of 85,000 meters under our enhanced metering programme, with an AMP6
saving of 1.9Ml/d, and
Completion of 180,000 water efficiency audits, with free fitting of water saving devices.
This will save 8.6Ml/d.

9.3.6 In the draft plan, we also consulted on proposals to defer sustainability reduction
schemes where there was some uncertainty about the related costs and the benefits. We
wanted this to avoid stranding expensive new assets under circumstances in which the
assessment of sustainability related needs changed. It has since become apparent that this
deferral will only affect a small number of schemes and for these the related environmental
risks will be mitigated through a combination of the following:
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National Environment Programme (NEP) river restoration works. In AMP6 we will
deliver 23km of restoration works on rivers that are also being targeted for sustainability
reductions. Once the benefits of the restoration works have been quantified, we expect
the estimated volume of sustainability reductions needed to be confirmed
Leakage reduction, and
Metering and water efficiency activity.

9.3.7 We estimate that the water savings from the leakage, metering and water efficiency
activities will be sufficient to offset the effects of growth during AMP6 and the early part of
AMP7.

9.4 Compulsory metering

9.4.1 Since we operate in an area of severe water stress, we completed a cost-benefit on
compulsory metering. This involved a comparison with our preferred metering strategy,
which is based on the following:

Enhanced metering, with switching on request or change of occupancy
Meter options, where customers opt to switch for a measured supply and don’t have a
meter already fitted as part of our enhanced metering programme, and
A small number of selective (compulsory) meter installations.

9.4.2 The results showed that since we are already at high levels of meter penetration,
the benefits of compulsory metering are marginal. Over the long-term, these are estimated
at around 1Ml/d, which would be distributed across our supply system. Over a 25-year
period, the additional cost of delivering this is equivalent to approximately £7m.

9.4.3 Our customer views on compulsory metering are divided, with a significant number
believing that the move to measured supplies should be voluntary. Given a combination of
this and the adverse cost-benefit assessment, we are not compulsorily metering our remaining
unmeasured customers.

9.5 Final planning solution

9.5.1 To maintain the supply-demand balance over the period to 2040, our plan combines
a cost-effective series of supply-side schemes with a large programme of cost-beneficial
demand management measures. In AMP6, we will deliver the following:

39Ml/d leakage reduction
8.6Ml/d water saving from water efficiency audits
4.3Ml/d water saving from our enhanced metering programme
An intake relocation scheme to restore sustainable levels of abstraction to the River
Wensum, and
A transfer to restore sustainable levels of abstraction to the North Norfolk Chalk.

9.5.2 Through detailed investigation, we have shown that the intake relocation scheme
for the River Wensum is Habitats Regulations and WFD no-deterioration compliant. To
enhance the benefits from delivering this scheme, we will be starting detailed design related
works in the current AMP.

9.5.3 Over the remainder of the forecast period, we have selected the following schemes
for RZs with baseline supply-demand deficits:
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Water reuse for the Norwich and the Broads RZ and the East Suffolk RZ. The scheme
for the Norwich and the Broads RZ is needed in the medium to long-term for growth
and climate change related needs
Transfers for the Fenland, Ruthamford South, South Essex, East Suffolk, West Suffolk,
Ely and Cheveley RZs
Refurbishment of an existing intake and reservoir system on the Great Ouse. This is
needed to meet long-term growth related needs in the Ruthamford South RZ
A river augmentation scheme for the West Suffolk RZ, and
An extension of an existing trade for the East Suffolk RZ.

9.5.4 To support transfers from RZs which are in surplus in our baseline forecast, we also
need to reduce the volume of water we export from our Ruthamford North RZ and transfer
resources into our Newmarket RZ.

9.5.5 We have assessed all of our preferred options to determine the potential for adverse
environmental impacts and either no significant effects are predicted or none following
appropriate mitigation works. We have allowed for the planning and delivery of these in our
plan.

9.5.6 Despite a large projected increase in population and new connections, the effect of
our plan is to maintain distribution input at levels comparable to those at privatisation, while
reducing the equivalent volume of leakage by 40%.

9.5.7 Overall, our plan will increase emissions of greenhouse gases by 37,000 tonnes
CO2e by 2040. However, thanks to the effects of our baseline water efficiency savings and
AMP6 demand management programme, this is around 65,000 tonnes CO2e less than
would otherwise be expected.

9.6 Scenario testing

9.6.1 To assess the robustness of our plan, we determined the vulnerability of the preferred
option set to climate change and then tested the feasible option set in a number of different
scenarios. These included:

Removal of the preferred options
Removal of the cost-beneficial demand management measures from the baseline
forecast
Worst case assessments of climate change and sustainability reductions
High scenario for population growth
Capping of deployable output at recent actual levels of abstraction, and
A worst case combination of the above.

9.6.2 The climate change vulnerability assessment shows that most of our preferred options
have low sensitivity to the possible future effects of climate change. The exceptions are:

Norwich Intake Relocation (AMP6), and
Re-commission Ruthamford South RZ Reservoir (AMP10).
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9.6.3 Both of these options rely on surface water resources and so are sensitive to the
impact of climate change on river flow. In the short-term, supply-demand risk from these
sensitivities is low. In the medium to long-term it is much more significant and to ensure that
there are no adverse impacts on our security of supply, work will be completed in AMP6 to
develop an appropriate mitigation strategy.

9.6.4 The results of the scenario testing show that our plan is robust in most of the individual
scenarios and can easily be adapted to maintain the supply-demand balance. The exception
is the recent actual scenario, in which we have a moderate unsatisfied deficit at the end of
the forecast period that would require the development of additional resources.

9.6.5 Our plan is not robust, however, in the worst case combination of scenarios and fails
with a significant remaining, unsatisfied deficit. Since we have many different feasible options
in the plan, this raises issues about:

Whether planning for the worst case combination is affordable, and
In circumstances of such deep uncertainty, what the most cost-beneficial strategy for
mitigating supply-demand risk would be.

9.6.6 Our AMP6 'Water Resources East Anglia' project is designed to explore these issues
and, through this, develop a robust long-term strategy for the Anglian region.

9.7 AMP6 WREA

9.7.1 To address our long-term supply-demand needs, under circumstances in which there
is deep uncertainty about the possible future effects of climate change, population growth
and the future needs of the environment, we are collaborating with other water companies
in the region, other abstractors, the EA, Natural England, local authorities and others
stakeholders on the Water Resources East Anglia (WREA) project.

9.7.2 Through the WREA we will develop a robust long-term water resources strategy for
the Anglian region. This will account for the costs and benefits of the different strategic
options for maintaining the supply-demand balance. Options that will be considered include:

Significant and lasting reductions in leakage and consumption
Winter storage reservoirs
Aquifer storage and recovery
Water reuse
Desalination, and
Strategic transfers and water trading.

9.7.3 To account for the effects of uncertainty, the WREA will use emerging planning
methodologies such as Robust Decision Making. This is a scenario based approach to
supply-demand planning in which the performance of different options in many different
plausible futures is assessed using multiple success criteria. Such techniques allow trade-offs
between options to be quantitatively evaluated and for the development of minimum regret
plans that are flexible and deliver preferred outcomes.

9.7.4 The WREA will complete detailed planning in AMP6 and, if required, will deliver
assets from AMP7 onwards. The work planned for AMP6 includes:

Future climate assessments of the resources available in the major rivers in the region
and vulnerable groundwater systems
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Assessments of the future hydro-ecological needs of our river and wetland systems
Detailed work to determine likely future household and non-household demands. This
includes long-term population and economic projections
The development and assessment of feasible options for maintaining the supply-demand
balance
Model development and use. This include:

Water resource models
Equivalent engineered system models
Economic and decision support models, and

Stakeholder engagement and out-reach activities.

9.7.5 The purpose of the WREA will be to develop a common view of long-term
supply-demand risk; a consensus on the most cost-beneficial strategy for mitigating this,
which includes taking account of for inter-generational equity effects and an agreed plan for
implementing the preferred strategy.
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10 Introduction
10.0.1 In the sections that follow, details from each of the RZ planning tables are
summarised. The planning tables are given in the Appendices: each of the summaries below
is based on the following template:

Outline of ContentSub-section

Brief summary of RZ geography, sources of supply and local authority growth
estimates. In a summary table these are compared to the rates of growth
modelled and recent rates of housing completions.

Resource Zone Description

This section contains details from our RZ level micro-component analysis and a
summary of the baseline supply-demand forecast. This includes a probabilistic
water balance projection, upon which our target headroom analysis is based.

Baseline Supply-Demand
Balance

For RZs with supply-demand deficits, this section details the feasible options.
This includes Capex and Opex requirements, scheme details and associated
environmental considerations of each scheme.

Feasible Options for
Maintaining the
Supply-Demand Balance

For RZs with supply-demand deficits, this section gives a summary of the results
of the EBSD modelling. Details of where we have extended the EBSD option

Preferred Plan

selection, to achieve our wider supply-demand objectives, are also given in this
section.

This section gives details of the different climate change, sustainability reduction
and Levels of Service scenarios that have been modelled and the implications
of this for the RZ baseline supply-demand forecast and selected options

Scenario Testing

Table 10.1 RZ Summary Template
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11 West Lincolnshire

Figure 11.1 West Lincolnshire Resource Zone
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11.1 Key points

Key Points

No deficits are forecast in the West Lincolnshire RZ.
No significant climate change or levels of service sensitivities have been identified.
No confirmed or likely sustainability reductions are required.
The worst case sustainability reduction is approximately 7.6Ml/d. A reduction of
this magnitude would drive supply-demand investment.
Local authority policy based growth projections exceed our trend based projections
by a significant amount. Our available and target headroom are sufficient to account
for the difference and the associated supply-demand risk is minimal.

11.2 Resource zone description

11.2.1 The West Lincolnshire RZ lies to the west of the River Trent and is based on the
supply systems for Gainsborough and Retford. Customers in the zone receive groundwater
abstracted from the Sherwood Sandstone. Water is also exported to the Central Lincolnshire
RZ for treatment and distribution to customers in Lincoln.

11.2.2 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 30,000. Of these approximately 53%were billed using measured supplies.
The total number of non-household customers was approximately 2,100 and almost all of
these are measured.

11.2.3 From Figure 11.2:

Base year measured and unmeasured PCC are estimated to be more than our regional
averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 18% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 11.2 West Lincolnshire average household consumption
(litres/person/day)

11.2.4 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

11.2.5 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

11.2.6 Table 11.1 shows measured non-household demands in the base year totalling 4
Ml/d in the West Lincolnshire RZ. These demands are mainly from the agricultural,
manufacturing and wholesale sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Agriculture,manufacturing
and wholesale

2East Retford4

<1Everton

<1Gainsborough

Table 11.1 West Lincolnshire RZ Patterns of Measured Non-Household Consumption
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11.2.7 From Table 11.2, we forecast that up to 300 new properties will be built in the RZ
per year. This estimate is based on recent trends in population growth. The equivalent local
authority projections assume new properties will be built at a rate of approximately 600 per
year. Over the forecast period, the difference between the two estimates is equivalent to
approximately 7,500 new properties.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

3,0003,0003,0003,0003,500Local Authority policy
estimates

1,5001,5001,5001,5001,000WRMP trend estimate

5,500Annual Monitoring Report
data

Table 11.2 West Lincolnshire Growth Estimates

11.3 Baseline supply-demand balance

11.3.1 From Table 11.3 and Table 11.4, in the last year of AMP6 (2019/20) we forecast
that there will be a 4.8Ml/d surplus under DYAA conditions and a 9.3Ml/d surplus under CP
conditions. The equivalent target headroom requirements are 0.8Ml/d and 1.0Ml/d
respectively. The RZ remains in surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

24.0024.0024.0024.0024.0024.00Deployable Output

0.740.740.740.740.730.65Outage Allowance

23.2523.2523.2523.2623.2723.34Total Water Available
for Use

18.2318.1017.9617.8017.6817.30Distribution Input

1.721.451.200.990.800.58Target Headroom

3.313.714.104.474.785.47Supply Demand
Balance

Table 11.3 West Lincolnshire Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

32.7032.7032.7032.7032.7032.70Deployable Output

0.890.890.900.890.890.82Outage Allowance

31.8131.8131.8031.8031.8131.88Total Water Available
for Use

21.8721.7721.6721.5721.5521.60Distribution Input
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

2.061.741.441.200.980.72Target Headroom

7.878.298.699.049.289.56Supply Demand
Balance

Table 11.4 West Lincolnshire Baseline Supply-Demand Summary (CP)

Figure 11.3 West Lincolnshire Probabilistic Water Balance

11.3.2 Figure 11.3 confirms that there is a greater than 95% probability that the RZ water
balance will remain in surplus over the 25 year forecast period.

11.3.3 Leakage in the base year is equivalent to 20% of distribution input and remains
constant over the remainder of the forecast period

11.3.1 Baseline supply forecast issues

There have been no significant supply-side adjustments since the 2010 WRMP.
There is no baseline climate change impact forecast on the available supplies.
This RZ is not subject to any confirmed or likely sustainability reductions. One unknown
sustainability reduction of up 7.6Ml/d has been included in the latest NEP update.
Investment to maintain the potential yield of boreholes that are vulnerable to deterioration
is included in the capital maintenance programme.
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11.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the West Lincolnshire RZ are approximately 1Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

11.4 Scenario testing

11.4.1 Table 11.5 details the impacts of scenario modelling on the supply demand balance
for the West Lincolnshire RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

3.314.78Preferred plan

3.224.69Least cost plan

1.313.68High population

3.314.78Worst case climate change

-4.294.78Worst case sustainability reductions

-1.350.12Recent actuals

-10.07-0.23Worst case combination

Table 11.5 West Lincolnshire Scenario modelling impacts

11.4.2 In summary this shows the following:

No significant sensitivity to the cost effective plan scenario (maintaining leakage at
199Ml/d)
2Ml/d impact on the RZ supply demand balance by the end of the planning period under
the increased population scenario
No impacts resulting from the worst case climate change scenario
Reductions equivalent to 7.6Ml/d resulting from worst case sustainability reductions
scenario
Impacts of 4.7M/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are 5Ml/d
by the end of AMP6, reaching 13.4Ml/d by 2039/40.

11.4.3 Options for maintaining the supply-demand balance include:

Reallocating supplies that are currently exported to the Central Lincolnshire RZ. Any
increase in abstractions will be subject to a WFD no deterioration assessment
Connection of the RZ to the Central Lincolnshire RZ with sharing of the available
resources and any new resources that are developed, including an Sherwood Sandstone
Groundwater aquifer storage and recovery scheme. This connection could be via Retford
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or Gainsborough and would likely be associated with additional connectivity within the
West Lincolnshire RZ, and
Any feasible trading options with Yorkshire Water or Severn Trent Water. It is likely that
these would both require new infrastructure.
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12 Central Lincolnshire

Figure 12.1 Central Lincolnshire Resource Zone
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12.1 Key points

Key Points

No deficits are forecast in the Central Lincolnshire RZ.
No significant climate change or levels of service sensitivities have been identified.
Two WTWs have been targeted for likely sustainability reductions and the
deployable output at risk is equivalent to 1.8Ml/d at average.
A number of sources in this RZ abstract from the Northern Chalk aquifer which is
subject to sustainability reduction of up to 25Ml/d; this has been applied to the East
Lincolnshire RZ.
The worst case sustainability reduction risk Central Lincolnshire RZ is equivalent
to 4.7Ml/d at peak and 7.5Ml/d at peak.
Realising the worst case scenario for sustainability reductions would drive local
RZ integrity issues and supply-demand investment.
Local authority policy growth projections exceed our trend based projections by
a significant amount; available and target headroom are sufficient to account for
the difference and the associated supply-demand risk is minimal.

12.2 Resource zone description

12.2.1 The Central Lincolnshire RZ extends south from the Humber and is based on the
supply systems for Scunthorpe, Lincoln, Grantham and Sleaford. Connectivity within the
RZ allows for resources to be shared and for the integrity of the RZ to be maintained.

12.2.2 There are a number of sources of supply in the RZ. Groundwater is abstracted
from the Sherwood Sandstone and the Lincolnshire Limestone, while surface water is
abstracted from the River Ancholme. The abstraction from the River Ancholme is supported
by the Environment Agency operated transfer scheme from the River Witham and the River
Trent. Further south, the RZ is also supported with raw water supplies from Rutland Water
and by abstraction from the River Witham. The new Hall WTW opened in July 2014, which
will treat water abstracted directly from the River Trent for supply to customers in Lincoln.

12.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 190,000. Of these 68% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 12,000. Most of
these were measured.

12.2.4 From Figure 12.2:

Base year measured PCC is marginally more and unmeasured PCC is significantly
less than to our regional averages (124 l/p/d and 150 l/p/d respectively),and
Overall, we forecast a 13% reduction in household consumption. This is driven by optant
metering, including baseline water efficiency activities.
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Figure 12.2 Central Lincolnshire average household consumption
(litres/person/day)

12.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally the equivalent amount water for these activities as
measured customers. This is not consistent with the regional pattern of consumption.

12.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

12.2.7 Table 11.1 shows measured non-household demands in the base year totalling
40Ml/d in the Central Lincolnshire RZ. These demands are mainly from the manufacturing
and wholesale sectors.

Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Wholesale and
retail,
Manufacturing, light

15Lincoln40

9Scunthorpe South
industry, arts and
entertainment and
public administration

6Scunthorpe North

5Grantham

<1Elsham
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Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

<1Welton

<1Branston

<1Waddingham

<1Billingborough

Table 12.1 Central Lincolnshire RZ Patterns of Measured Non-Household Consumption

12.2.8 From Table 12.2, we forecast new properties equivalent to a long-term average of
approximately 2,000 per year. This estimate is based on recent trends in population growth
and compares to an equivalent local authority projection of around 4,000 new properties per
year. Over 25 years, the difference between the two projections is approximately equal to
50,000 new properties. Recent build rates in the RZ are of the order of 2,500 new properties
per year.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

20,00020,00020,00025,00030,000Local Authority policy
estimates

10,50010,50010,50010,0008,500WRMP trend estimate

13,000Annual Monitoring
Report data

Table 12.2 Central Lincolnshire Growth Estimates

12.3 Baseline supply-demand balance

12.3.1 From Table 12.3 and Table 12.4, in the last year of AMP6 (2019/20) we forecast
that there will be a 32.2Ml/d surplus under DYAA conditions and a 53Ml/d surplus under CP
conditions. The equivalent target headroom requirements are 7.8Ml/d and 9.6Ml/d
respectively. The RZ remains in surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

181.65181.65181.65181.65181.65181.65Deployable Output

4.184.174.164.154.173.77Outage Allowance

154.47154.48154.49154.51156.28136.08Total Water Available
for Use

122.32120.92119.38117.74116.25120.35Distribution Input

17.5514.9912.7310.197.814.01Target Headroom

14.6018.5722.3826.5832.2311.72Supply Demand
Balance

Table 12.3 Central Lincolnshire Baseline Supply-Demand Summary (DYAA)
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End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

239.82239.82239.82239.82239.82239.82Deployable Output

5.075.075.075.075.124.65Outage Allowance

204.95204.95204.95204.94204.89185.37Total Water Available
for Use

148.24146.94145.52144.02142.75148.34Distribution Input

21.2718.2215.5112.469.584.94Target Headroom

35.4439.7943.9148.4752.5532.08Supply Demand
Balance

Table 12.4 Central Lincolnshire Baseline Supply-Demand Summary (DYCP)

12.3.2 Leakage in the base year is equivalent to 17% of distribution input and remains
constant over the remainder of the forecast period.
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Figure 12.3 Central Lincolnshire Probabilistic Water Balance
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12.3.3 From Figure 12.3 there is a greater than 95% probability that the RZ level water
balance will remain in surplus over the 25 year forecast period. The step change adjustments
in the early part of the forecast period reflect a combination of the DO changes associated
with the delivery of Hall WTW and the sustainability reductions.

12.3.1 Baseline supply forecast issues

12.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

Likely sustainability reductions of 1.8Ml/d in total at our Clay Hill and Aswarby sources
The RZ is at risk from further sustainability reductions on sources that abstract from
the Northern Chalk aquifer. These sources are subject to a confirmed sustainability
reduction of up to 24.5Ml/d, with modelled impacts to the East Lincolnshire RZ. We
are currently working with the Environment Agency to complete further modelling at
these sources. During AMP6 we will complete river restoration work at Laceby Beck
and Skitter Beck under the NEPwater resource programme, and will continue to monitor
the effect of support boreholes. Implementation of any required sustainability reduction
will be in AMP7, if required
A WFD no-deterioration risk assessment is likely to be required to support renewal of
the Swaton abstraction licence.
There is no baseline climate change impact forecast on the available supplies in this
resource zone
An increase of 20Ml/d in ADSO and MAXSO for the new Hall WTW on the River Trent.
This is modelled as being available from 2015/16
There has been a reduction to average deployable outputs of 8Ml/d. These result from
a comprehensive review of our deployable outputs and the application of a consistent
methodology, and
Winterton WTW is now capable of meeting its daily licence and has increased the
resource zone MAXSO by 3Ml/d to meet peak demands. However, outputs from this
source continue to be at risk from pesticide pollution events and an AMP6 water quality
scheme is planned in respect of this.

12.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

12.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the Central Lincolnshire RZ are approximately 5Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.
There has been a significant reduction in the projected increase in non-household
demand. This results from the effects of the recent recession and uncertainty about
future development.

12.4 Scenario testing

12.4.1 Table 12.5 details the impacts of scenario modelling on the supply demand balance
for the Central Lincolnshire RZ.
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Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

14.6032.23Preferred plan

6.7624.82Least cost plan

0.0824.25High population

14.0031.63Worst case climate change

-10.7531.63Worst case sustainability reductions

-43.11-25.49Recent actuals

-89.71-40.07Worst case combination

Table 12.5 Central Lincolnshire Scenario Modelling Impacts

12.4.2 In summary this shows the following:

Significant impact on the RZ supply demand balance of up to 7.2Ml/d by 2039/40 under
the least-cost plan scenario
Significant sensitivity to increasing populations
No sensitivities to worst case climate change impacts
Most significant impact from restricting deployable outputs to recent actuals, of up to
29.1Ml/d at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 91.7Ml/d at the end of AMP6 up to 103.7Ml/d in 2039/40.

12.4.3 Reductions in the supply-demand balance of this magnitude would drive significant
investment. Potential options for maintaining the supply-demand balance include:

Development of an aquifer storage and recovery scheme (ASR) based on abstraction
and treatment of water from the River Trent and injection and storage in the underlying,
confined Sherwood Sandstone. To generate the net 20Ml/d of additional DO needed,
surface water treatment capacity significantly in excess of 20Ml/d is likely to be required
Development of a conjunctive use scheme based on the existing Sherwood Sandstone
sources and the River Trent. The basic requirement for this would be to allow abstraction
from the two sources to be balanced to reduce any adverse environmental impacts
Development of a reservoir in south Lincolnshire (the South Lincolnshire Reservoir).
This would store water abstracted from the River Witham and the River Trent during
the winter for treatment and distribution. Originally envisaged as a scheme to support
growth in demand in areas to the south and east of our supply system, this could also
be used to support areas affected by the sustainability reductions
Development of the resources of the Rivers Witham and Ancholme. These are currently
being assessed. Where sufficient resource exists to support direct abstraction and/or
winter storage, the Witham and/or Ancholme could be developed as a source of supply
for the affected areas, and
A water reuse scheme based on discharges into the Trent, Witham or Ancholme, and
trading with adjacent water companies or other third parties. Where sufficient resource
is available and the development of any associated trading infrastructure is cost-effective,
resources from adjacent water companies could be used to supply the affected areas.

163



PART TWO: RESOURCE
ZONE SUMMARIES
East Lincolnshire



13 East Lincolnshire

Figure 13.1 East Lincolnshire Resource Zone
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13.1 Key points

Key Points

No deficits are forecast in the East Lincolnshire RZ.
Confirmed sustainability reductions are required to restrict abstractions from the
Northern Chalk by up to 25Ml/d. River restoration and options appraisal will be
completed in AMP6 to develop the preferred solution with the Environment Agency.
This will impact on water resource zone integrity for AMP7 water resource planning.
The worst case unknown sustainability reduction is up to 37Ml/d. A reduction of
this magnitude would drive significant supply-demand investment and is the subject
of further options appraisal.
No significant baseline climate change or levels of service sensitivities have been
identified.
In the worst case, climate change may reduce average daily source-works output
by 2Ml/d. This would affect abstraction from the Louth Canal.
Deployable output in the RZ has been reduced to take account of the effect of poor
quality groundwater, but includes an allowance for non potable demands.
Local authority policy based growth projections exceed our trend based projections
by a significant amount. Our available and target headroom are sufficient to account
for the difference and the associated supply-demand risk is minimal.

13.2 Resource zone description

13.2.1 The East Lincolnshire RZ extends from the Humber to the Wash and is based on
the supply systems for Grimsby, Louth, Skegness, Boston, Bourne, Spalding and Stamford.

13.2.2 In the northern part of the RZ, supplies are primarily groundwater abstractions from
the Chalk and Spilsby Sandstone. There is also surface water abstraction from the Louth
Canal into a pumped storage reservoir. Supplies are imported into this part of the RZ from
the adjacent Central Lincolnshire RZ. In the southern part of the RZ, supplies are either
from Lincolnshire Limestone groundwater sources or are imported from the adjacent
Ruthamford North RZ. New mains connect the two parts of the system, allowing resources
to be shared and the integrity of the RZ to be maintained.

13.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 240,000. Of these 69% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 15,500. Most of
these were measured.

13.2.4 From Figure 13.2:

Base year measured PCC is marginally more, however unmeasured PCC is estimated
to be significantly more than the regional averages (124 l/p/d and 150 l/p/d
retrospectively), and
Overall we forecast a 28% reduction in average PCC. This is mainly driven by the
effect of optant metering, including baseline water efficiency activities.
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Figure 13.2 East Lincolnshire average household consumption
(litres/person/day)

13.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

13.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

13.2.7 Table 13.1 shows measured non-household demands in the base year totalling
45Ml/d in the East Lincolnshire RZ. These demands are mainly from the manufacturing,
industry and agriculture sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Manufacturing, heavy
industry, agriculture,
caravan parks and
self-catering holiday
homes

14Grimsby45

14Bourne

6Boston

6Skegness

2Louth
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Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

2Barrow

1Fulstow

<1Barnoldby

Table 13.1 East Lincolnshire RZ Patterns of Measured Non-Household Consumption

13.2.8 From Table 13.2, we forecast new properties equivalent to around 2,500 per year.
This estimate is consistent with recent rates of new build but is significantly less than the
5,000 new properties per year forecast by local authorities. Over the forecast period the
difference between the two estimates is equivalent to approximately 40,000 new properties.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

20,00020,00020,50020,50020,500Local Authority policy
estimates

12,00012,00012,00012,00010,000WRMP trend estimate

11,500Annual Monitoring
Report data

Table 13.2 East Lincolnshire Growth Estimates

13.3 Baseline supply-demand balance

13.3.1 From Table 13.3 and Table 13.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 61.7Ml/d and a CP surplus of 101.3Ml/d. The equivalent
target headroom requirements are 9.8Ml/d and 12.2Ml/d respectively. The RZ remains in
surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

221.92221.92221.92221.92221.92221.92Deployable Output

5.305.245.205.175.185.64Outage Allowance

182.75181.95181.26180.04217.13211.98Total Water Available
for Use

148.85147.31146.00145.33145.65158.44Distribution Input

21.0918.2215.4012.359.795.21Target Headroom

12.8216.4219.8622.3761.7053.03Supply Demand
Balance

Table 13.3 East Lincolnshire Baseline Supply-Demand Summary (DYAA)
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

300.62300.62300.62300.62300.62300.62Deployable Output

6.516.456.416.406.457.13Outage Allowance

281.61281.67281.71281.72294.57289.18Total Water Available
for Use

182.94181.31180.07179.85181.14200.40Distribution Input

25.9222.4319.0015.2812.176.59Target Headroom

72.7677.9382.6586.58101.2686.90Supply Demand
Balance

Table 13.4 East Lincolnshire Baseline Supply-Demand Summary (DYCP)

13.3.2 Leakage in the base year is equivalent to 17% of distribution input and remains
constant over the remainder of the forecast period.

Figure 13.3 East Lincolnshire Probabilistic Water Balance

13.3.3 From Figure 13.3, there is a greater than 95% probability that the RZ level water
balance will remain in surplus over the 25 years forecast period.

13.3.1 Baseline supply forecast issues

Significant reductions were made to the deployable outputs of the Northern Chalk
groundwater sources for the draft WRMP14. This reduction met the confirmed
sustainability changes on the Northern Chalk group constraining abstractions to 75Ml/d.
These sources also support industrial demand in this zone and for the revised draft the
deployable outputs from these sources have been increased to reflect the current
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industrial demand. As a result the deployable outputs have been increased back to
100Ml/d.
The sustainability change is now being reported in this zone as a confirmed sustainability
reduction of 24.5Ml/d and is included in the baseline forecast in 2024/25.
A sustainability reduction of this magnitude will introduce sub-resource deficits and
resource zone integrity issues. Once confirmed it is likely that this resource zone will
be disaggregated for AMP7 planning purposes.
We are currently working with the Environment Agency to complete further modelling
of the Northern Chalk. The outcome of this work will allow us to determine which sites
will be subject to reduction in AMP7 and agree the preferred solution with the
Environment Agency.
Our AMP6 Water Resources National Environment Programme includes provision for
extensive river restoration work, including proposals for the Laceby Beck and Skitter
Beck.
The need for aWFD no-deterioration assessment has been identified to support renewal
of the Welton Le Marsh and Candlesby abstraction licences in 2016.
There is no baseline climate change impact forecast on the available supplies.

13.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the East Lincolnshire RZ are approximately 5Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

13.4 Scenario testing

13.4.1 Table 13.5 details the impacts of scenario modelling on the supply demand balance
for the East Lincolnshire RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

12.8261.70Preferred plan

5.3329.78Least cost plan

-9.7524.91High population

10.7836.44Worst case climate change

-24.2837.23Worst case sustainability reductions

-37.65-13.24Recent actuals

-107.81-34.38Worst case combination

Table 13.5 East Lincolnshire Scenario Modelling Impacts

13.4.2 In summary this shows the following:

A reduction in the supply demand balance of 7.5Ml/d at the end of the planning period
under the least-cost plan scenario (leakage maintained at 199Ml/d)
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Significant sensitivities to increasing populations in the short and long term equivalent
to 22.6Ml/d in 2039/40
Worst case climate change impacts equivalent to a 2.0Ml/d increase on zonal deficits
in 2039/40
Most significant impact from restricting deployable outputs to recent actuals, of up to
50.5Ml/d at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts equivalent
to 120.6Ml/d by the end of AMP10.

13.4.3 Reductions of this magnitude would drive significant investments under these
circumstances, options for maintaining the supply-demand balance include:

A transfer from the Central Lincolnshire RZ, which is supported by the Lower Trent
Sherwood Sandstone Aquifer Storage and Recovery (ASR)
Development of a Spilsby Sandstone ASR scheme. This could be based on the
abstraction and treatment of chalk groundwater or chalk fed spring water during the
winter and injection of this into the underlying Spilsby Sandstone. To generate a net
increase in DO of 20Ml/d, significant additional treatment capacity is likely to be required
Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Witham and the River Trent during the winter for year-round treatment
and distribution. Originally envisaged as a scheme to support growth in demand in
areas to the south and east of our supply system, this could also be used to support
areas affected by the sustainability reductions
Development of the resources of the River Witham and River Ancholme. These are
currently being assessed. Where sufficient resource exists to support direct abstraction
and/or winter storage, the Witham and/or Ancholme could be developed as a source
of supply for the affected areas
A water reuse scheme based on discharges into the River Witham or River Ancholme,
and
Trading with adjacent water companies or other third parties. Where sufficient resource
is available and the development of any associated trading infrastructure is cost-effective,
resources from adjacent water companies could be used to supply the affected area.
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Figure 14.1 Fenland Resource Zone
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14.1 Key points

Key Points

AMP7 deficits are forecast in the Fenland RZ. These grow to 7Ml/d under dry year
annual average conditions. There is no equivalent deficit under critical period
conditions.
No significant baseline climate change or levels of service sensitivities have been
identified.
In the worst case, climate change may reduce average daily source-works output
by 8.8Ml/d. This would affect abstraction from the River Wissey and the River Nar.
Two WTWs have been targeted for confirmed sustainability reductions; a further
works is included as a likely reduction. These may reduce average daily
source-works output by 19Ml/d and drive the need for investment to maintain the
supply-demand balance.
One further sustainability reduction has the result of an interim reduction in
deployable output to this RZ, whilst the preferred solution is delivered in the adjacent
Hunstanton RZ.
Excluding the WFD no-deterioration and worst case climate change risks, the plan
for maintaining the supply-demand balance combines a transfer from the adjacent
Ruthamford North RZ with water efficiency activity and enhanced metering. In the
long term additional leakage control is also required.

14.2 Resource zone description

14.2.1 The Fenland RZ lies to the south and east of the Wash and is based on the supply
systems for Wisbech, DownhamMarket and King's Lynn. Customers in the RZ are supplied
with groundwater pumped from the Chalk and Sandringham Sands aquifers and surface
water which is abstracted from the River Nar and River Wissey. Connectivity within the RZ
allows for resources to be shared and for the integrity of the RZ to be maintained.

14.2.2 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 80,000. Of these 69% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 5,000. Most of these
were measured.

14.2.3 From Figure 14.2:

Base year measured and unmeasured PCC are more than our regional averages (124
l/p/d and 150 l/p/d respectively), and
Overall we forecast a 21% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 14.2 Fenland average household consumption (litres/person/day)

14.2.4 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

14.2.5 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

14.2.6 Table 14.1 shows measured non-household demands in the base year totalling
20Ml/d in the Fenland RZ. These demands are mainly from the agriculture andmanufacturing
sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Agriculture and
manufacturing

12Wisbech20

7Kings Lynn

1Feltwell

<1Snettisham

Table 14.1 Fenland RZ Patterns of Measured Non-Household Consumption
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14.2.7 From Table 14.2, we forecast new properties equivalent to around 800 per year.
This estimate is consistent with recent rates of new build and with the number of new
properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

3,5003,5003,5004,0004,000Local Authority policy
estimates

4,0004,0004,0004,0003,500WRMP trend estimate

4,0004,000Annual Monitoring Report
data

Table 14.2 Fenland Growth Estimates

14.3 Baseline supply-demand balance

14.3.1 From Table 14.3 and Table 14.4, in the last year of AMP6 we forecast that there
will be a DYAA surplus of 16.9Ml/d and a CP surplus of 21.8Ml/d. Equivalent target headroom
requirements are 2.8Ml/d and 3.6Ml/d respectively. Owing to the likely sustainability
reductions we forecast that in the last year of AMP7 (2024/25) there will be a DYAA deficit
which reaches 7.1Ml/d by 2039/40. The RZ remains in surplus under CP conditions to the
end of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

74.4774.4774.4774.4774.4774.47Deployable Output

1.501.501.501.501.921.98Outage Allowance

53.8253.8353.8553.8872.5072.49Total Water Available
for Use

54.3853.8753.3652.9052.7555.46Distribution Input

6.505.574.663.662.801.83Target Headroom

-7.06-5.61-4.17-2.6816.9515.20Supply Demand
Balance

Table 14.3 Fenland Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

94.9694.9694.9694.9694.9694.96Deployable Output

1.891.891.891.902.452.55Outage Allowance

80.5780.5780.5780.5692.5192.40Total Water Available
for Use

68.2967.8167.3466.9967.1171.38Distribution Input
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

8.177.015.884.643.562.35Target Headroom

4.115.757.348.9421.8418.67Supply Demand
Balance

Table 14.4 Fenland Baseline Supply-Demand Summary (DYCP)

Figure 14.3 Fenland Probabilistic Water Balance

14.3.2 Figure 14.3 confirms that there is a greater than 95% probability that the RZ water
balance will be in deficit from the mid-part of the forecast period. The step reduction in the
mid-part of the forecast reflects the effect of the proposed sustainability reductions.

14.3.3 Leakage in the base year is equivalent to 16% of distribution input and remains
constant over the remainder of the forecast period.

14.3.1 Baseline supply forecast issues

14.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

A confirmed sustainability reduction affecting our source on the River Nar. This is
currently estimated to be equivalent to a 9.1Ml/d reduction in ADSO in 2024/25. This
reduction will also result in a 12.5Ml/d reduction in critical peak periods.
A confirmed sustainability reduction affecting one of our Chalk groundwater sources
impacting flows in the River Nar and the Old Car Stream. This is currently estimated
to be equivalent to a 6.9Ml/d reduction in ADSO in 2024/25.
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Two likely sustainability reductions have been identified to restore flows in Stringside
Stream and River Gaywood, totalling 2.96Ml/d.
A revised estimate of the yield available from the River Nar under dry weather conditions
has reduced MAXSO by 1Ml/d and ADSO by 1.9Ml/d.
The sources identified for these sustainability reductions will also be subject to WFD
no-deterioration assessments. An assessment for Hillington licence renewal will be
submitted in 2015.
Operational improvements at Denton Lodge during AMP5 have resulted in availability
of the full daily licence and the deployable output has been revised.
There is forecast to be a marginal baseline climate change impact on available supplies.
This approximates 0.15Ml/d and affects abstraction from the River Wissey.

14.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

14.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Fenland RZ are approximately 3Ml/d by the end of
AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

14.4 Feasible options for maintaining the supply-demand balance

14.4.1 The feasible Fenland RZ options that were modelled in our EBSD optimiser are
given below in Table 14.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO maximum
capacity

(Ml/d)

ADSOmaximum
capacity

(Ml/d)
SchemeScheme type

2,830130,7001612F1 King's Lynn and
Wisbech water reuseReuse

3,97054,0001512F2 King's Lynn
desalinationDesalination

22022,1001212F4 RTN RZ transfer
(12Ml/d)Transfer

25034,2002525F5 RTN RZ transfer
(25Ml/d)Transfer

Table 14.5 Fenland Feasible Option Details

14.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.
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14.4.1 Scheme descriptions

14.4.1.1 The following schemes have been developed to meet forecast deficits in the
Fenland RZ:

F1 King’s Lynn and Wisbech water reuse - Treated effluent from King’s Lynn and
WisbechWater Recycling Centres would be diverted to the RiverWissey to supplement
river flow and allow increased abstraction. The effluent would be treated to an extremely
high (near potable) standard before being pumped 50km via a new pipeline to the river
upstream of the existing water treatment works intake. From there it would be
re-abstracted and treated by a new water treatment works
F2 King’s Lynn desalination - This option provides for the construction of a desalination
plant drawing water from the Great Ouse estuary and delivering treated water to a
service reservoir through 14km of new main
F4 Ruthamford North RZ transfer (12Ml/d) - A transfer of 12Ml/d of water from the
Ruthamford North RZ to the Wisbech area via 36km of new main, and
F5 Ruthamford North RZ transfer (25Ml/d) - This option is similar to option F4 but
provides for the transfer of 25Ml/d via a larger pipeline following the same route as
option F4.

14.4.1.2 Both transfer options (F4, F5) utilise the surplus in Ruthamford North RZ towards
the beginning of the forecast. Once this has been exhausted a new resource/s would be
required to supply the transfer. The new resource options are described in the Ruthamford
North RZ summary. The Options Appraisal Report contains more details about all of these
options.

14.4.1.3 The following options are mutually exclusive because only one of the transfer
options would be constructed if selected by the model:

F4 Ruthamford North RZ transfer (12Ml/d), and
F5 Ruthamford North RZ transfer (25Ml/d).

14.4.2 Environmental considerations

14.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Fenland RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and
The climate change vulnerability assessment concludes that both transfer options (F4,
F5) are not sensitive to climate change but the donor RZs are vulnerable to climate
change. The assessment scored both options as 2 – limited sensitivity. The desalination
and reuse options (F1, F2) scored 1 – insensitive.

14.4.2.2 The WFD no-deteriorations assessment concluded:

F1 King’s Lynn and Wisbech water reuse - Further investigation will be required to
demonstrate that the diversion of effluent will not have an adverse effect on water quality
and flow WFD status for the Wash SPA
F2 King’s Lynn desalination - It cannot be concluded that this option will not lead to the
deterioration of the Great Ouse waterbody WFD status. The desalinisation process
involves the discharge of brine back to the waterbody. The location within a relatively
small tidal estuary means that this presents risks to water quality which cannot be
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discounted without significant further investigation. The effects of any abstraction would
also have to be assessed, both in terms of the reduction in flow in volumetric terms and
the associated changes in tidal functioning and morphological processes
F4/5 Ruthamford North RZ Transfer - The proposed increase to abstraction has the
potential to lead to a deterioration of the River Nene and River Welland waterbody
status. The existing licence constraints mean that this risk is low, but further investigation
is required. The operation of this scheme is unlikely to adversely affect Rutland Water
SPA
The SEA and HRA concluded that options F1 and F2 could both have a likely significant
effect, and would therefore require an Appropriate Assessment if taken forward, and
No significant negative effects associated with options F4/F5 following mitigation.
Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be found
in the Minimising the Environmental Impact of Abstractions section.

14.5 Preferred plan

14.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

F4 RTN RZ transfer
(12Ml/d)

Resource side

See belowDistribution side

See belowCustomer side

Table 14.6 Fenland Supply-Demand Investment Plan

14.5.2 Lowering consumption levels are a priority to offset resource development so
leakage reduction, enhanced metering and water efficiency programmes have been included
in the baseline. In the Fenland RZ we aim to complete approximately 7,500 water efficiency
audits. Our enhanced metering programme will fit over 14,500 meters and as a result of
this and background opting rates; we anticipate that approximately 11,000 customers will
opt onto metered billing. The baseline supply demand balance also includes 2.1Ml/d leakage
reduction. Other benefits to reducing demand include:

Mitigating drought risk: supplies in this RZ are obtained in part from direct intakes on
the River Nar and River Wissey. Reducing levels of consumption and increasing
awareness of the link between domestic consumption and the environment will help us
to mitigate the risk of a drought related impact on the ecology of these rivers, and
An opportunity for customers to reduce bills: metering allows customers to reduce their
bills by switching from unmeasured to measured supplies. Extending the current
enhanced metering programme into the Fenland RZ allows customers in this zone to
share in these benefits. Combining metering with water efficiency reinforces the water
saving message and allows them to save even more money.

14.5.3 In respect of the plan, the following issue is noted:

The timing of the Ruthamford North transfer depends on when the sustainability
reductions are required.
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14.6 Scenario testing

14.6.1 Table 14.7 details the impacts of scenario modelling on the supply demand balance
for the Fenland RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-7.0616.95Preferred plan

-8.95-1.15Least cost plan

-7.87-0.38High population

-15.68-2.44Worst case climate change

-7.060.91Worst case sustainability reductions

-22.25-14.28Recent actuals

-33.58-21.03Worst case combination

Table 14.7 Fenland Scenario Modelling Impacts

14.6.2 In summary this shows the following:

Significant impact on the RZ supply demand balance in the short term under the least
cost plan scenario
Sensitivity to increasing populations
Worst case climate change impacts equivalent to an 8.6Ml/d increase on zonal deficits
in 2039/40
Most significant impact from restricting deployable outputs to recent actuals, of up to
15.4Ml/d at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 4.1Ml/d by the end of AMP6 up to 26.8Ml/d in 2039/40.

14.6.3 Table 14.8 below shows the options selected for each scenario.
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14.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency has been included in the baseline supply
demand forecast.

14.6.5 Under all scenarios Fenland RZ has adequate resource however it is reliant on
resources being available in Ruthamford North RZ which in the worst case combination and
recent actuals scenarios is shown to be in deficit at the end of the forecast. Under these
circumstances, strategic options for maintaining the supply-demand balance include:

Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Trent during the winter for year-round treatment and distribution.
Originally envisaged as a scheme to support growth in demand in areas to the south
and east of our supply system, this could also be used to support other areas
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east to support supply-systems in
East Anglia
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on schemes which are delivered to improve the
resilience of supply-systems in East Anglia, and
Investment to support the additional storage capacity created by dam raising in
Ruthamford North RZ by a transfer of resources from the Trent basin.
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15 Hunstanton

Figure 15.1 Hunstanton Resource Zone
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15.1 Key points

Key Points

AMP6 deficits are forecast in the Hunstanton RZ. These grow to around 1Ml/d
under dry year annual average conditions by the end of the forecast period and
are the result of a sustainability change.
Over the forecast period, no significant climate change, sustainability reduction or
levels of service sensitivities have been identified.
Excluding the WFD deterioration risk, the plan for maintaining the supply-demand
balance combines a transfer from the adjacent Fenland RZ with metering and
water efficiency activity.

15.2 Resource zone description

15.2.1 The Hunstanton RZ lies to the east of theWash and is based on the supply systems
for Hunstanton town. Customers in the RZ are supplied with groundwater abstracted from
the Chalk.

15.2.2 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 4,200. Of these 76% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 300. Most of these were
measured.

15.2.3 From Figure 15.2:

Base year measured and unmeasured PCC are marginally lower than our regional
averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 12% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 15.2 Hunstanton average household consumption (litres/person/day)

15.2.4 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

15.2.5 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

15.2.6 Table 15.1 shows measured non-household demands in the base year totalling
1Ml/d in the Hunstanton RZ. These demands are mainly from the food services and tourism
sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Food services and tourism1Hunstanton1

Table 15.1 Hunstanton Measured Non-Household Consumption

15.2.7 From Table 15.2, we forecast new properties equivalent to around 40 per year.
This estimate is consistent with recent rates of new build and the number of new properties
forecast by local authorities.
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2035-402030-352025-302020-252015-202006-112001-06HouseholdGrowth
Estimates

180180180180190Local Authority
policy estimates

200200200200160WRMP trend
estimate

200150Annual Monitoring
Report data

Table 15.2 Hunstanton Growth Estimates

15.3 Baseline supply-demand balance

15.3.1 From Table 15.3 and Table 15.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA deficit of 0.7Ml/d and a CP surplus of 0.6Ml/d. By 2039/40 the
DYAA deficit reaches 0.97Ml/d. The deficit is a function of a sustainability change that was
accepted in AMP4. Equivalent target headroom requirements are 0.1Ml/d and 0.13Ml/d
DYAA and CP conditions respectively.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

2.772.772.772.772.772.77Deployable Output

0.050.050.050.050.080.08Outage Allowance

1.421.421.421.421.422.68Total Water Available
for Use

2.132.102.072.032.001.84Distribution Input

0.260.220.180.140.100.06Target Headroom

-0.97-0.90-0.82-0.75-0.720.78Supply Demand
Balance

Table 15.3 Hunstanton Baseline Supply-Demand Summary (DYAA)

End of
AMP10

End of
AMP9

End of
AMP8

End of
AMP7

End of AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components

3.463.463.463.463.463.46Deployable Output

0.060.060.060.060.110.11Outage Allowance

3.403.403.403.403.353.35Total Water
Available for Use

2.732.692.652.622.602.47Distribution Input

0.340.280.230.170.130.08Target Headroom

0.340.430.520.610.670.80Supply Demand
Balance

Table 15.4 Hunstanton Baseline Supply-Demand Summary (DYCP)
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15.3.2 Leakage in the base year is equivalent to 11% of distribution input.

Figure 15.3 Hunstanton Probabilistic Water Balance

15.3.3 Figure 15.3 confirms that there is a 100% probability that the RZ water balance will
be in deficit from early in the 25 year forecast period. The step reduction in the early part
of the forecast period reflects the effect of a historic sustainability reduction.

15.3.1 Baseline supply forecast issues

There have been no significant changes to available supplies in the Hunstanton RZ
since the 2010 WRMP.
The RZ is subject to a confirmed sustainability reduction of 1.3Ml/d in 2019/20.
There is no baseline climate change impact forecast on the available supplies.

15.3.1.1 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

15.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Hunstanton RZ are approximately 0.1Ml/d by the
end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

15.4 Feasible options for maintaining the supply-demand balance

15.4.1 The feasible Hunstanton RZ options that were modelled in our EBSD optimiser are
given below in Table 15.5.
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Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum

capacity (Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

201,7001.51.5H1 Fenland RZ transferTransfer

14015,6001.31H2 Heacham water reuseWater Resuse

33016,6001.31H3 – Wash desalinationDesalination

603,9001.31H4 Hunstanton RZ
groundwater development

Borehole

Table 15.5 Hunstanton Feasible Option Details

15.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

15.4.1 Scheme descriptions

15.4.1.1 The following schemes have been developed for Hunstanton RZ:

H1 Fenland RZ Transfer - A 1.5Ml/d transfer from Fenland RZ, east of King’s Lynn, to
Hunstanton RZ via a new 6km pipeline and pumping station
H2 Heacham water reuse - This option provides for treated effluent from Heacham
Water Recycling Centre to be discharged to ground to recharge groundwater and permit
increased abstraction from existing boreholes. The effluent would be treated to an
extremely high (near potable) standard using additional treatment process and pumped
8km before re-abstraction and treatment by a new water treatment works
H3 Wash desalination - This option provides for a desalination plant situated on the
coast near to Hunstanton. Treated water would be transferred 5km into the existing
treated water network, and
H4 Hunstanton RZ groundwater development - This option involves the construction
of three new boreholes and utilises two disused licensed boreholes east of Hunstanton.
New treatment to remove iron and manganese would be required.

15.4.1.2 The transfer option H1 utilises the surplus in Fenland RZ towards the beginning
of the forecast. Once this has been exhausted a new resource/s would be required to supply
the transfer. This would either be developed in Fenland RZ or if a transfer is required to
support Fenland this would be in the donor RZ supplying Fenland RZ. The new resource
options are described in the relevant RZ summaries. The Options Appraisal report contains
more details about all of these options.

15.4.2 Environmental considerations

15.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Hunstanton RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and
The climate change vulnerability assessment concludes that the transfer option (H1)
is not sensitive to climate change but the donor RZs are vulnerable to climate change.
The assessment scored this option as 2 – limited sensitivity. The water reuse and
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desalination options (H2, H3) scored 1 – insensitive. The groundwater development
option (H4) was rated as 2 – limited sensitivity.

15.4.2.2 The WFD no-deteriorations assessment, SEA and HRA concluded:

H1 Fenland RZ Transfer - The WFD no-deterioration assessment has considered the
impact of a small increase across various groundwater sources within the Fenland RZ.
The assessment has concluded no risk of deterioration at two waterbodies and amedium
risk for the Heacham Stream. The recommendation from the assessment is to review
the outcome of the various investigations to determine the optimal balance between
sources.
H2 Heacham water reuse - On the assumption that the water quality will be acceptable
this option is considered to be having a benefit in terms of WFD waterbody status. The
schemewould require an Appropriate Assessment if taken forward and the SEA identified
a mitigation measure to re-route the pipeline.
H3 Wash desalination - There is a medium risk of WFD no-deterioration associated
with this scheme that would require further investigation. An Appropriate Assessment
would be required if taken forward.
H4 Hunstanton RZ groundwater development - Site specific information from the
Environment Agency suggests that the upper reaches of the Heacham Stream may be
at risk of deterioration as a consequence of the proposed option. Further
hydro-ecological investigations are required to look at the sensitivity of the upper reaches
to the implementation of this option.

15.4.2.3 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

15.5 Preferred plan

15.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

H1 Fenland RZ transferResource side

See belowDistribution side

See belowCustomer side

Table 15.6 Hunstanton Supply-Demand Investment Plan

15.5.2 Lowering consumption levels is a priority to offset resource development, therefore
enhanced metering, leakage reduction and water efficiency programmes have been included
in the baseline. In the Hunstanton RZ our enhanced metering programme will fit about 500
meters and as a result of this and background opting rates, we anticipate that approximately
350 customers will opt onto metered billing. The baseline supply demand balance also
includes leakage reduction. Other benefits include:
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Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

15.5.3 To comply with the Habitats Directive Review of Consents (RoC) April 2014 deadline,
an interim arrangement for managing abstraction from the North Norfolk Chalk has been
agreed with Natural England and the Environment Agency. This involves a licensing change
that reduces abstraction from North Norfolk Chalk sources in parts of the Fenland RZ which
are adjacent to the Hunstanton RZ. The areas affected by the reduction in abstraction will
be supported by a transfer from Fenland RZ sources which are located further to the south.
While these arrangements mitigate short-term environmental risk and enable us to meet the
statutory April 2014 deadline, the long-term requirement is for a reduction in the volume of
abstraction from the Hunstanton RZ. To deliver this, the permanent transfer from the Fenland
RZ is needed.

15.5.4 AWFD no deterioration screening assessment of the Fenland RZ transfer scheme
concluded the risk of deterioration ranged from low risk to a potential risk in flow reduction
in the upper reaches of the Heacham river. The assessment recommended that the option
was balanced against previous and proposed NEP investigations to determine the preferred
sources for the transfer.

15.5.5 As a result, a further assessment was completed by Atkins during May 2014 to
identify how this scheme will be delivered without risk to the environment and to confirm the
sources that will be used to support the transfer.

15.5.6 The assessment considered licence and operational constraints, environmental
considerations of increasing abstractions from potential sources and an assessment of
historical rates of abstraction to determine the optimal donor sources that could contribute
to the Fenland RZ transfer of 1Ml/d.

15.5.7 It concluded that there is sufficient headroom in the daily and annual licences for
HILSAN1 and KINGS2 aggregates to allow export of 1 Ml/d from the Fenland RZ to the
Hunstanton RZ. The assessment recommended the preferred sources for the transfer by
minimising the environmental impacts of abstractions. These have been agreed with the
Environment Agency.

15.5.8 Once the Fenland transfer has been delivered, abstraction from the Hunstanton
Chalk source will decrease and abstraction from the adjacent Fenland RZ sources will return
to more typical levels. Any additional resources needed to support the new transfer will then
be pumped into the area from Fenland RZ sources.

15.5.9 To support scheme H1 – Fenland RZ transfer the model selected the following
upstream options:

F4 Ruthamford North RZ transfer to Fenland RZ, and
RHFA15 Reduce Ruthamford North RZ raw water export.
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15.6 Scenario testing

15.6.1 Table 15.7 details the impacts of scenario modelling on the supply demand balance
for the Hunstanton RZ.

Scenario 2039-40Scenario 2019-20
Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-0.97-0.69Preferred plan

-1.01-0.70Least cost plan

-1.01-0.73High population

-0.97-0.69Worst case climate change

-0.97-0.69Worst case sustainability reductions

-1.89-1.60Recent actuals

-1.95-1.66Worst case combination

Table 15.7 Hunstanton Scenario Modelling Impacts

15.6.2 In summary this shows the following:

Marginal impacts equivalent to 0.04Ml/d under the least-cost plan scenario and increased
population scenarios by 2039/40
No impacts as a result of worst case climate change impacts or sustainability reductions
on zonal deficits in 2039/40
Most significant impact results from restricting deployable outputs to recent actuals,
with up to 0.9Ml/d reduction at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increasing
to 1Ml/d at the end of AMP6.

15.6.3 Table 15.8 below shows the options selected for each scenario.
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15.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency has been included in the baseline supply
demand forecast.

15.6.5 Under all scenarios Hunstanton RZ has adequate resource options. For the
scenarios where Hunstanton RZ is reliant on a transfer fromRuthamford North RZ via Fenland
RZ adequate resource is available in both upstream RZ in most scenarios. For the worst
case combination and recent actual scenarios Ruthamford North RZ is shown in deficit.
Under these circumstances, strategic options for maintaining the supply-demand balance
include:

Development of the South Lincolnshire Reservoir. This would store water abstracted
from River Witham with support from the River Trent during the winter for year-round
treatment and distribution. Originally envisaged as a scheme to support growth in
demand in areas to the south and east of our supply system, this could also be used
to support other areas
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east to support supply-systems in
East Anglia
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on schemes which are delivered to improve the
resilience of supply-systems in East Anglia,and
Investment to support the additional storage capacity created by dam raising in
Ruthamford North RZ by a transfer of resources from the Trent basin.
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16 North Norfolk Coast

Figure 16.1 North Norfolk Coast Resource Zone
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16.1 Key points

Key Points

No deficits are forecast in the North Norfolk Coast RZ.
No significant climate change or levels of service sensitivities have been identified.
One likely sustainability reduction has been included for a maximum quantity of
1.3Ml/d in 2024/25.

16.2 Resource zone description

16.2.1 The North Norfolk Coast RZ extends eastwards from theWash to the Norfolk Broads
and is based on the supply systems for Wells, Fakenham, Sheringham, Aylsham, North
Walsham and Ludham. Although not well connected, customers in this RZ share similar
levels of supply-demand risk, which differ from those in adjacent RZs.

16.2.2 Most of the customers in the North Norfolk Coast RZ are supplied with groundwater
pumped from the Chalk. A minority in the extreme East of the RZ also receive some supplies
from the adjacent Norwich and the Broads RZ.

16.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 55,000. Of these 75% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 3,500. Most of these
were measured.

16.2.4 From Figure 16.2:

Base year measured and unmeasured PCC are marginally lower than our regional
averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast an 15% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 16.2 North Norfolk Coast average household demand (litres/person/day)

16.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

16.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

16.2.7 Table 16.1 shows measured non-household demands in the base year totalling
4Ml/d in the North Norfolk Coast RZ. These are mainly from the wholesale, retail and
agricultural sectors.

Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Wholesale and retail
(tourism) and
agriculture

2Sheringham4

1Fakenham

<1Stalham

<1Aylsham

<1Wells
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Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

<1Foulsham

Table 16.1 North Norfolk Coast RZ Patterns of Measured Non-Household Consumption

16.2.8 From Table 16.2, we forecast new development equivalent to around 450 new
properties per year. This estimate is consistent with recent rates of new build and the number
of new properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

2,0002,0002,0002,0003,000Local Authority policy
estimates

2,0002,0002,0002,0001,500WRMP trend estimate

3,0003,000Annual Monitoring Report
data

Table 16.2 North Norfolk Coast Growth Estimates

16.3 Baseline supply-demand balance

16.3.1 From Table 16.3 and Table 16.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 6.2Ml/d and a CP surplus of 13.6Ml/d. Equivalent target
headroom requirements are 1.1Ml/d for DYAA conditions and 1.6Ml/d for CP conditions. The
RZ remains in surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

30.2030.2030.2030.2030.2030.20Deployable Output

0.730.730.730.720.750.78Outage Allowance

28.1328.1328.1328.1429.4529.42Total Water Available
for Use

23.2622.9322.5922.2722.1423.57Distribution Input

2.932.451.981.541.130.78Target Headroom

1.942.763.564.336.185.07Supply Demand
Balance

Table 16.3 North Norfolk Coast Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

46.2846.2846.2846.2846.2846.28Deployable Output

0.990.990.980.981.031.07Outage Allowance
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

43.2943.2943.2943.2945.2545.20Total Water Available
for Use

31.3630.9430.5130.1330.1132.30Distribution Input

3.963.302.682.081.541.07Target Headroom

7.979.0510.1111.0913.6011.83Supply Demand
Balance

Table 16.4 North Norfolk Coast Baseline Supply-Demand Summary (DYCP)

Figure 16.3 North Norfolk Coast Probabilistic Water Balance

Figure 16.3 confirms that there is a 90% probability that the RZ water balance will remain in
surplus over the 25 year forecast period.

16.3.1 Baseline supply forecast issues

16.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

One likely sustainability reduction has been included for a 1.3Ml/d in 2024/25. This
reduction would affect our Aylsham and Ludham supply systems. No further unknown
sustainability reductions have been identified
There is no baseline climate change impact forecast on the available supplies, and
Since the 2010 WRMP one treatment works in the RZ has been uprated to meet its
daily licence quantity which has increased the available MAXSO by 2.5Ml/d.
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16.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

16.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the North Norfolk Coast RZ are approximately 1Ml/d by
the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

16.4 Scenario testing

16.4.1 Table 16.5 details the impacts of scenario modelling on the supply demand balance
for the North Norfolk Coast RZ.

Scenario 2039-40Scenario 2019-20
Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

1.946.18Preferred plan

0.324.60Least cost plan

1.625.80High population

1.946.17Worst case climate change

1.946.17Worst case sustainability reductions

-2.961.28Recent actuals

-4.91-0.69Worst case combination

Table 16.5 North Norfolk Coast Scenario Modelling Impacts

16.4.2 In summary this shows the following:

Impacts equivalent to 1.6Ml/d to the supply demand balance under the cost effective
plan scenario up to 2039/40.
Marginal sensitivity to increasing populations equivalent to 0.32Ml/d
No significant impacts from the worst case climate change scenario
Reductions equivalent to 3Ml/d by 2039/40 from the worst case sustainability reductions
scenario
Significant impact from restricting deployable outputs to recent actuals, of up to 6.9Ml/d
at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 12.2Ml/d at the end of AMP6 up to 6.9Ml/d in 2039/40.

16.4.3 Options for maintaining the supply-demand balance include:

Promotion of the alternative feasible schemes
An increase into the RZ from the adjacent Fenland or Norfolk Rural RZs
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Desalination, and
The development of marginal quality groundwater, where this is available in the Chalk.

16.4.4 In each case, significant reinforcement of infrastructure within the RZ is also likely
to be required.

16.4.5 Customer side options would include additional water efficiency, leakage reduction
and enhanced metering.
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17 Norwich and the Broads

Figure 17.1 Norwich and the Broads Resource Zone
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17.1 Key points

Key Points

Large AMP6 deficits are forecast in the Norwich and the Broads RZ. These result
from a sustainability reduction and at the end of the forecast period are equivalent
to 51.9Ml/d under dry year annual average conditions and 57.6Ml/d under critical
period conditions.
Over the forecast period, no significant levels of service or additional sustainability
reduction sensitivities have been identified.
In the worst case, climate change may reduce average daily source-works output
by 32Ml/d. This would affect abstraction from the River Wensum. Themean impact
is estimated to be equivalent to a 5Ml/d reduction in average daily source-works
output.
Excluding the WFD no-deterioration and worst case climate change risks, the plan
for maintaining the supply-demand balance combines source relocation with water
efficiency, enhanced metering and additional leakage control. In the long-term,
additional supplies will also be required. The capex required for the preferred plan
is very sensitive to assumptions about the scope of the sustainability reduction
scheme and target headroom requirements at the end of the forecast period.

17.2 Resource zone description

17.2.1 The Norwich and the Broads RZ is centred on the City of Norwich and the
surrounding area. Customers in the RZ are supplied with groundwater pumped from the
Chalk aquifer and surface water which is abstracted from the River Wensum. Connectivity
within the RZ allows for resources to be shared and for the integrity of the RZ to be
maintained.

17.2.2 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 140,000. Of these 69% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 7,000. Most of
these were measured.

17.2.3 From Figure 17.2:

Base year measured and unmeasured PCC are less than our regional averages (124
l/p/d and 150 l/p/d respectively), and
Overall we forecast a 14% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 17.2 Norwich and the Broads average household consumption
(litres/person/day)

17.2.4 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

17.2.5 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

17.2.6 Table 17.1 shows measured non-household demands in the base year totalling
16Ml/d in the Norwich and the Broads RZ. These are mainly from the agricultural, wholesale,
public administration, human health and manufacturing sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverageRZDemand
(Ml/d)

Agriculture, wholesale,
manufacturing, public
admin and human health
services

9Norwich16

5Hethersett

1Poringland

<1Brundall
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Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverageRZDemand
(Ml/d)

<1Lyng

Table 17.1 Norwich and the Broads RZ Patterns of Measured Non-Household Consumption

17.2.7 From Table 17.2, we forecast new development equivalent to around 1,300 new
properties per year. This estimate is consistent with recent rates of new build and marginally
less than the number of new properties forecast by local authorities. Given our target
headroom allowances, this difference is not significant.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

9,0009,0009,0009,0009,000Local Authority policy
estimates

7,0007,0006,5006,0005,000WRMP trend estimate

6,5006,500Annual Monitoring Report
data

Table 17.2 Norwich and the Broads Growth Estimates

17.3 Baseline supply-demand balance

17.3.1 From Table 17.3 and Table 17.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA deficit of 33.8Ml/d and a CP deficit of 40.5Ml/d in the Norwich and
the Broads RZ. These result from the Wensum sustainability reduction. Equivalent target
headroom requirements are 6.2Ml/d and 7.7Ml/d respectively.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

77.7377.7377.7377.7377.7377.73Deployable Output

0.880.890.910.951.002.03Outage Allowance

31.1131.4831.8733.0534.2275.90Total Water Available
for Use

65.4464.4463.4062.4561.8163.76Distribution Input

17.5915.8014.0010.026.222.57Target Headroom

-51.93-48.76-45.52-39.42-33.819.57Supply Demand
Balance

Table 17.3 Norwich and the Broads Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

100.72100.72100.72100.72100.72100.72Deployable Output
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

1.081.101.121.181.242.55Outage Allowance

44.2644.2544.2344.1744.1098.37Total Water Available
for Use

80.2779.1878.0677.1776.8280.09Distribution Input

21.5819.4117.2312.387.732.65Target Headroom

-57.58-54.35-51.07-45.39-40.4515.63Supply Demand
Balance

Table 17.4 Norwich and the Broads Baseline Supply-Demand Summary (DYCP)

17.3.2 Leakage in the base year is equivalent to 12% of distribution input.

Figure 17.3 Norwich and the Broads Probabilistic Water Balance

17.3.3 Figure 17.3 confirms that there is a 100% probability that the RZ water balance will
be in deficit from early in the 25 year forecast period. The step reduction in the early part
of the forecast period reflects the effect of the Wensum sustainability reduction.

17.3.1 Baseline supply forecast issues

17.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

A confirmed sustainability reduction affecting one of our intakes on the River Wensum.
This is equivalent to a 46.2Ml/d reduction in ADSO and a 58Ml/d reduction in MAXSO
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Reductions in the MAXSO available from two of our Chalk sources, as a consequence
of poor quality groundwater and associated process restrictions. The total capacity lost
is equivalent to 6.2Ml/d
Development of an additional groundwater source in the Norwich area will be complete
in 2015, resulting in a 5.2Ml/d increase in ADSO and a 7.1Ml/d increase in MAXSO
One of our other sources in the RZ is also subject to a confirmed sustainability reduction
for Coston Fen SSSI. The groundwater source is being relocated as part of a capital
maintenance scheme and will need to be connected during AMP6. Subject to finding
a suitable location for the new groundwater source, this will meet the requirements of
the sustainability reduction and no associated loss of ADSO or MAXSO is reported in
the tables
WFD no-deterioration assessments will be required to support renewal of the Costessey
groundwater abstraction licence in 2015. This work will be completed as part of the
Drought Plan and will include consideration of the Norwich surface water sources, and
Climate change is forecast to impact on the available supplies. The mean effect is
equivalent to a 5Ml/d reduction in ADSO and would affect abstraction from the River
Wensum.

17.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

17.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Norwich and the Broads RZ are approximately 3Ml/d
by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

17.4 Feasible options for maintaining the supply-demand balance

17.4.1 The feasible Norwich and the Broads RZ options that were modelled in our EBSD
optimiser are given below in Table 17.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity

(Ml/d)

ADSO
maximum
capacity

(Ml/d)

SchemeScheme type

15,500150,1005746NB1 Bacton desalination
(46Ml/d)

Desalination

51067,2005746NB5 Norwich storageStorage

29021,7005746NB10 Norwich intake to
existing bankside storage

Storage

1,78079,3001311NB11 Norwich water reuseReuse

3,43065,4001311NB12 Bacton desalination
(11Ml/d)

Desalination

Table 17.5 Norwich and the Broads Feasible Option Details
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17.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

17.4.1 Scheme descriptions

17.4.1.1 The following schemes have been developed for Norwich and the Broads RZ:

NB1 Bacton desalination (46Ml/d) -This option comprises a desalination plant located
on the North Sea coast. Treated water would be pumped some 30km to Norwich
through a new pipeline and concentrate discharged back to the North Sea
NB5 Norwich storage - This option requires construction a new large raw water storage
reservoir. The reservoir would be filled from the existing intake at the Norwich water
treatment works. The reservoir would be used to manage periods when water cannot
be abstracted from the river. 10km of twin pipelines would be required to convey water
to the reservoir and from the reservoir to the existing Norwich treatment works
NB10 Norwich intake to existing bankside storage - This option provides the infrastructure
to allow raw water to be abstracted from the existing intake at the Norwich water
treatment works and conveyed to the existing bankside storage 8km west of the works.
From there it will be pumped back to the Norwich water treatment works via existing
infrastructure. The Norwich intake and new pipeline would be used in conjunction with
the existing intake further upstream. Operation of the two intakes will be dependent
on the river flow conditions at each abstraction location
NB11 Norwich water reuse - Effluent from Norwich water recycling centre would be
treated to near potable standard and discharged into the existing bank side storage. A
new pipeline and pumping station would be required to convey the water to the water
treatment works which would require additional treatment capacity, and
NB12 Bacton desalination (11Ml/d) - This option provides for desalination on the North
Sea coast and transfer of treated water to Norwich similar to option NB1 but with a
smaller capacity.

17.4.1.2 Options NB1, NB5 and NB10 have been sized to match the sustainability reduction
imposed on theWensum. Options NB11 and NB12 have been scoped to satisfy the increase
in demand due to growth.

17.4.1.3 The following options are mutually exclusive because they rely on the existing
intake at Norwich water treatments works:

NB5 Norwich storage, and
NB10 Norwich intake to existing bankside storage.

17.4.1.4 A number of options proposed in the draft WRMP have been discounted; the
reason for this is described in the table below.

Reason for discounting schemeOption NameOpt
Ref

Scheme NB2 is a sustainability reduction scheme which provided an
alternative raw water source to the Wensum. However this option did not
provide adequate resource to fully satisfy the sustainability reduction so was

Norwich water reuseNB2

discounted. A smaller Norwich water reuse option has been developed
(NB11) which includes additional water treatment capacity and therefore
provides additional DO.
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Reason for discounting schemeOption NameOpt
Ref

Rejected due to potential significant environmental effects of brine discharge
and effects on designated sites.

Cantley desalinationNB3

Discounted as this option did not provide adequate resource to fully satisfy
the sustainability reduction and the potential environmental effects on
designated sites.

Lowestoft water reuseNB4

Since the publication of the draft WRMP Anglian Water has been working
with the Environment Agency and Natural England to resolve concerns about
the preferred option for delivering the Wensum sustainability reduction

Norwich intake with
pre-treatment

NB6

(NB10). As part of this work all the Norwich and the Boards RZ options have
been revisited to ensure that a common approach is taken for all options.
The preferred option (NB10) is to reinstate the downstream intake with transfer
back to the existing storage pits. Therefore as the risks (water quality, low
flow etc) can be managed and are considered acceptable for NB10 then the
option to add additional upfront treatment process (NB6) is not required and
therefore discounted.

As stated above all Norwich and the Broads RZ options have been revisited.
A hydrological assessment of the storage pits concluded that normal operation
does not impact the River Wensum SAC. There is no requirement to line
the pits for continued use and therefore this option has been discounted.

Norwich intake with
lining existing bankside
storage

NB7

This option to provide new bankside storage (NB8) was developed as an
alternative to utilising the existing storage pits if the risks associated with
continued operation of the pits were deemed unacceptable. Normal operation
of the pits is acceptable and so this option has been discounted.

Norwich intake with
new bankside storage

NB8

Table 17.6 Norwich and the Broads Schemes Discounted

17.4.2 Environmental considerations

17.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Norwich and the Broads RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and
The climate change vulnerability assessment concludes that the desalination and water
reuse options (NB1, NB11, NB12) are all insensitive to climate change and scored 1.
The options utilising the intake at Norwich water treatment works (NB5, NB10) are
sensitive in relation to water abstraction, available flow and environmental flow
requirements. These options scored 3.

17.4.2.2 The WFD no-deteriorations assessment, SEA and HRA concluded;

NB1/12 – Bacton desalination - The moderate exposure and meso-tidal conditions
mean that it can be reasonably concluded that this option would not lead to a
deterioration in the WFD waterbody status. Further assessment is required to increase
certainty in this conclusion, particularly for the larger option. The desalinisation process
involves the discharge of saline rich water back to the coastal environment. Further
investigation will be required to demonstrate that this release of water will not have an
adverse effect on the aquatic environment. The HRA concluded a likely significant effect
and the need for an Appropriate assessment should the option be taken forward
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NB5 – Norwich Storage - No specificWFD, HRA or SEA issues raised on the assumption
that this uses existing intake with compliant licence conditions and that pipeline could
be routed to avoid ancient woodlands and local nature reserves
NB10 – Norwich intake to existing bankside storage - This scheme has been the focus
of detailed discussions with the Environment Agency and Natural England and full
details are provided in the Minimising the Environmental Impact of Abstractions section.
The WFD assessment under normal operation concludes no risk of deterioration and
the HRA has concluded no likely significant effect. We will continue to work with the
Environment Agency to understand the risk of deterioration downstream during periods
of low flow, and
NB11 – Norwich reuse (growth scheme) - The risk of deterioration of WFD status
associated with this scheme is considered to be low on the understanding that there
will be no net loss of flow downstream. In addition the effluent will be treated to a higher
standard than the prevailing water quality in the river. An Appropriate Assessment has
been completed and confirmed that there would be no adverse effects on site integrity.
The SEA has concluded potential climate change impacts due to increased CO2output,
but no other significant negative effects following mitigation.

17.4.2.3 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

17.5 Preferred plan

17.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

NB11 Norwich
discharge reuse

NB10 Norwich intake to
existing bankside storage

Resource side

See belowDistribution side

See belowCustomer side

Table 17.7 Norwich and the Broads Supply-Demand Investment Plan

17.5.2 Lowering consumption levels are a priority to offset resource development so
enhanced metering, leakage reduction and water efficiency programmes have been included
in the baseline. In the Norwich and the Broads RZ we aim to complete approximately 10,500
water efficiency audits. Our enhanced metering programme will fit almost 25,000 meters
and as a result of this and background opting rates, we anticipate that approximately 17,000
customers will opt onto metered billing. The baseline supply demand balance also includes
leakage reduction. Other benefits to reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.
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17.5.3 For the option selected for the River Wensum sustainability reduction, a final
pumping test report has been completed and submitted to our environmental regulator.
Conclusions from this assessment have been shared with the Environment Agency and
consensus reached that this option will result in a solution that is compliant with the Habitats
Regulations.

17.5.4 In respect of the plan, the following issues are noted:

The plan assumes that our existing groundwater sources and storage in the vicinity of
the upstream intake remain available for use
We accept that our existing abstraction licence from the Wensum will be varied and
that it will require the inclusion of new minimum flow conditions to meet the Habitats
Directive requirements, and
Selection of the Norwich water reuse scheme is to meet target headroom requirements
based on a 95% probability of meeting target levels of headroom. By accepting more
supply-demand risk in the latter stages of the forecast period, the need for the scheme
can be deferred.

17.6 Scenario testing

17.6.1 Table 17.8 details the impacts of scenario modelling on the supply demand balance
for the Norwich and the Broads RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-51.93-33.81Preferred plan

-55.17-36.80Least cost plan

-55.91-38.15High population

-78.99-44.55Worst case climate change

-51.93-33.81Worst case sustainability reductions

-72.83-54.72Recent actuals

-107.27-72.96Worst case combination

Table 17.8 Norwich and the Broads Scenario Modelling Impacts

17.6.2 In summary this shows the following:

3.2Ml/d impact on the RZ supply demand balance by the end of the planning period
under the cost effective plan scenario
Marginal sensitivity to increasing populations equivalent to 4Ml/d
Sensitivity to worst case climate change impacts equivalent to 27Ml/d by the end of
2039/40
No further reductions resulting from worst case combination scenario
Impacts of 20.9Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period
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Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are
39.2Ml/d by the end of AMP6, reaching 55.3Ml/d by 2039/40, and
Further reductions in leakage and levels of consumption would also likely be required.

17.6.3 Table 17.9 below shows the options selected for each scenario.
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17.6.4 Although not selected in the EBSD modelling for the least-cost plan in AMP6,
leakage reduction, metering and water efficiency has been included in the baseline supply
demand forecast.

17.6.5 Under most scenarios the feasible options provide adequate resource to meet
demand however under the worst case combination scenario the feasible options are not
adequate to fully satisfy the demand. Options for maintaining the supply-demand balance
in the worst case combination scenario could include:

The capacity of the desalination option NB1 was sized to meet deficits in the baseline
supply demand forecast. The capacity of this option could be increased to meet the
scenario deficit
Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Witham with support from the River Trent during the winter for year-round
treatment and distribution
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the Trent could be developed.
This would link the Trent, Nene and Ouse, enabling resources to be transferred from
the Trent basin to the south and east to support supply-systems in East Anglia, and
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on connectivity infrastructure which is delivered to
improve the resilience of supply-systems in East Anglia.
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18 Norfolk Rural

Figure 18.1 Norfolk Rural Resource Zone
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18.1 Key points

Key Points

No deficits are forecast in the Norfolk Rural RZ.
No significant climate change or levels of service sensitivities have been identified.
One WTW has been targeted for a likely sustainability reduction. This may reduce
average daily source-works output by 0.2Ml/d.
The worst case sustainability reduction is approximately 3Ml/d. A reduction of this
magnitude is significant and would drive supply-demand investment.

18.2 Resource zone description

18.2.1 The Norfolk Rural RZ lies to the east of Norwich and includes the supply systems
for Swaffham, Dereham, Wymondham, Attleborough and Diss. Customers in the RZ are
supplied with groundwater that is pumped from the Chalk aquifer. Although not well
connected, this means that they share similar supply-demand risks, which are different from
those in adjacent supply systems.

18.2.2 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 66,000. Of these 75% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 4,300. Most of these
were measured.

18.2.3 From Figure 18.2:

Base year measured PCC is the same and unmeasured PCC is less than our regional
averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 12% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 18.2 Norfolk Rural average Household Consumption (litres/person/day)

18.2.4 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

18.2.5 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

18.2.6 Table 18.1 shows measured non-household demands in the base year totalling
7Ml/d in the Norfolk Rural RZ. These demands are mainly from the wholesale, industry,
manufacturing and agricultural sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Wholesale (tourism)
and light agriculture,
industry and
manufacturing

3Harleston7

2Wymondham

1Bradenham

<1Dereham

<1Didlington
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Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

<1East Harling

Table 18.1 Norfolk Rural RZ Patterns of Measured Non-Household Consumption

18.2.7 From Table 18.2, we forecast new development equivalent to around 750 new
properties per year. This estimate is consistent with recent rates of new build and is less
than the number of new properties forecast by local authorities. Given our target headroom
allowances, this is not significant.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

5,5005,5005,5005,5005,500Local Authority policy
estimates

3,5003,5003,5003,5003,000WRMP trend estimate

3,2003,700Annual Monitoring
Report data

Table 18.2 Norfolk Rural Growth Estimates

18.3 Baseline supply-demand balance

18.3.1 From Table 18.3 and Table 18.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 8.5Ml/d and a CP surplus of 15.9Ml/d. Equivalent target
headroom requirements are 1.6Ml/d for DYAA conditions and 2.1Ml/d for CP conditions.
The RZ remains in surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

42.5542.5542.5542.5542.5542.55Deployable Output

1.081.081.081.071.071.10Outage Allowance

41.0841.0941.0941.0941.2841.25Total Water Available
for Use

33.5933.0232.4231.7931.1933.41Distribution Input

3.923.232.602.071.591.11Target Headroom

3.584.846.077.248.506.72Supply Demand
Balance

Table 18.3 Norfolk Rural Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

60.5360.5360.5360.5360.5360.53Deployable Output

1.401.401.401.401.411.43Outage Allowance
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

58.9358.9358.9358.9358.9358.90Total Water Available
for Use

43.5042.8542.1941.5040.9043.52Distribution Input

5.074.203.382.702.091.45Target Headroom

10.3711.8813.3714.7315.9413.93Supply Demand
Balance

Table 18.4 Norfolk Rural Baseline Supply-Demand Summary (DYCP)

18.3.2 Leakage in the base year is equivalent to 20% of distribution input.

Figure 18.3 Norfolk Rural Probabilistic Water Balance

18.3.3 Figure 18.3 confirms that there is a 95% probability that the RZ water balance will
remain in surplus over the 25 year forecast period.

18.3.1 Baseline supply forecast issues

18.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:
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A likely sustainability reduction to one of our sources in the north of the RZ. This may
reduce ADSO by 0.2Ml/d
Two further unknown sustainability reductions that would decrease the ADSO of the
RZ by 2.7Ml/d
A reduction in ADSO andMAXSO of 0.5Ml/d and 4.7Ml/d respectively as a consequence
of relocating abstraction from a source affected by a previous sustainability reduction
The 2010 WRMP scheme included a scheme to increase the deployable output from
theWicklewood groundwater source. WFD no-deterioration assessment has concluded
that the scheme cannot proceed and the outputs have been capped at the baseline
rate as reported in 2010. It is understood that the source may now become subject of
a confirmed sustainability change in Phase 4 of the NEP and will require options
appraisal
WFD no-deterioration assessment may also be required at Rushall groundwater source,
subject to ongong work with the Environment Agency, and
There is no baseline climate change impact forecast on the available supplies.

18.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

18.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Norfolk Rural RZ are approximately 2.5Ml/d by the
end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

18.4 Scenario testing

18.4.1 Table 18.5 details the impacts of scenario modelling on the supply demand balance
for the Norfolk Rural RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

3.588.50Preferred plan

-0.174.88Least cost plan

2.206.90High population

3.528.48Worst case climate change

0.848.50Worst case sustainability reductions

-3.171.75Recent actuals

-11.22-3.65Worst case combination

Table 18.5 Norfolk Rural Scenario Modelling Impacts

18.4.2 In summary this shows the following:
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Impacts equivalent to 3.8Ml/d to the supply demand balance under the least-cost plan
scenario up to 2039/40
Marginal sensitivity to increasing populations equivalent to 1.4Ml/d
No significant impacts from the worst case climate change scenario
Reductions equivalent to 2.7Ml/d by 2039/40 from the worst case sustainability reductions
scenario
Significant impact from restricting deployable outputs to recent actuals, of up to 6.8Ml/d
at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 12.2Ml/d by the end of AMP6 up to 14.8Ml/d in 2039/40.

18.4.3 Options for maintaining the supply-demand balance include:

A transfer from Norwich and the Broads RZ, supported by one or more of the supply-side
options that have been identified for that RZ
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east, to support supply-systems in
East Anglia
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on connectivity infrastructure which is delivered to
improve the resilience of supply-systems in East Anglia, and
In the event that a large asset such as the Norfolk Fens reservoir is developed, significant
reductions in leakage and levels of consumption would also likely be required.
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19 East Suffolk

Figure 19.1 East Suffolk Resources Zone
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19.1 Key points

Key Points

AMP10 deficits are forecast in the East Suffolk RZ. These deficits result from
growth and at the end of the forecast period grow to 2.3Ml/d under dry year annual
average conditions. There is no equivalent deficit under critical conditions.
No significant baseline climate change or levels of service sensitivities have been
identified. In the worst case, climate change may reduce average daily
source-works output by 11.5Ml/d. This would affect abstraction from the River
Gipping.
There are no confirmed, likely or unknown sustainability reductions in this RZ.
Excluding the WFD no-deterioration and worst case climate change risk, the plan
for maintaining the supply-demand balance combines a transfer from the South
Essex RZ with additional leakage control. In the long-term additional supplies are
also needed. The Capex required for the preferred plan is sensitive to assumptions
about target headroom requirements at the end of the forecast period.

19.2 Resource zone description

19.2.1 The East Suffolk RZ extends inland from the Stour, Orwell and Deben estuaries
and includes the supply systems for Ipswich, Felixstowe, Hadleigh, Stowmarket and
Woodbridge.

19.2.2 Supplies in the RZ are obtained from a combination of sources that include
groundwater abstracted from the Chalk and surface water which is pumped from the River
Gipping into storage. There is a reasonable level of connectivity within the RZ. This allows
for resources to be shared and for the integrity of the RZ to be maintained.

19.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 135,000. Of these 79% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 7,000. Most of
these were measured.

19.2.4 From Figure 19.2:

Base year measured PCC is estimated to be marginally more and unmeasured PCC
is estimated to be less than our regional averages respectively (124 l/p/d and 150 l/p/d
respectively), and
Overall we forecast a 14% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 19.2 East Suffolk average household consumption (litres/person/day)

19.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally more water for these activities than measured
customers. This is broadly consistent with the regional pattern of consumption.

19.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

19.2.7 Table 19.1 shows measured non-household demands in the base year totalling
15Ml/d in the East Suffolk RZ. These demands are mainly from the agriculture, public
administration and manufacturing sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Agriculture, public admin
and manufacturing

11Ipswich15

3Woodbridge

<1Semer

Table 19.1 East Suffolk RZ Patterns of Measured Non-Household Consumption
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19.2.8 From Table 19.2, we forecast new properties equivalent to around 1,200 per year.
This estimate is less than recent rates of new builds but similar to the number of new
properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06HouseholdGrowth
Estimates

6,5006,5006,5006,5007,500Local Authority
policy estimates

7,0007,0006,5006,5005,000WRMP trend
estimate

12,0007,500Annual Monitoring
Report data

Table 19.2 East Suffolk Growth Estimates

19.3 Baseline supply-demand balance

19.3.1 From Table 19.3 and Table 19.4, we forecast that by 2039/40 the RZ will be in
deficit under DYAA conditions by 5.6Ml/d. The deficit is driven by a combination of growth
in household demand and target headroom requirements. There is no equivalent deficit
under CP conditions.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

78.9578.9578.9578.9578.9578.95Deployable Output

1.961.951.951.961.962.04Outage Allowance

73.6973.6973.7073.6973.6976.91Total Water Available
for Use

66.7165.7064.6563.6162.6865.18Distribution Input

12.6010.969.427.415.182.21Target Headroom

-5.62-2.97-0.372.675.839.52Supply Demand
Balance

Table 19.3 East Suffolk Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

122.06122.06122.06122.06122.06122.06Deployable Output

2.362.362.362.382.392.50Outage Allowance

116.40116.40116.40116.39116.37119.56Total Water Available
for Use

80.5579.4678.3477.2776.3679.78Distribution Input

15.2213.2611.419.006.312.70Target Headroom
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

20.6323.6826.6430.1233.7037.09Supply Demand
Balance

Table 19.4 East Suffolk Baseline Supply-Demand Summary (DYCP)

19.3.2 Leakage in the base year is equivalent to 13% of distribution input.

Figure 19.3 East Suffolk Probabilistic Water Balance

19.3.3 Figure 19.3 confirms that there is a greater than 90% probability that the RZ water
balance will be in deficit against target levels of service from the middle of the 25 year forecast
period.

19.3.1 Baseline supply forecast issues

There are no sustainability changes or reductions forecast in this RZ.
There are no baseline climate change impacts forecast on the available supplies.
There have been no significant changes to deployable outputs since WRMP10.

19.3.1.1 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.
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19.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the East Suffolk RZ are approximately 2Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

19.4 Feasible options for maintaining the supply-demand balance

19.4.1 The feasible East Suffolk RZ options that were modelled in our EBSD optimiser
are given below in Table 19.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum

capacity (Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

1,70064,90014.211ES3 Ipswich water reuseReuse

3,62055,20013.311ES4 Felixstowe desalinationDesalination

804,5001.00.8ES6 East Suffolk RZ
groundwater development

Groundwater

808,3006.06.0ES10 South Essex RZ
transfer

Transfer

Table 19.5 East Suffolk Feasible Option Details

19.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

19.4.1 Scheme descriptions

19.4.1.1 Four options have been developed as follows:

ES3 Ipswich water reuse -This option proposes for the discharge of treated effluent
from Ipswich to the tidal River Gipping to supplement river flows and permit increased
abstraction. The effluent would be treated to an extremely high (near potable) standard
using reverse osmosis before transfer via a new pipeline. A new pipeline and pumping
station would be also be required to convey the water to the water treatment works
which would require additional treatment capacity
ES4 Felixstowe Desalination - This option provides for a desalination plant situated on
the coast near the port of Felixstowe. Treated water would be transferred some 17km
to an existing service water reservoir in the Ipswich area
ES6 East Suffolk RZ groundwater development - This option provides for the utilisation
of an existing licensed borehole in the Ipswich area. New treatment facilities would be
required, and
ES10 South Essex RZ transfer -This option provides for the transfer of water via a new
22km long pipeline from Colchester in the South Essex RZ to Ipswich.
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19.4.1.2 The transfer option ES10 utilises the surplus in South Essex RZ towards the
beginning of the forecast. Once this has been exhausted a new resource/s would be required
to support the transfer. The new resource options are described in the South Essex RZ
summary. The Options Appraisal Report contains more details about all of these options.

19.4.1.3 The following options are mutually exclusive because only one of the transfer
options would be constructed if selected by the model:

ES10 South Essex RZ transfer to East Suffolk RZ
SE2 East Suffolk WRZ transfer (12Ml/d) to South Essex RZ, and
SE8 East Suffolk WRZ transfer (2Ml/d) to South Essex RZ.

19.4.2 Environmental considerations

19.4.2.1 The environmental assessments of the feasible options have concluded the
following for the East Suffolk RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options
The climate change vulnerability assessment concludes that the reuse option (ES3)
and the desalination option (ES4) are not sensitive to climate change and scored 1 –
insensitive. The groundwater development (ES6) and transfer (ES10) scored 2 – limited
sensitivity
The WFD no-deterioration screening has identified a low risk associated with the
abstraction sources in the donor RZ’s, and
The SEA and HRA has not identified any significant negative effects following mitigation,
with the exception of potential climate change impacts associated with the Ipswich
water reuse scheme due to increased CO2 output.

19.4.2.2 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

19.5 Preferred plan

19.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

ES3 Ipswich Water
reuse

ES10 South Essex
RZ transfer

Resource side

See belowDistribution side

See belowCustomer side

Table 19.6 East Suffolk Supply Demand Investment Plan

19.5.2 Lowering consumption levels are a priority to offset resource development and
metering and water efficiency programmes have been included in the baseline. In the East
Suffolk RZ we aim to complete approximately 12,000 water efficiency audits. We also
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anticipate that approximately 8,000 customers will opt onto metered billing. The baseline
supply demand balance also includes leakage reduction. Other benefits to reducing demand
include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

19.5.3 To support ES10 – South Essex RZ transfer the model selected the following
upstream option:

SE4 Amendment to Ardleigh agreement

19.5.4 Critical assumptions in respect of this option include the following:

Continuation of the current 70/30 arrangement with Affinity Water to trade the resources
of Ardleigh reservoir
The availability of an option to trade 80/20 with Affinity Water in AMP9, and
That the DO of the Ardleigh WTW can be maintained at the 36Ml/d currently assumed.

19.5.5 The model has selected transfers out of East Suffolk RZ to support West Suffolk
RZ. The downstream options selected are,

WS2b East Suffolk RZ transfer to West Suffolk RZ.

19.5.6 This transfer into West Suffolk RZ in turn supports the following options:

NWM2 West Suffolk transfer to Newmaket RZ
CVY1 Newmarket RZ transfer to Cheveley RZ
E2 Newmarket RZ transfer to Ely RZ.

19.6 Scenario testing

19.6.1 Table 19.7 details the impacts of scenario modelling on the supply demand balance
for the East Suffolk RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-5.625.83Preferred plan

-10.071.57Least cost plan

-5.943.63High population

-17.161.34Worst case climate change

-5.625.83Worst case sustainability reductions

-15.46-4.01Recent actuals
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Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-31.78-14.72Worst case

Table 19.7 East Suffolk Scenario Modelling Impacts

19.6.2 In summary this shows the following:

Impacts equivalent to 4.5Ml/d to the supply demand balance under the least-cost plan
scenario up to 2039/40
Marginal sensitivity to increasing population equivalent to 0.3Ml/d
Worst case climate change impacts of 11.5Ml/d increase on zonal deficits in 2039/40
Significant impact from restricting deployable outputs to recent actuals, of up to 10.8Ml/d
at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 23.9Ml/d at the end of AMP6 up to 26.2Ml/d in 2039/40.

19.6.3 Table 19.8 below shows the options selected for each scenario.
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19.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency have been included in the baseline supply
demand forecast.

19.6.5 Under most scenarios the feasible options provide adequate resource to meet
demand however under the worst case scenario the feasible options are not adequate to
fully satisfy the demand. Options for maintaining the supply-demand balance in the worst
case combination scenario could include:

The capacity of the desalination option ES4 was sized to meet deficit in the baseline
supply demand forecast. The capacity of this option could be increased to meet the
scenario deficit
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east, to support supply-systems in
East Anglia, and
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on connectivity which is delivered to improve the
resilience of supply-systems in East Anglia.
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20 South Essex

Figure 20.1 South Essex Resource Zone
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20.1 Key points

Key Points

In the baseline forecast, AMP9 deficits are forecast in the South Essex RZ. These
result from growth and at the end of the forecast period are equivalent to 1.02Ml/d
under dry year annual average conditions. No deficits are forecast under critical
period conditions.
The baseline forecast assumes continuation of an existing trade with Affinity Water.
There are no confirmed or likely sustainability requirements.
No significant sustainability reduction or levels of service sensitivities have been
identified. In the worst case, climate change may reduce average daily
source-works output by 2.8Ml/d. This would affect abstraction from the River Colne.
Excluding the WFD no-deterioration and worst case climate change risk, the plan
for maintaining the supply-demand balance combines an extension of the Ardleigh
trading agreement with additional leakage control and water efficiency savings.

20.2 Resource zone description

20.2.1 The South Essex RZ extends inland from Colchester and is based on the supply
systems for Colchester and Braintree.

20.2.2 Supplies in the RZ are obtained from a combination of sources that include
groundwater abstracted from the Chalk and surface water pumped from the River Colne into
storage at Ardleigh reservoir. The reservoir held resources are shared with Affinity Water.
Connectivity within the RZ allows for resources to be shared and for the integrity of the RZ
to be maintained.

20.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 95,000. Of these 76% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 4,500. Most of these
were measured.

20.2.4 From Figure 20.2:

Base year measured PCC is estimated to be marginally more and unmeasured PCC
is estimated to be less than our regional averages respectively (124 l/p/d and 150 l/p/d
respectively), and
Overall we forecast a 14% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 20.2 South Essex average household consumption (litres/person/day)

20.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally less water for these activities than measured
customers. This is broadly consistent with the regional pattern of consumption.

20.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

20.2.7 Table 20.1 shows measured non-household demands in the base year totalling
10Ml/d in the South Essex RZ. These demands are mainly from the manufacturing and
public administrative sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Manufacturing and public
admin

7Colchester10

3Braintree

<1Tiptree

Table 20.1 South Essex RZ Patterns of Measured Non-Household Consumption
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20.2.8 From Table 20.2, we forecast new properties equivalent to around 1,400 per year.
This is less than the recent rates of new build and more than the number of new properties
forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

3,0003,0003,0004,0004,500Local Authority policy
estimates

7,0007,0007,0007,0006,000WRMP trend estimate

10,50010,000Annual Monitoring Report
data

Table 20.2 South Essex Growth Estimates

20.3 Baseline supply-demand balance

20.3.1 From Table 20.3 and Table 20.4, at the end of AMP10, the RZ is forecast to be in
deficit under DYAA conditions by 1Ml/d. The DYAA deficit is driven by a combination of
growth in household demand and target headroom requirements. There is no equivalent
CP deficit.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

58.0458.0458.0458.0458.0458.04Deployable Output

1.571.561.561.551.551.61Outage Allowance

59.5659.5659.5759.5759.5859.52Total Water Available
for Use

54.4853.2451.9750.6249.3549.11Distribution Input

6.105.074.143.192.481.64Target Headroom

-1.021.253.465.767.758.77Supply Demand
Balance

Table 20.3 South Essex Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9
(2034-35)

End of
AMP8
(2029-30)

End of
AMP7
(2024-25)

End of
AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

80.1180.1180.1180.1180.1180.11Deployable Output

1.871.871.871.861.861.95Outage Allowance

82.8382.8482.8482.8482.8582.76Total Water Available
for Use

65.1663.7362.2560.7259.3259.54Distribution Input

7.296.074.963.822.981.99Target Headroom
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End of
AMP10
(2039-40)

End of
AMP9
(2034-35)

End of
AMP8
(2029-30)

End of
AMP7
(2024-25)

End of
AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

10.3813.0415.6318.3020.5521.23Supply Demand
Balance

Table 20.4 South Essex Baseline Supply-Demand Summary (DYCP)

20.3.2 Leakage in the base year is equivalent to 17% of distribution input.

Figure 20.3 South Essex Probabilistic Water Balance

20.3.3 Figure 20.3 confirms that there is a greater than 90% probability that the RZ water
balance will be in deficit towards the end of the forecast period.

20.3.1 Baseline supply forecast issues

20.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

Increased resource availability resulting from our agreement for a 70:30 split of Ardleigh
WTW deployable output
No base line climate change impacts forecast on available supplies
There are no confirmed, likely or unknown sustainability reductions required in this RZ,
and
A WFD no deterioration risk assessment is likely to be required to support renewal of
the Aldham abstraction licence.

20.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.
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20.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the South Essex RZ are approximately 1Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

20.4 Feasible options for maintaining the supply-demand balance

20.4.1 The feasible South Essex RZ options that were modelled in our EBSD optimiser
are given below in Table 20.5.

Opex

(£/yr)

Capex

(£k)

MAXSO
maximum
capacity
(Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

1,54074,4002116SE1 Colchester water reuseReuse

14011,3001212SE2 East Suffolk RZ transfer
(12Ml/d)

Transfer

24003.62.7SE4 Amendment to Ardleigh
agreement

Trade

603,1001.41SE6 South Essex RZ
groundwater development

Groundwater

19010,70032SE7 Ardleigh reservoir extensionReservoir

46,00022
SE8 East Suffolk RZ transfer
(2Ml/d)

Transfer

Table 20.5 South Essex Feasible Option Details

20.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon cost. In the EBSDmodelling all costs, including social, environmental and carbon
are modelled.

20.4.1 Scheme descriptions

20.4.1.1 The following feasible options have been developed:

SE1 Colchester water reuse - Effluent from Colchester Water Recycling Centre would
be treated to an extremely high (near potable) standard and discharged to the River
Colne to supplement river flows and permit increased abstraction. A new pipeline and
pumping station would be required to convey the water to the water treatment works
which would require additional treatment capacity
SE2 East Suffolk RZ transfer (12Ml/d) - This option provides for the transfer of 12Ml/d
of water from Ipswich in the East Suffolk RZ to Colchester via a new 22km long pipeline
SE4 Amendment to Ardleigh agreement - Resources in the Colchester area are shared
with Affinity Water. This option would increase the Anglian Water share of the available
resource
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SE6 South Essex RZ groundwater development - This option provides for the utilisation
of an existing licenced borehole in the Colchester area. New treatment facilities would
be required
SE7 Ardleigh reservoir extension - An extension to an existing reservoir utilising
disused mineral abstraction pits to provide additional storage. Additional treatment
capacity and transfer pipelines would also be required, and
SE8 East Suffolk RZ transfer (2Ml/d) - This option is similar to option SE2 above but
requires a smaller pipeline.

20.4.1.2 The following options are mutually exclusive because only one of the transfer
options would be constructed if selected by the model:

SE2 East Suffolk RZ transfer (12Ml/d) to South Essex RZ
SE8 East Suffolk RZ transfer (2Ml/d) to South Essex RZ, and
ES10 South Essex RZ transfer to East Suffolk RZ.

20.4.1.3 The transfer options SE2 and SE8 utilise the surplus in East Suffolk RZ towards
the beginning of the forecast. Once this has been exhausted a new resource/s would be
required to supply the transfer. The new resource options are described in the East Suffolk
RZ summary. The Options Appraisal Report contains more details about all of these options.

20.4.2 Environmental considerations

20.4.2.1 The environmental assessments of the feasible options have concluded the
following for the South Essex RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options
The climate change vulnerability assessment concludes that both transfer options (SE2,
SE8) are not sensitive to climate change but the donor RZs are vulnerable to climate
change. The assessment scored both options as 2 – limited sensitivity. The ground
water development (SE6) also scored 2 – limited sensitivity. The reuse option (SE1)
and amendment to Ardleigh agreement (SE4) scored 1 – insensitive to impacts of
climate change. The Ardleigh extension (SE7) scores 3 – sensitive in relation to water
abstraction, available flow and environmental flow requirements
The WFD no-deteriorations assessment, SEA and HRA concluded the following for the
South Essex RZ options

SE1 Colchester water reuse - The HRA screening has concluded potential for
likely significant effect on the Colne Estuary SPA and requirement for an
Appropriate Assessment if taken forward. The SEA concluded that pipeline
re-routing would be required to avoid local nature reserves and ancient woodland.
Further investigation into water quality issues required by noWFD issues expected
SE2 East Suffolk RZ transfer (12Ml/d) - No significant negative effects identified
in SEA, assuming that pipeline can be re-routed to avoid ancient woodland
SE4 Amendment to Ardleigh agreement - The WFD no-deterioration screening
has identified a low risk associated with increased abstraction from the River Colne
that will require further investigation. No other significant negative effects have
been identified in the SEA
SE6 South Essex RZ groundwater development - The WFD no-deterioration
assessment has identified a low risk of deterioration associated with increased
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abstraction from the Chalk that will require further investigation. No other significant
negative effects have been identified in the SEA
SE7 Ardleigh reservoir extension - The WFD no-deterioration screening has
identified a low risk associated with increased abstraction from the River Colne
that will require further investigation. The HRA screening has concluded potential
for likely significant effect on the Colne Estuary SPA and requirement for an
Appropriate Assessment if taken forward, and
SE8 East Suffolk RZ transfer (2Ml/d) - No significant negative effects identified in
SEA, assuming that pipeline can be re-routed to avoid ancient woodland

Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be found
in the Minimising the Environmental Impact of Abstractions section.

20.5 Preferred plan

20.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

SE4 – Amendment to
Ardleigh Agreement

Resource side

See belowDistribution side

See belowCustomer side

Table 20.6 South Essex Supply-Demand Investment Plan

20.5.2 Lowering consumption levels is a priority to offset resource development and
metering and water efficiency programmes have been included in the baseline. In the South
Essex RZ we aim to complete approximately 9,000 water efficiency audits. We also anticipate
that approximately 4,000 customers will opt onto metered billing. The baseline supply demand
balance also includes leakage reduction. Other benefits to reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

20.5.3 The model has selected transfers out of South Essex RZ to support Central Essex
RZ and East Suffolk RZ. The downstream options selected are:

CE1 – South Essex RZ transfer to Central Essex RZ, and
ES10 – South Essex RZ transfer to East Suffolk RZ.

20.5.4 In respect of the plan, the following issues are noted:

The preferred plan assumes:
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Continuation of the current 70/30 arrangement with Affinity Water to trade the
resources of Ardleigh reservoir
The availability of an option to trade 80/20 with Affinity Water in AMP9, and
That the DO of the Ardleigh WTW can be maintained at the 36Ml/d currently
assumed.

20.6 Scenario testing

20.6.1 Table 20.7 details the impacts of scenario modelling on the supply demand balance
for the South Essex RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-1.027.75Preferred plan

-2.606.12Least cost plan

-3.533.80High population

-3.606.90Worst case climate change

-1.027.75Worst case sustainability reductions

-5.932.84Recent actuals

-13.44-4.48Worst case combination

Table 20.7 :South Essex Scenario Modelling Impacts

20.6.2 In summary this shows the following:

1.6Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least cost plan scenario
Significant sensitivity to increasing populations and worst case climate change scenarios
equivalent to 2.5Ml/d and 2.6Ml/d respectively
No further reductions resulting from worst case scenario sustainability reductions
scenario
Impacts of 4.9Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are
12.4Ml/d by 2039/40.

20.6.3 The table below shows the options selected for each scenario.
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20.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency has been included in the baseline supply
demand forecast.

20.6.5 Under all the scenarios there are adequate feasible options to meet demand in
South Essex RZ. However some of the scenarios select a transfer out of South Essex RZ
to support other RZs. The capacity of these transfers is based on the deficits in the baseline
supply demand forecast. If these options were re-sized to meet the deficits created in the
worst case scenario then the constraint would be on the new resource options within South
Essex RZ. The remaining option not selected in the worst case scenario is SE6 South Essex
RZ groundwater development. This could be implemented to reduce deficits in Central
Essex RZ and East Suffolk RZ.

20.6.6 Scenario testing shows the following:

Worst case climate change impacts equivalent to a 2.8Ml/d reduction in ADSO. This
would affect our abstraction from the River Colne
No additional sustainability reduction sensitivities, and
No impacts under different level of service scenarios.
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21 Central Essex

Figure 21.1 Central Essex Resource Zone
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21.1 Key points

Key Points

AMP8 deficits are forecast in the Central Essex RZ. At the end of the forecast
period the deficits grow to 0.86Ml/d under dry year annual average conditions.
There is no equivalent deficit under critical conditions.
There are no confirmed or likely sustainability reductions.
Over the forecast period, no significant climate change, sustainability reduction or
levels of service sensitivities have been identified.

21.2 Resource zone description

21.2.1 The Central Essex RZ is based on the supply system for Halstead.

21.2.2 The water resource for this RZ is entirely dependent on abstraction from the Chalk
aquifer. There is a reasonable level of connectivity within the RZ. This allows for resources
to be shared and for the integrity of the RZ to be maintained.

21.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 17,500. Of these 63% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 1,100. Most of these
were measured.

21.2.4 From Figure 21.2:

Base year measured PCC is significantly more and unmeasured PCC is approximately
the same as our regional averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast an 18% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 21.2 Central Essex average household consumption (litres/person/day)

21.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally the same amount of water for these activities as
measured customers. This is not consistent with the regional pattern of consumption.

21.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

21.2.7 Table 21.1 shows measured industrial demands in the base year totalling 10Ml/d
in the Central Essex RZ. These demands are mainly from the manufacturing and public
administration sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZoneAverage RZ
Demand

Manufacturing and public
admin

7Colchester

10 3Braintree

<1Tiptree

Table 21.1 Central Essex RZ Patterns of Measured Non-Household Consumption
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21.2.8 From Table 21.2, we forecast new properties equivalent to around 200 per year.
This estimate is similar to recent rates of new build but significantly more than the number
of new properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

400400400450450Local Authority policy
estimates

1,2001,2001,2001,100950WRMP trend estimates

1,0001,300Annual monitoring report
data

Table 21.2 Central Essex Growth Estimates

21.3 Baseline supply-demand balance

21.3.1 From Table 21.3 and Table 21.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 0.5Ml/d and a CP surplus of 4.0Ml/d in the RZ. Equivalent
target headroom requirements are 0.5Ml/d and 0.6Ml/d respectively. The RZ enters a DYAA
deficit by the end of AMP8 (2029/30) and reaches 0.9Ml/d at the end of the forecast period
in 2039/40. There are no deficits at peak.

End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

12.4812.4812.4812.4812.4812.48Deployable Output

0.330.330.330.330.330.34Outage Allowance

12.0612.0612.0712.0712.0712.05Total Water Available
for Use

11.8911.6911.4911.2911.1011.60Distribution Input

1.040.860.720.590.490.38Target Headroom

-0.86-0.49-0.140.190.480.08Supply Demand
Balance

Table 21.3 Central Essex Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

18.1118.1118.1118.1118.1118.11Deployable Output

0.390.390.390.380.380.40Outage Allowance

17.6217.6217.6217.6317.6317.61Total Water Available
for Use

13.9313.7113.3913.2713.0913.79Distribution Input

1.211.010.840.700.580.45Target Headroom
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End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

2.482.903.303.663.963.37Supply Demand
Balance

Table 21.4 Central Essex Baseline Supply-Demand Summary (DYCP)

21.3.2 Leakage in the base year is equivalent to 29% of distribution input.

-4.00

-3.00

-2.00

-1.00

0.00

1.00

2.00
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Central Essex - Water Balance 

90% to
100%
80% to 90%

70% to 80%

60% to 70%

40% to 60%

30% to 40%

20% to 30%

10% to 20%

0% to 10%

Glidepath

Figure 21.3 Central Essex Probabilistic Water Balance

21.3.3 Figure 21.3 confirms that there is a greater than 95% probability that the RZ water
balance will be in deficit over the 25 year forecast period.

21.3.1 Baseline supply forecast issues

There is no baseline climate change impact forecast on the available supplies.
No confirmed or likely sustainability reductions have been identified.
A WFD no-deterioration assessment will be required to support the renewal of the
Halstead groundwater licence in 2016.
There has been no significant change to deployable outputs since WRMP10 or any
issues of risk to supplies in this resource zone.

21.3.1.1 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.
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21.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the Central Essex RZ are approximately 0.4Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

21.3.3 Baseline supply forecast issues

21.4 Feasible options for maintaining the supply-demand balance

21.4.1 The feasible Central Essex RZ options modelled in our EBSD optimiser are given
in the table below.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity

(Ml/d)

ADSOmaximum
capacity

(Ml/d)

SchemeScheme type

303,7001.51.5CE1 South Essex RZ
transfer

Transfer

808,5001.51.5CE2 West Suffolk RZ
transfer

Transfer

Table 21.5 Central Essex Feasible Option Details

21.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

21.4.1 Scheme descriptions

21.4.1.1 Two options have been developed for Central Essex RZ. These are:

CE1 South Essex RZ transfer - This option provides a transfer from South Essex RZ
to Central Essex RZ requiring 12km of new pipeline with 2 new pumping stations, and
CE2 - West Suffolk RZ transfer - A transfer from West Suffolk RZ to Central Essex RZ
via a new 34km long pipeline and 3 new pumping stations.

21.4.1.2 Both options are supplied by RZs in deficit by the end of the forecast therefore a
new resource will be required in the donor RZs. The new resource options are described
in the relevant RZ summaries. The Options Appraisal Report contains more details about
all of these options.

21.4.2 Environmental considerations

21.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Central Essex RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options

PART TWO: RESOURCE
ZONE SUMMARIES

256

Central Essex

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



The climate change vulnerability assessment concludes that both transfer options are
not sensitive to climate change but the donor RZs are vulnerable to climate change.
The assessment scored both options as 2 – limited sensitivity
No WFD no-deterioration issues were identified
No HRA issues were identified, and
No significant negative effects have been predicted through the SEA.

21.4.2.2 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

21.5 Preferred plan

21.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

CE1 – South Essex
transfer

Resource side

See belowDistribution side

See belowCustomer side

Table 21.6 Central Essex Supply-Demand Investment Plan

21.5.2 Lowering consumption levels is a priority to offset resource development and
enhanced metering, leakage reduction and water efficiency programmes have been included
in the baseline. In the Central Essex RZ we aim to complete approximately 1,500 water
efficiency audits. We also anticipate that approximately 2,000 customers will opt onto metered
billing. The baseline supply demand balance also includes leakage reduction. Other benefits
to reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

21.5.3 To support CE1 – South Essex transfer the model selected the following upstream
option:

SE4 Amendment to Ardleigh agreement.

21.5.4 Critical assumptions in respect of this option include the following:

Continuation of the current 70/30 arrangement with Affinity Water to trade the resources
of Ardleigh reservoir
The availability of an option to trade 80/20 with Affinity Water in AMP9, and
That the DO of the Ardleigh WTW can be maintained at the 36Ml/d currently assumed.
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21.6 Scenario testing

21.6.1 Table 21.7 details the impacts of scenario modelling on the supply demand balance
for the Central Essex RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-0.860.48Preferred plan

-1.78-0.44Least cost plan

-1.70-0.71High population

-1.110.23Worst case climate change

-1.110.48Worst case sustainability reductions

-2.66-1.32Recent actuals

-3.95-2.98Worst case combination

Table 21.7 Central Essex Scenario Modelling Impacts

21.6.2 In summary this shows the following:

0.9Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least cost plan scenario
Sensitivity to increasing populations equivalent to 0.8Ml/d
0.25Ml/d impacts arising from worst case climate change and sustainability reductions
scenarios
Impacts of 1.8Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are up
to 3.1Ml/d by 2039/40.

21.6.3 Table 21.8 below shows the options selected for each scenario.
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21.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency have been included in the baseline supply
demand forecast.

21.6.5 Under most scenarios the feasible options provide adequate resource to meet
demand however under the recent actuals and worst case combination scenario there is a
residual deficit. This is because the maximum capacity of the transfers has been modelled
to meet the deficit in the baseline forecast. If these options were re-sized to meet the deficits
created in the worst case scenario then the constraint would be on the new resource options
upstreamwithin the donor RZs. For the CE1 South Essex RZ transfer there are new resource
options available to transfer under all scenarios which would reduce the deficit. However
for CE2 West Suffolk RZ transfer the upstream RZ goes into deficit under the worst case
combination scenario.
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22 Cheveley

Figure 22.1 Cheveley Resource Zone
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22.1 Key points

Key Points

Confirmation of sustainability reductions in the Cambridgeshire and West Suffolk
RZ highlighted local RZ integrity issues. This has resulted in the RZ being
disaggregated into five smaller RZs.
Cheveley is a small discrete zone with only one WTW that supplies the Lower
Links Supply system.
AMP8 deficits are forecast at the end of the planning period with deficits growing
to 0.15Ml/d under dry year annual average conditions and 0.18Ml/d under critical
conditions.
No significant baseline climate change or levels of service sensitivities have been
identified.
No sustainability reductions have been identified for this RZ.

22.2 Resource zone description

22.2.1 The Cheveley RZ was formerly a part of the Cambridgeshire and West Suffolk RZ.
As a result of the sustainability reductions forecast the RZ was disaggregated into five smaller
RZ’s. The Cheveley RZ is a small discrete RZ, with only one source works that supplies the
Lower Links supply system.

22.2.2 The sourceworks in the RZ is supplied by groundwater abstraction from the Chalk.
All customers share similar supply-demand risks, which are different from those in adjacent
RZs.

22.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 2,000. Of these 63% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 170. Most of these were
measured.

22.2.4 From Figure 22.2:

Base year measured PCC is marginally more and unmeasured PCC is estimated to be
significantly less than our regional averages respectively (124 l/p/d and 150 l/p/d
respectively), and
Overall we forecast a 10% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 22.2 Cheveley average household consumption (litres/person/day)

22.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using less water for these activities than measured customers. This
is not consistent with regional pattern of consumption.

22.2.6 Analysis suggests that the projected significant reduction in measured household
consumption is from a change in WC use. For unmeasured customers reductions are also
projected from a change in personal washing and WC use.

22.2.7 This is one of our smallest resource zones comprising of one planning zone. Table
22.1 showsmeasured non-household demand in the base year totalling 0.5Ml/d. The demand
is mainly from the agriculture sector.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Agriculture0.5Cheveley0.5

Table 22.1 Cheveley RZ Patterns of Measured Non-Household Consumption

22.2.8 From Table 22.2 we forecast new properties equivalent to around 40 per year. This
estimate is similar to both recent rates of new build and the number of new properties forecast
by local authorities

PART TWO: RESOURCE
ZONE SUMMARIES

264

Cheveley

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



2035-402030-352025-302020-252015-202006-112001-06Household
Growth

Estimates

300300250150150Local
Authority
policy
estimates

180180190200180WRMP trend
estimate

200200Annual
Monitoring
Report data

Table 22.2 Cheveley Growth Estimate

22.3 Baseline supply-demand balance

22.3.1 From Table 22.3 and Table 22.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 0.2Ml/d and a CP surplus of 0.2Ml/d in the RZ. Equivalent
target headroom requirements are 0.1Ml/d and 0.2Ml/d respectively. By the end of the
planning period the RZ is marginally in deficit in the DYAA and CP scenarios.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

1.961.961.961.961.961.96Deployable Output

0.060.060.060.060.060.06Outage Allowance

1.901.901.901.901.901.90Total Water Available
for Use

1.771.731.701.661.621.64Distribution Input

0.290.250.210.170.130.06Target Headroom

-0.15-0.08-0.010.0070.150.20Supply Demand
Balance

Table 22.3 Cheveley Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

2.452.452.452.452.452.45Deployable Output

2.272.272.272.442.420.08Outage Allowance

2.382.382.382.382.372.37Total Water Available
for Use

2.202.162.122.082.032.05Distribution Input

0.360.310.270.220.170.07Target Headroom
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End of
AMP10
(2039-40)

Endof AMP9
(2034-35)

Endof AMP8
(2029-30)

Endof AMP7
(2024-25)

Endof AMP6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

-0.18-0.09-0.010.090.180.28Supply Demand
Balance

Table 22.4 Cheveley Baseline Supply-Demand Summary (DYCP)

22.3.2 Leakage in the base year is equivalent to 34% of distribution input and reduces
slightly over the remainder of the forecast period. This rate of leakage is significantly higher
than elsewhere in our system.
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Figure 22.3 Cheveley Probabilistic Water Balance

22.3.3 The probabilistic water balance indicates that there is a significant risk of a deficit
in this RZ by the end of the forecast period. This reflects the limited number of sources of
supply that there are in this RZ, and the potential vulnerability of these to point sources of
contamination. In the economic modelling and the WRP tables, this vulnerability has been
treated as a resilience issue and so has been excluded from the analysis. Resulting from
this, the risk of a supply-demand related deficit at the end of the forecast period is significantly
reduced.

22.3.1 Baseline supply forecast issues

There have been no significant changes to available supplies from the source in this
RZ since the 2010 WRMP.
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There is no baseline confirmed or likely Sustainability Changes forecast for this resource
zone, or any climate change impacts forecast on available supplies.
A WFD assessment for the Lower Links groundwater source may be required, further
to ongoing work with the Environment Agency.
Investment to maintain the potential yield of boreholes that are vulnerable to deterioration
is included in the capital maintenance programme.

22.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the Cheveley RZ are approximately 0.02Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

22.4 Feasible options for maintaining the supply-demand balance

22.4.1 The feasible Cheveley RZ options modelled in our EBSD optimiser are given in
Table 22.5 below.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum

capacity (Ml/d)

ADSO
maximum

capacity (Ml/d)

SchemeScheme type

201,10011CVY1 Newmarket RZ
transfer

Transfer

303,10011CVY2 West Suffolk RZ
transfer

Transfer

Table 22.5 Cheveley Feasible Option Details

22.4.1 Scheme descriptions

22.4.1.1 Two options have been developed for Cheveley RZ. These are:

CVY1 Newmarket RZ transfer - This option provides a transfer of water from Newmarket
RZ to Cheveley RZ via 3km of new pipework and a pumping station, and
CVY2 West Suffolk RZ transfer - A new pumped transfer from Bury St Edmunds in
West Suffolk RZ to Cheveley RZ via 12km of new pipework and a new pumping station.

22.4.1.2 Option CVY1 is supplied by Newmarket RZ which has a marginal surplus by the
end of the forecast which is not adequate to fully satisfy the deficit in Cheveley, therefore a
new transfer would be required into Newmarket to support this option. The West Suffolk RZ
transfer CVY2 would also require a new resource option or transfer into West Suffolk RZ as
there is not adequate resource to supply Cheveley RZ. The new resource options that may
support the Cheveley RZ options are described in the relevant RZ summaries. The Options
Appraisal Report contains more details about all of these options.

22.4.2 Environmental considerations

22.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Cheveley RZ options:
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No specific issues were identified as part of the BAG assessment other than those
common to all options
The climate change vulnerability assessment concludes that both transfer options are
not sensitive to climate change but the donor RZs are vulnerable to climate change.
The assessment scored both options as 2 – limited sensitivity
WFD no-deterioration screening has identified a low risk associated with sources in
donor RZ’s, and
The SEA has concluded that there will be no significant negative effects following
mitigation.

22.4.2.2 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

22.5 Preferred plan

22.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

CVY1 Newmarket RZ
transfer

Resource side

See belowDistribution side

See belowCustomer side

Table 22.6 Cheveley Selected Supply-Demand Investment Plan

22.5.2 Lowering consumption levels is a priority to offset resource development and
metering and water efficiency programmes have been included in the baseline. In the
Cheveley RZ we aim to complete approximately 200 water efficiency audits. We also
anticipate that approximately 200 customers will opt onto metered billing. The baseline
supply demand balance also includes leakage reduction. Other benefits to reducing demand
include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

22.5.3 To support CVY1 Newmarket RZ transfer the model selected the following upstream
options:

NWM2 West Suffolk RZ transfer
WS5 River Lark flow augmentation
WS2b East Suffolk RZ transfer (resilience scheme), and
ES3 Ipswich water reuse.
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22.6 Scenario testing

Table 22.7 details the impacts of scenario modelling on the supply demand balance for the
Cheveley RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-0.150.15Preferred plan

-0.270.03Least cost plan

-0.210.03High population

-0.150.15Worst case climate change

-0.150.15Worst case sustainability reductions

-0.56-0.26Recent actuals

-0.73-0.49Worst case combination

Table 22.7 Cheveley Scenario Modelling Impacts

In summary this shows the following:

0.12Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least-cost plan scenario
Sensitivity to increasing populations
No sensitivity to worst case climate change impacts
Impacts of 0.4M/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are up
to 0.6Ml/d by 2039/40.

The table below shows the options selected for each scenario.
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22.6.1 Under all scenarios Cheveley RZ has adequate resource options; however the RZ
is reliant on transfers from West Suffolk RZ or Ruthamford North RZ (via Fenland, Ely and
Newmarket). In the worst case combination scenario the upstream RZs are both in deficit.
Under these circumstances, strategic options for maintaining the supply-demand balance
include:

Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Trent during the winter for year-round treatment and distribution
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east to support supply-systems in
East Anglia
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on schemes which are delivered to improve the
resilience of supply-systems in East Anglia, and
Investment to support the additional storage capacity created by dam raising in
Ruthamford North RZ by a transfer of resources from the Trent basin.
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23 Ely

Figure 23.1 Ely Resource Zone
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23.1 Key points

Key Points

Ely is a newly formed RZ, formerly part of the Cambridgeshire and West Suffolk
RZ.
Ely RZ enters into deficit in 2024/25 reaching a deficit at average in 2039/40 of
3.9Ml/d under dry year annual average conditions. There are no equivalent deficits
under critical period conditions.
No significant baseline climate change or levels of service sensitivities have been
identified.
TwoWTWs in the RZ are targeted for likely sustainability reductions. These reduce
average daily source-works output by 1.5Ml/d.
The preferred scheme includes a transfer from Fenland/Newmarket RZ.
In the long-term, this will be supported by increased connectivity and resource
development with adjacent zones and East Suffolk and South Essex RZs.
The worst case sustainability reduction is a further reduction of 4.1Ml/d at average
and 7Ml/d at peak.

23.2 Resource zone description

23.2.1 The Ely RZ is located in the centre of East Anglia and is based on the supply
systems for Ely.

23.2.2 The water resource for this RZ is entirely dependent on abstraction from the Chalk
aquifer. Since the draft WRMP the Cambridgeshire and West Suffolk RZ has been split into
five smaller RZs. This has been as a result of the confirmation of sustainability reductions
and the relatively poor connectivity in the area. All of the sources in these zones are
groundwater abstractions and customers share similar supply-demand risks.

23.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 35,000. Of these 74% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 1,800. Most of these
were measured.

23.2.4 From Figure 23.2:

Base year measured PCC is marginally more and unmeasured PCC is estimated to be
significantly less than our regional averages respectively (124 l/p/d and 150 l/p/d), and
Overall we forecast a 11% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 23.2 Ely average household consumption (litres/person/day)

23.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using less water for these activities than measured customers. This
is not consistent with the regional pattern of consumption.

23.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers reductions are projected from a
change in personal washing and WC use.

23.2.7 Table 23.1 shows measured non-household demand in the base year totalling
3Ml/d in the Ely RZ. These demands are mainly from the agriculture and local industry
sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZoneAverage RZ Demand
(Ml/d)

Agriculture and industry3Ely3

Table 23.1 Ely RZ Patterns of Measured Non-Household Consumption

23.2.8 From Table 23.2, we forecast new properties equivalent to around 500 per year.
This estimate is based on recent trends in population growth and is higher than recent rates
of new build and the number of properties forecast by local authorities.
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2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

3,0003,0002,5001,5001,500Local Authority policy
estimates

2,5002,5002,5002,5002,500WRMP trend estimate

2,0002,500Annual Monitoring
Report data

Table 23.2 Ely Growth Estimates

23.3 Baseline supply-demand balance

23.3.1 From Table 23.3 and Table 23.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 2.3Ml/d and a CP surplus of 7.2Ml/d in the RZ. Equivalent
target headroom requirements are 3.2Ml/d and 4.4Ml/d respectively. As a result of a
sustainability reduction in 2024/25 the RZ enters deficit at DYAA reaching a deficit of 3.9Ml/d
at the end of the forecast. There are no deficits under critical periods.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

24.5324.5324.5324.5324.5324.53Deployable Output

0.660.660.650.690.680.70Outage Allowance

22.3222.3322.3322.2923.8523.83Total Water Available
for Use

20.4619.9619.4618.9018.3119.10Distribution Input

5.754.934.273.763.230.63Target Headroom

-3.89-2.56-1.40-0.362.304.09Supply Demand
Balance

Table 23.3 Ely Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

35.8035.8035.8035.8035.8035.80Deployable Output

0.840.830.830.820.870.88Outage Allowance

34.9634.9734.9734.9834.9334.92Total Water Available
for Use

25.9425.3324.7324.0623.3724.16Distribution Input

7.476.405.534.884.350.80Target Headroom

1.553.234.716.047.209.96Supply Demand
Balance

Table 23.4 Ely Baseline Supply-Demand Summary (DYCP)
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23.3.2 Leakage in the base year is equivalent to 27% of distribution input and reduces
over the forecast period.
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0% to 10%

Glidepath

Figure 23.3 Ely Probabilistic Water Balance

23.3.3 Figure 23.3 confirms that there is a 90% risk that the RZ water balance will be in
deficit from the middle of the 25 year forecast period. This principally reflects the effect of
the AMP7 sustainability reductions, which are responsible for the step reduction in the middle
part of the forecast period.

23.3.1 Basline supply forecast issues

23.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

Likely sustainability reductions at two WTWs in the RZ. This will result in a 1.5Ml/d
reduction in ADSO
There is no baseline climate change impact forecast on the available supplies, and
A need for further WFD no-deterioration assessment has been identified when the
Isleham licence is renewed in 2015.

23.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.
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23.3.2 Baseline Demand Forecast Issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Ely RZ are approximately 0.6Ml/d by the end of
AMP6.
Climate change impacts - impacts on demand aremarginal and equivalent to an increase
of around 2% over the whole of the forecast period.

23.4 Feasible options for maintaining the supply-demand balance

23.4.1 Given the risk of deficits in the RZ, feasible options for maintaining the supply
balance have been developed. These are summarised in Table 23.5 below.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum

capacity (Ml/d)

ADSOmaximum
capacity (Ml/d)

SchemeScheme type

16023,4001515E1 FenlandRZ transferTransfer

03,90055E2 Newmarket RZ
transfer

Transfer

Table 23.5 Ely Feasible Option Details

23.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

23.4.1 Scheme Descriptions

23.4.1.1 The following feasible options have been developed:

E1 Fenland RZ Transfer - This option provides for a transfer of water from the Downham
Market area in Fenland RZ some 32km to Ely RZ via a new pipeline and pumping
station, and
E2 Newmarket RZ Transfer - This option provides for a transfer of water fromNewmarket
RZ to Ely RZ via a new 10km pipeline.

23.4.1.2 E1 is supplied by Fenland RZ which is in deficit by the end of the forecast. A
new resource or transfer into the donor RZ will be required. E2 is supplied by Newmarket
RZ which only has a marginal surplus by the end of the forecast and therefore a new resource
or transfer into the donor RZ will be required. The new resource options that may support
Ely RZ are described in the relevant RZ summaries. The Options Appraisal Report contains
more details about all of these options.

23.4.2 Environmental considerations

23.4.2.1 The environmental assessments of the feasible options have concluded the
following for the RZ options:
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No specific issues were identified as part of the BAG assessment other than those
common to all options
The climate change vulnerability assessment concludes that both transfer options are
not sensitive to climate change but the donor RZs are vulnerable to climate change.
The assessment scored both options as 2 – limited sensitivity
WFD no-deterioration screening has identified a low risk associated with sources in
donor RZs, and
The SEA has concluded that there will be no significant negative effects following
mitigation.

23.4.2.2 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

23.5 Preferred plan

23.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

E2 Newmarket RZ
transfer

Resource side

See belowDistribution side

See belowCustomer side

Table 23.6 Ely Supply Demand Investment Plan

23.5.2 Lowering consumption levels is a priority to offset resource development so metering
and water efficiency programmes have been included in the baseline. In the Ely RZ we aim
to complete approximately 3,000 water efficiency audits. Our enhancedmetering programme
will fit over 5,500 meters and as a result of this and background opting rates we anticipate
that approximately 4,000 customers will opt onto metered billing. The baseline supply demand
balance also includes leakage reduction. Other benefits to reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

23.6 Scenario testing

23.6.1 Table 23.7 details the impacts of scenario modelling on the supply demand balance
for the Ely RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-3.892.30Preferred plan
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Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-6.76-0.46Least cost plan

-4.730.73High population

-4.042.12Worst case climate change

-8.142.30Worst case sustainability reductions

-7.44-1.28Recent actuals

-15.03-5.41Worst case combination

Table 23.7 Ely Scenario Modelling Impacts

23.6.2 In summary this shows the following:

Impacts equivalent to 2.9Ml/d to the supply demand balance under the least-cost plan
scenario up to 2039/40
Marginal sensitivity to increasing populations equivalent to 0.8Ml/d
No significant sensitivities to worst climate change impacts
Significant impact from restricting deployable outputs to recent actuals, of up to 3.6Ml/d
at the end of the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts increase
from 7.7Ml/d by the end of 2019/20 up to 11.1Ml/d in 2039/40.

23.6.3 Table 23.8 below shows the options selected for each scenario.
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23.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, enhanced metering and water efficiency has been included in the baseline
supply demand forecast.

23.6.5 Under most scenarios the feasible options provide adequate resource to meet
demand however under the worst case combination scenario there is a residual deficit.
Options for maintaining the supply-demand balance in the worst case combination scenario
include:

Transfers via Fenland RZ from Ruthamford North RZ, which would be supported by
trading or a transfer of resources from the Trent basin
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east, to support supply-systems in
East Anglia, and
Associated with the above, the development of a trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on connectivity which is delivered to improve the
resilience of supply-systems in East Anglia.
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24 Newmarket

Figure 24.1 Newmarket Resource Zone
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24.1 Key points

Key Points

Confirmation of sustainability reductions in the Cambridgeshire and West Suffolk
RZ highlighted local RZ integrity issues. This has resulted in the RZ being
disaggregated into five smaller RZs.
TwoWTWs in the newly formed Newmarket RZ are targeted for likely sustainability
reductions. These may reduce average daily source-works output by 2.5Ml/d.
The RZ remains in surplus for the forecast period.
No significant baseline climate change or levels of service sensitivities have been
identified.
A worst case 2.6Ml/d climate change reduction in average daily source-works
output is forecast. This would affect our abstraction from a drought vulnerable
portion of the Chalk.
In the long-term, increased connectivity and resource development in the East
Suffolk and South Essex RZs will benefit this RZ.

24.2 Resource zone description

24.2.1 The Newmarket RZ is a newly formed RZ, which is located in the east of the old
Cambridgeshire and West Suffolk RZ and is based on the supply systems for Newmarket.

24.2.2 Customers in the RZ are supplied with groundwater pumped from the Chalk aquifer.

24.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 19,000. Of these 72% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 1,000. Most of these
were measured.

24.2.4 From Figure 24.2:

Base year measured and unmeasured PCC are marginally higher and marginally lower
than our regional averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 15% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 24.2 Newmarket average household consumption (litres/person/day)

24.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally less water for these activities than measured
customers. This is broadly consistent with the regional pattern of consumption.

24.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

24.2.7 Table 24.1 shows non-household demand in the base year totalling 8Ml/d in the
Newmarket RZ. These are from the human health services and manufacturing sectors.

MainRZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverageRZDemand
(Ml/d)

Human health services
and manufacturing

2Newmarket8

4Bury St Edmunds

2Thetford

2Haverhill

<1Ixworth

Table 24.1 Newmarket RZ Patterns of Non Household Consumption
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24.2.8 From Table 24.2, we forecast new development equivalent to around 250 new
properties per year. This estimate is higher than the recent rates of new build and the number
of new properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

900900700400400Local Authority policy
estimates

1,0001,0001,0001,0001,000WRMP trend estimate

500650Annual Monitoring Report
data

Table 24.2 Newmarket Growth Estimates

24.3 Baseline supply-demand balance

24.3.1 From Table 24.3 and Table 24.4, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 5.1Ml/d and a CP surplus of 8.4Ml/d in the RZ. Equivalent
target headroom requirements are 0.8Ml/d and 1.1Ml/d respectively. The RZ is in surplus
throughout the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

16.1316.1316.1316.1316.1316.13Deployable Output

0.360.360.360.360.410.43Outage Allowance

13.3013.3013.3013.3015.7215.70Total Water Available
for Use

10.7010.4810.2610.029.7810.95Distribution Input

2.592.362.121.660.840.36Target Headroom

0.010.460.921.625.104.39Supply Demand
Balance

Table 24.3 Newmarket Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

22.6522.6522.6522.6522.6522.65Deployable Output

0.460.460.460.460.530.55Outage Allowance

22.1822.1822.1822.1822.1122.10Total Water Available
for Use

13.6613.4013.1512.8912.6313.89Distribution Input

3.303.022.722.131.080.46Target Headroom
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

5.225.766.317.168.417.75Supply Demand
Balance

Table 24.4 Newmarket Baseline Supply-Demand Summary (DYCP)

24.3.2 Leakage in the base year is equivalent to 27% of distribution input and reduces
over the remainder of the forecast period.
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Figure 24.3 Newmarket Probabilistic Water Balance

24.3.3 Figure 24.3 confirms that there is a greater than 90% probability that the RZ water
balance will be in deficit from the mid-part of the forecast period. The step reduction in the
mid-part of the forecast reflects the effect of the proposed sustainability reductions.

24.3.1 Baseline supply forecast issues

24.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

Three likely sustainability reductions that impact on twoWTWs in the RZ. In combination
this may result in a 2.47Ml/d reduction in ADSO
WFD no-deterioration assessments may be required for a number of the Newmarket
groundwater sources, subject to ongoing work with the Environment Agency
Since the 2010 WRMP new sources have been commissioned that have increased
ADSO by 3.6Ml/d at average and 4.6Ml/d at peak, and
There is no baseline climate change impact forecast on the available supplies.
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24.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

24.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the Newmarket RZ are approximately 0.2Ml/d by the end of AMP6.
Climate change impacts - Impacts on demand aremarginal and equivalent to an increase
of around 2% over the whole of the forecast period.

24.4 Feasible options for maintaining the supply-demand balance

24.4.1 Despite there being a surplus in Newmarket RZ, deficits in adjacent RZs mean that
it is necessary to consider options to support future transfers or exports. These are
summarised in Table 24.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity (Ml/d)

ADSO
maximum
capacity (Ml/d)

SchemeScheme type

1304,70099NWM1 Ely RZ transferTransfer

10011,40066NWM2West Suffolk RZ
transfer

Transfer

Table 24.5 Newmarket Feasible Option Details

24.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

24.4.1 Scheme descriptions

24.4.1.1 The following feasible options have been developed:

NWM1 Ely RZ Transfer - This option provides for transfer of water from Ely RZ to
Newmarket via 10km of pipeline, and

NWM2 West Suffolk RZ Transfer - This option provides for transfer of water from Bury
St Edmunds in the West Suffolk RZ to Newmarket via 22km of new pipeline.

24.4.1.2 The Newmarket RZ options would form part of a larger transfer scheme supporting
either Ely RZ or Cheveley RZ. Both options are supplied by RZs in deficit by the end of the
forecast therefore a new resource will be required in the donor RZs. The new resource
options are described in the relevant RZ summaries. The Options Appraisal Report contains
more details about all of these options.

24.4.2 Environmental considerations

24.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Newmarket RZ options:
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No specific issues were identified as part of the BAG assessment other than those
common to all options
The climate change vulnerability assessment concludes that the transfer option from
West Suffolk RZ (NWM2) is not sensitive to climate change but the donor RZ is
vulnerable to climate change. The assessment scored this option as 2 – limited
sensitivity. The transfer from Ely RZ (NWM1) is scored 1 – insensitive, and
The WFD no-deteriorations assessment concluded:

NWM2 West Suffolk RZ Transfer
The WFD no-deterioration screening has identified a low risk associated with the
abstraction sources in the donor RZ’s, and
No other significant negative effects have been identified through the SEA or HRA.

24.4.2.2 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

24.5 Preferred plan

24.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

NWM2 West Suffolk
RZ transfer

Resource side

See belowDistribution side

See belowCustomer side

Table 24.6 Newmarket Supply-Demand Investment Plan

24.5.2 Lowering consumption levels is a priority to offset resource development and
therefore leakage reduction and water efficiency programmes have been included in the
baseline. In the Newmarket RZ we aim to complete approximately 1,800 water efficiency
audits. We also anticipate that approximately 1,600 customers will opt onto metered billing.
The baseline supply demand balance also includes leakage reduction. Other benefits to
reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

24.5.3 The model has selected a transfer out of Newmarket RZ to support Cheveley RZ.
The downstream option selected is:

CVY1 Newmaket RZ Transfer
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24.5.4 To support the transfer into Newmarket RZ the following upstream options have
been selected:

WS5 River Lark flow augmentation
WS2b East Suffolk RZ transfer (resilience scheme), and
ES3 Ipswich water reuse.

24.6 Scenario testing

24.6.1 Table 24.7 details the impacts of scenario modelling on the supply demand balance
for the Newmarket RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

0.015.10Preferred plan

-1.993.33Least cost plan

-0.344.41High population

-2.554.10Worst case climate change

0.015.10Worst case sustainability reductions

-4.520.56Recent actuals

-9.49-3.00Worst case combination

Table 24.7 Newmarket Scenario Modelling Impacts

24.6.2 In summary this shows the following:

2Ml/d impact on the RZ supply demand balance by the end of the planning period under
the least-cost plan scenario
Marginal sensitivity to increasing populations equivalent to 0.4Ml/d
Sensitivity to worst case climate change impacts equivalent to 2.6Ml/d by the end of
2039/40
No further reductions resulting from worst case scenario
Impacts of 4.5Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population and cost effective plan impacts are
8.1Ml/d by the end of AMP6, reaching 9.5Ml/d by 2039/40.

24.6.3 The table below shows the options selected for each scenario.
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24.6.4 Although not selected in the EBSD modelling for the least cost plan, leakage
reduction and water efficiency programmes has been included in the baseline supply demand
forecast.

24.6.5 The model did not select any options in Newmarket RZ for the Plan B or worst case
combination sustainability scenarios. In these scenarios the model has selected local options
for the RZs which Newmarket RZ supports in the least cost and preferred plan (i.e. Ely RZ,
Cheveley RZ).

24.6.6 Under all scenarios Newmarket RZ has adequate resource options; however the
RZ is reliant on transfers from West Suffolk RZ or Ruthamford North RZ (via Fenland and
Ely). In the worst case combination scenario the up stream RZs are both in deficit. Under
these circumstances, strategic options for maintaining the supply-demand balance include:

Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Witham with support from the River Trent during the winter for year-round
treatment and distribution
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east to support supply-systems in
East Anglia
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on schemes which are delivered to improve the
resilience of supply-systems in East Anglia, and
Investment to support the additional storage capacity created by dam raising in
Ruthamford North RZ by a transfer of resources from the Trent basin.
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25 Sudbury

Figure 25.1 Sudbury Resource Zone
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25.1 Key points

Key Points

Confirmation of sustainability reductions in the Cambridgeshire and West Suffolk
RZ highlighted local RZ integrity issues. This has resulted in the RZ being
disaggregated into five smaller RZ’s.
Sudbury is a newly formed RZ which supports the Sudbury supply system.
There are no confirmed, likely or unknown sustainability reductions in this RZ.
There are no baseline climate change impacts.
The RZ is forecast to remain in surplus throughout the planning period at average
and peak conditions.

25.2 Resource zone description

25.2.1 The Sudbury RZ is located in the south of the former Cambridgeshire and West
Suffolk RZ. It is a small discrete zone with two WTW’s that support demand in the Sudbury
supply system.

25.2.2 Both sourceworks are supplied by chalk groundwater sources. All the customers
in this RZ share the same level of service.

25.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 13,000. Of these 69% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 900. Most of these were
measured.

25.2.4 From Figure 25.2:

Base year measured and unmeasured PCC are marginally equivalent as our regional
averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 17% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.

PART TWO: RESOURCE
ZONE SUMMARIES

296

Sudbury

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Figure 25.2 Sudbury average household consumption (litres/person/day)

25.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

25.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers reductions are projected from a
change in personal washing and WC use.

25.2.7 Table 25.1 shows measured non-household demand in the base year totalling
1Ml/d in the Sudbury RZ. This demand mainly comes from the agriculture sector.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Agriculture1Sudbury1

Table 25.1 Sudbury RZ Patterns of Measured Non-Household Consumption

25.2.8 From Table 25.2, we forecast new properties equivalent to around 100 per year.
This estimate is consistent with recent rates of new build but is greater than the number of
new properties forecast by local authorities.
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2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

150150150150500Local Authority policy
estimates

550550550400250WRMP trend estimate

500500Annual Monitoring Report
data

Table 25.2 Sudbury Growth Estimates

25.3 Baseline supply-demand balance

25.3.1 From Table 25.3 and Table 25.4, in the last year of AMP6 we forecast that there
will be a DYAA surplus of 2.8Ml/d and a CP surplus of 3.7Ml/d. Equivalent target headroom
requirements are 0.6Ml/d and 0.7Ml/d respectively. The RZ remains in surplus under DYAA
and CP conditions to the end of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

10.4510.4510.4510.4510.4510.45Deployable Output

0.230.230.230.230.250.26Outage Allowance

10.2310.2310.2210.2210.2010.19Total Water Available
for Use

7.036.966.906.856.847.18Distribution Input

1.151.010.870.720.560.24Target Headroom

2.052.252.462.662.802.77Supply Demand
Balance

Table 25.3 Sudbury Baseline Supply-Demand Summary (DYAA)

End o f
A M P 1 0
(2039-40)

End o f
A M P 9
(2034-35)

End o f
A M P 8
(2029-30)

End o f
A M P 7
(2024-25)

End o f
A M P 6
(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

13.4013.4013.4013.4013.4013.40Deployable Output

0.280.290.290.290.320.34Outage Allowance

13.1213.1113.1113.1113.0813.06Total Water Available
for Use

8.768.708.648.618.649.19Distribution Input

1.431.271.090.900.710.31Target Headroom

2.923.153.383.593.733.57Supply Demand
Balance

Table 25.4 Sudbury Baseline Supply-Demand Summary (DYCP)
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Figure 25.3 Sudbury Probabilistic Water Balance

25.3.2 The probabilistic water balance indicates a small risk of a deficit in this RZ by the
end of the forecast period. This reflects the limited number of sources of supply that there
are in this RZ, and the potential vulnerability of these to point sources of contamination. In
the economic modelling and theWRP tables, this vulnerability has been treated as a resilience
issue and so has been excluded from the analysis. Therefore, there is no deficit forecast in
this RZ.

25.3.1 Baseline supply forecast issues

No significant adjustments have been made to the baseline supply forecast since the
2010 WRMP.
There are no climate change impacts in the baseline, nor any confirmed, likely or
unknown sustainability reduction.
Investment to maintain the potential yield of boreholes that are vulnerable to deterioration
is included in the capital maintenance programme.

25.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the Sudbury RZ are approximately 0.1Ml/d by the end of AMP6.
Climate change impacts - Impacts on demand aremarginal and equivalent to an increase
of around 2% over the whole of the forecast period.
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25.4 Scenario testing

25.4.1 Table 25.5 details the impacts of scenario modelling on the supply demand balance
for the Sudbury RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

2.052.80Preferred plan

1.732.48Least cost plan

1.832.33High population

2.052.80Worst case climate change

2.052.80Worst case sustainability reductions

-0.78-0.03Recent actuals

-1.32-0.84Worst case combination

Table 25.5 Sudbury Scenario Modelling Impacts

25.4.2 In summary this shows the following:

0.3Ml/d impact on the RZ supply demand balance by the end of the planning period
under the cost effective plan scenario
Marginal sensitivity to increasing populations equivalent to 0.2Ml/d
No further reductions resulting from worst case climate change or sustainability
reductions scenario
Impacts of 2.8Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population and cost effective plan impacts are
3.4Ml/d by 2039/40.

25.4.3 Options for maintaining the supply-demand balance include:

Transfers from the South Essex RZ, East Suffolk RZ or Fenland RZ supported by one
or more of the feasible options for these RZ’s (see Sections 12, 17 and 18). These
include multiple options for water reuse and desalination and an option in the Fenland
RZ for a treated water transfer from the Ruthamford North RZ, which would be supported
by an additional water reuse scheme or by trading
Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east, to support supply-systems in
East Anglia, and
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
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parties. In part, this could be based on connectivity which is delivered to improve the
resilience of supply-systems in East Anglia.

25.4.4 In the event that a large asset such as the Norfolk Fens reservoir is developed it
is likely that, significant reductions in leakage and levels of consumption would also likely
be required.
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26 West Suffolk

Figure 26.1 West Suffolk Resource Zone
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26.1 Key points

Key Points

Confirmation of sustainability reductions in the Cambridgeshire and West Suffolk
RZ highlighted local RZ integrity issues. This has resulted in the RZ being
disaggregated into five smaller RZ’s.
The newly formed West Suffolk RZ supports the Thetford, Haverhill, Ixworth and
Bury St Edmunds supply systems.
Our Bury St Edmunds groundwater sources have been identified for a confirmed
and a likely sustainability reduction. Three further WTWs have been identified for
likely reductions. Thesemay reduce average daily source works output by 9.8Ml/d
in the zone.
As a result of sustainability reductions this RZ enters deficit in 2024/25 reaching
a deficit of 3.15Ml/d in 2039/40 under DYAA conditions.
The preferred schemes include a river restoration and recirculation project and a
transfer into the RZ from the East Suffolk RZ.
There are no baseline climate change impacts.
A trade with CambridgeWater Company for 0.25Ml/d at average has been included
from 2015. Any further options for trading resources in this RZ are subject to a
WFD no deterioration assessment.

26.2 Resource zone description

26.2.1 The West Suffolk RZ is located in the centre of East Anglia and is the largest of
the five new RZ’s formed from the disaggregated Cambridgeshire and West Suffolk RZ.
The RZ supports demands in the Thetford, Haverhill, Ixworth and Bury St Edmunds supply
systems.

26.2.2 All supplies in the RZ are abstracted from Chalk, therefore all of the customers in
this RZ share the same level of service.

26.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 71,000. Of these 79% were billed on the basis of measured supplies. The
equivalent number of non-household customers was approximately 4,500. Most of these
were measured.

26.2.4 From Figure 26.2:

Base year measured and unmeasured PCC is marginally more and marginally less
than our regional averages (124 l/p/d and 150 l/p/d respectively), and
Overall we forecast a 15% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 26.2 West Suffolk average household consumption (litres/person/day)

26.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using marginally more water for these activities than measured
customers. This is broadly consistent with the regional pattern of consumption.

26.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

26.2.7 Table 26.1 shows non-household demand in the base year totalling 8Ml/d in the
West Suffolk RZ. These are mainly from the human health services and manufacturing
sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Human health services
and manufacturing

4Bury St Edmunds8

2Thetford

2Haverhill

<1Ixworth

Table 26.1 West Suffolk RZ Patterns of Non Household Consumption
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26.2.8 From Table 26.2, we forecast new properties equivalent to around 600 per year.
This estimate is consistent with recent rates of new build but slightly lower than the number
of new properties forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

4,0004,0004,0004,0004,000Local Authority policy
estimates

3,5003,5003,5003,0002,500WRMP trend estimate

3,0003,000Annual Monitoring Report
data

Table 26.2 West Suffolk Growth Estimates

26.3 Baseline supply-demand balance

26.3.1 From Table 26.3 and Table 26.4, in the last year of AMP6 we forecast that there
will be a DYAA surplus of 11.6Ml/d and a CP surplus of 15.4Ml/d. Equivalent target headroom
requirements are 3.1Ml/d and 4Ml/d respectively. Owing to the likely sustainability reductions
we forecast that in the last year of AMP7 (2024/25) there will be a DYAA deficit which reaches
3.2Ml/d by 2039/40. The RZ remains in surplus under CP conditions to the end of the forecast
period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

49.8549.8549.8549.8549.8549.85Deployable Output

1.451.441.441.431.551.57Outage Allowance

42.1142.1242.1242.1351.8548.28Total Water Available
for Use

38.8938.4337.9737.5437.1938.24Distribution Input

6.375.594.773.933.061.28Target Headroom

-3.15-1.91-0.620.6611.608.76Supply Demand
Balance

Table 26.3 West Suffolk Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

66.3466.3466.3466.3466.3466.34Deployable Output

1.851.851.851.852.012.05Outage Allowance

67.7367.7367.7367.7367.5764.29Total Water Available
for Use

49.7849.3248.8748.4948.2349.88Distribution Input
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

8.157.186.145.083.971.67Target Headroom

9.8511.2812.7814.2315.4412.74Supply Demand
Balance

Table 26.4 West Suffolk Baseline Supply-Demand Summary (DYCP)
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Figure 26.3 West Suffolk Probabilistic Water Balance

26.3.2 Figure 26.3 confirms that there is a greater than 90% probability that the RZ water
balance will be in deficit from the mid-part of the forecast period. The step reduction in the
mid-part of the forecast reflects the effect of the proposed sustainability reductions.

26.3.3 Leakage in the base year is equivalent to 18% of distribution input and remains
constant over the remainder of the forecast period.

26.3.1 Baseline supply forecast issues

26.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

A confirmed sustainability reduction affecting our Bury St Edmunds groundwater sources.
This is currently estimated to be equivalent to a 4.5Ml/d reduction in ADSO in 2024/25.
The sources are also identified for a likely reduction of 1Ml/d
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Three further likely sustainability reductions have been identified to address flows in
the Tuddenham Stream, River Sapiston and Bumpstead Brook, currently estimated to
be equivalent to a 4.3Ml/d reduction in ADSO in 2024/25
A WFD no-deterioration assessment may be required to support renewal of the Bury
St Edmunds abstraction licences
Operational improvements during AMP5 have resulted in the full daily licence being
achievable from Denton Lodge
There are no climate change impacts forecast for the baseline, and
An AMP6 resilience scheme will provide an additional 3.3Ml/d at average and peak to
Bury St Edmunds.

26.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

26.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction and water efficiency. Anticipated savings from these
activities in the West Suffolk RZ are approximately 1.5Ml/d by the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

26.4 Feasible options for maintaining the supply-demand balance

26.4.1 The feasible West Suffolk RZ options that were modelled in our EBSD optimiser
are given below in Table 26.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity
(Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

7011,0008.58.5WS1 – Newmarket RZ transferTransfer

18028,00015.015.0WS2a – East Suffolk RZ transfer
(15 Ml/d)

Transfer

5004.74.7WS2b – East Suffolk RZ transfer
(resilience scheme)

Transfer

36033,6006.25.0WS3 – Bury St Edmunds water
reuse

Reuse

71021,2003.62.9WS4 – Thetford water reuseReuse

103,0004.54.5WS5 – River Lark flow
augmentation

Support

14023,40015.015.0WS6 – South Essex RZ transferTransfer

Table 26.5 West Suffolk Feasible Option Details

26.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.
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26.4.1 Scheme descriptions

26.4.1.1 Seven options have been developed for West Suffolk RZ, these are:

WS1 Newmarket RZ transfer -This option provides for the transfer from Newmarket
into Bury St Edmunds via a new 22km long pipeline
WS2a East Suffolk RZ transfer (15Ml/d) - This option provides for the transfer of water
from Ipswich in the East Suffolk WRZ to Bury St Edmunds via a new pipeline 36km
long
WS2b East Suffolk RZ transfer (resilience scheme) - This option assumes that the
resilience scheme proposed for delivery in AMP6 can be utilised to supply Bury St
Edmunds from West Suffolk RZ. The resilience scheme has a total capacity of 8Ml/d
but will be operated at 3.3 Ml/d in standby mode. The standby flow has been accounted
for in the baseline supply demand forecast. The costs for Option WS2b are based on
the additional operational costs to transfer volumes above 3.3 Ml/d
WS3 Bury St Edmunds water reuse - Effluent from Bury St Edmunds Water Recycling
Centre would be treated to an extremely high (near potable) standard and recharged
to the Chalk aquifer to permit increased abstraction from existing wells. The effluent
would be treated to an extremely high (near potable) standard using additional treatment
processes and pumped 8km before re-abstraction and treatment by a new water
treatment works
WS4 Thetford water reuse - Effluent from Thetford Water Recycling Centre would be
treated to an extremely high (near potable) standard and recharged to the Chalk aquifer
to permit increased abstraction from existing wells. The effluent would be pumped 3km
before re-abstraction and treatment by a new water treatment works
WS5 River Lark flow augmentation - This option provides for augmentation of flows
in the River Lark through Bury St Edmunds by transferring river water abstracted
downstream of the Bury St Edmunds Water Recycling Centre and transferring it to the
river upstream of the town. This requires a 7km long pipeline and new pumping station,
and
WS6 South Essex RZ transfer - This option provides for the transfer of water from
Colchester in the South Essex RZ to Bury St Edmunds via a new 35km pipeline.

26.4.1.2 The transfer options (WS2a, WS2b and WS6) are supplied by RZs in deficit by
the end of the forecast therefore a new resource will be required in the donor RZs. WS1 is
supplied by Newmarket RZ which only has a marginal surplus by the end of the forecast
therefore a new resource or transfer into the donor RZ will be required. The new resource
options are described in the relevant RZ summaries. The Options Appraisal Report contains
more details about all of these options.

26.4.1.3 The following options are mutually exclusive because they both rely on the
discharge from Bury St Edmunds Water Recycling Centre:

WS3 Bury St Edmunds water reuse, and
WS5 River Lark flow augmentation.

26.4.1.4 A number of options were proposed in the draft WRMP for the Cambridgeshire
and West Suffolk RZ, which has since been split into a number of new RZs. Some options
were adapted to suit the new configuration of RZs and some have been discounted, the
reason for this is described in the table below.

309



Reason for discounting schemeScheme NameScheme Ref

Following further review of RZ integrity Cambridgeshire and
West Suffolk RZ has been split into a number of new RZs for
the revised draft WRMP. This option is no longer applicable to
the new configuration of RZs.

Thetford PZ transferCWS1

As above, this option is no longer applicable to the new
configuration of RZs.

Sudbury PZ transferCWS3

As above, this option is no longer applicable to the new
configuration of RZs.

Haverhill water reuseCWS6

As above, this option is no longer applicable to the new
configuration of RZs.

Fenland RZ transferCWS11

Table 26.6 West Suffolk Discounted Schemes

26.4.2 Environmental considerations

26.4.2.1 The environmental assessments of the feasible options have concluded the
following for the West Suffolk RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and

The climate change vulnerability assessment concludes that the transfer options (WS1,
WS2a,WS2b,WS6) are not sensitive to climate change but the donor RZs are vulnerable
to climate change. The assessment scored these options as 2 – limited sensitivity. The
reuse options (WS3, WS4) scored 1 – insensitive. For the River Lark augmentation
scheme (WS5) the assessment assumed the source is secure, so rated it as 1 -
insensitive.

26.4.2.2 The WFD no-deteriorations assessment, SEA and HRA concluded:

WS1 Newmarket RZ transfer - The SEA has not identified any significant negative
effects followingmitigationmeasures to re-route the pipeline around an ancient woodland
WS2a/2b East Suffolk RZ transfer -The SEA has not identified any significant negative
effects following mitigation measures unless the pipeline cannot be routed around an
ancient woodland
WS3 Bury St Edmunds water reuse -TheWFD assessment concludes a likely positive
effect as a result of increased flows, although some further assessment has been
recommended. The SEA recommended that the pipeline should be re-routed to avoid
SSSI, local nature reserves and ancient landfill sites
WS4 Thetford water reuse -The WFD assessment has identified a potential concern
with deteriorating water quality which would need to be investigated further. The HRA
screening concluded potential for likely significant effect on the Breckland SPA and
Breckland SAC. An Appropriate Assessment would be required if the scheme is taken
forward. The SEA also concluded that further investigation is required into feasibility
of re-routing the pipeline
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WS5 River Lark flow augmentation -TheWFD assessment concluded a likely positive
impact subject to some further investigation regarding water quality. The SEA has not
identified any significant negative impacts, and
WS6 South Essex RZ transfer -The SEA has identified a need for the pipeline to
avoid an ancient woodland area and a local nature reserve. There are no other
significant negative effects.

26.4.2.3 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

26.5 Preferred plan

26.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

WS2b – East Suffolk
RZ transfer

WS5 – River Lark
flow augmentation

Resource side

See belowDistribution side

See belowCustomer side

Table 26.7 West Suffolk Supply Demand Investment Plan

26.5.2 Lowering consumption levels is a priority to offset resource development, and
therefore leakage reduction and water efficiency programmes have been included in the
baseline. In the West Suffolk RZ we aim to complete approximately 6,000 water efficiency
audits. We also anticipate that approximately 4,500 customers will opt onto metered billing.
The baseline supply demand balance also includes leakage reduction. Other benefits to
reducing demand include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

26.5.3 To support WS2b – East Suffolk RZ transfer, the model selected the following
upstream options:

ES3 Ipswich water reuse
ES10 South Essex RZ transfer to East Suffolk RZ, and
SE4 Amendment to Ardleigh agreement.

26.6 Scenario testing

26.6.1 Table 26.8 details the impacts of scenario modelling on the supply demand balance
for the West Suffolk RZ.
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Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-3.1511.6Preferred plan

-7.353.01Least cost plan

-6.612.26High population

-5.404.85Worst case climate change

-5.404.85Worst case sustainability reductions

-13.97-3.71Recent actuals

-17.17-8.26Worst case combination

Table 26.8 West Suffolk Scenario Modelling Impacts

26.6.2 In summary this shows the following:

4.2Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least cost plan scenario
Sensitivity to increasing populations equivalent to 3.5Ml/d
No further reductions resulting fromworst case climate change or sustainability reduction
scenarios
Impacts of 10.8M/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population and cost effective plan impacts are
14Ml/d by 2039/40.

26.6.3 Table 26.9 shows the options selected for each scenario.
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26.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, metering and water efficiency has been included in the baseline supply
demand forecast.

26.6.5 Under most scenarios the feasible options provide adequate resource to meet
demand however under the worst case combination scenario the feasible options are not
adequate to fully satisfy the demand. Options for maintaining the supply-demand balance
in the worst case combination scenario could include:

Development of a new winter storage reservoir in the Norfolk Fens. This would store
water abstracted from the River Ouse during the winter for year-round treatment and
distribution. Since the resources of the Ouse are already used to support the Ely Ouse
Essex Transfer, careful consideration of the available yield would be required. If support
is necessary, it is possible that a raw water transfer from the River Trent could be
developed. This would link the Trent, Nene and Ouse, enabling resources to be
transferred from the Trent basin to the south and east, to support supply-systems in
East Anglia, and
Associated with the above, the development of trading based infrastructure, either
between water companies in East Anglia or between water companies and other third
parties. In part, this could be based on connectivity which is delivered to improve the
resilience of supply-systems in East Anglia.
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27 Ruthamford North

Figure 27.1 Ruthamford North Resource Zone
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27.1 Key points

Key Points

No baseline deficits are forecast in the Ruthamford North RZ.
No significant sustainability reduction sensitivities have been identified.
Deployable output shows some sensitivity to change in levels of service. An
increase in the frequency of temporary use bans could increase average daily
source-works output by 1.6Ml/d. A no restriction level of service would reduce
average daily source-works output by 1.3Ml/d.
The mean impact of climate change is estimated to be equivalent to a 0.9Ml/d
reduction in average daily source-work output. In the worst case, climate change
may reduce average daily source-works output by 33Ml/d. This would principally
affect abstraction from the River Nene and River Welland.
There are no confirmed or likely sustainability reduction requirements.

27.2 Resource zone description

27.2.1 The Ruthamford North RZ is located in the west of our region and is based on the
supply systems for March, Peterborough, Corby, Kettering, Wellingborough, Northampton
and Daventry.

27.2.2 Supplies in the RZ are derived from the RiversWelland and Nene. Water abstracted
from these is pumped into storage at Rutland Water and is then treated for distribution.
Levels of connectivity in the RZ are high. This allows for the effective sharing of resources
and for the integrity of the RZ maintained. Treated and raw water supplies are exported
from this RZ to the East Lincolnshire and Central Lincolnshire RZs respectively. Significant
volumes of treated water are also exported from this RZ to Severn Trent Water.

27.2.3 In 2011/12, the total number of household customers in the RZ was estimated to
be approximately 370,000. Of these 76% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 19,000. Most of
these were measured.

27.2.4 From Figure 27.2:

Base year measured and unmeasured PCC are marginally more than our regional
averages respectively (124 l/p/d and 150 l/p/d), and
Overall we forecast a 19% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.

317



Figure 27.2 Ruthamford North average household consumption
(litres/person/day)

27.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

27.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

27.2.7 Table 27.1 shows measured non-household demands in the base year totalling
49Ml/d in the Ruthamford North RZ. These are mainly from themanufacturing and wholesale
sectors.

Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Manufacturing
and Wholesale

14Northampton49

12Peterborough

8Corby

4Kettering

2Wellingborough
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Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

2Daventry

2Rushden

2Ravensthorpe

1Woburn

<1Oundle

<1March

Table 27.1 Ruthamford North RZ Patterns of Measured Non Household Consumption

27.2.8 From Table 27.2, we forecast new properties equivalent to around 5,000 per year.
This estimate is similar to both recent rates of new build and the number of new properties
forecast by local authorities.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

25,00025,00025,00030,50030,500Local Authority policy
estimates

25,00025,00025,00025,00022,500WRMP trend estimate

23,00023,000Annual Monitoring Report
data

Table 27.2 Ruthamford North Growth Estimates

27.3 Baseline supply-demand balance

27.3.1 From Table 27.3 and Table 27.4, in the last year of AMP6 (2019/2), we forecast
that there will be a DYAA surplus of 60Ml/d and a CP surplus of 129Ml/d in the RZ. Equivalent
target headroom requirements are 13Ml/d and 16Ml/d respectively. The RZ is forecast to
be in surplus throughout the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

334.99334.99334.99334.99334.99334.99Deployable Output

7.927.917.907.877.838.07Outage Allowance

275.68274.42272.89271.49268.82270.04Total Water Available
for Use

222.24218.20214.23209.93206.13218.72Distribution Input

31.3327.1523.3817.7412.987.27Target Headroom

14.1422.4430.2640.4459.7549.45Supply demand
balance

Table 27.3 Ruthamford North Baseline Supply-Demand Summary (DYAA)
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

424.62424.62424.62424.62424.62424.62Deployable Output

9.559.569.579.579.559.86Outage Allowance

267.71267.79267.87268.11278.86269.43Total Water Available
for Use

268.05263.76259.63255.15251.43267.39Distribution Input

37.7932.8228.3421.5615.838.89Target Headroom

95.87104.66112.81122.56129.17111.56Supply demand
balance

Table 27.4 Ruthamford North baseline supply-demand summary (DYCP)

27.3.2 Leakage in the base year is equivalent to 20% of distribution input and reduces
over the remainder of the forecast period.
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Figure 27.3 Ruthamford North Probabilistic Water Balance

27.3.3 Figure 27.3 confirms that there is a greater than 95% probability that the RZ water
balance will be in surplus over in the 25 year forecast period.

27.3.1 Baseline supply forecast issues

27.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:
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An increase in ADSO of 22Ml/d arising from commissioning of the new Morcott WTW
and confirmation of the associated licensing requirements
As part of the deployable output assessment Pitsford ADSO has been decreased by
6Ml/d inline with the revised assessment methodology
There is a baseline climate change impact forecast on the available supplies of 0.9Ml/d
in 2039/40, and
WFD no-deterioration assessments may be required for the Birchmoor groundwater
source and the Hollowell reservoir, subject to further discussion with the Environment
Agency. If required, these will be delivered via the AMP6 NEP water resource
programme.

27.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Ruthamford North RZ are approximately 7Ml/d by
the end of AMP6.
Climate change impacts - Impacts on demand aremarginal and equivalent to an increase
of around 2% over the whole of the forecast period.

27.3.2.1 Within the Ruthamford North RZ, a significant amount of growth is expected in
the Daventry area. The impact of this on the supply-demand balance in the Ruthamford
North RZ has been assessed and this shows that the related supply-demand risks are low.
Where investment to support individual developments is needed, this will be progressed
through the normal process of requisitioning a connection to our supply-system.

27.3.2.2 The need for additional local reinforcements in the Daventry area will be reviewed
in AMP6 and if required, more supporting infrastructuremay be delivered fromAMP7 onwards.

27.4 Feasible options for maintaining the supply-demand balance

27.4.1 Despite there being surpluses in the Ruthamford North RZ, deficits in adjacent RZs
mean that it is necessary to consider developing additional resources to support future
transfers or exports. These are summarised in Table 27.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity
(Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

4,400103,5003420RHFA2 Peterborough water
reuse

Reuse

400107,8002016RHFA3 Rutland Dam raisingDam Raising

43058,90013.811RHFA5 Pitsford Dam raisingDam Raising

1,47073,10017.713RHFA6 Canal transferCanal Transfer

160088RHFA15Reduce Ruthamford
North RZ raw water export

Transfer

Table 27.5 Ruthamford North Feasible Option Details
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27.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

27.4.1 Scheme descriptions

27.4.1.1 The following feasible options have been developed:

RHFA2 Peterborough water reuse - Effluent from PeterboroughWater Recycling Centre
would be treated to an extremely high (near potable) standard and transferred via a
22km pipeline. It would be re-abstracted and treated by a new treatment works.
Following a detailed appraisal for possible delivery during the 2010-12 drought, this
scheme has been sized to account for downstream river needs and so is smaller than
previously considered
RHFA3Rutland dam raising - The yield from our lower Nene reservoir could be increased
by raising the height of the dam. The capacity of the associated water treatment works
would also be increased
RHFA5 Pitsford dam raising -This option provides for increasing the yield from our
upper Nene reservoir by increasing capacity by raising the dam. The capacity of the
associated water treatment works would also be increased
RHFA6 Canal transfer -This option provides for transfer of treated effluent from
Birmingham to the River Nene via the canal system to allow continued abstraction from
the River Nene during low flow periods. A number of pumping stations would be required
to overcome level differences on the canal system, as well as water treatment works
extension, and
RHFA15 Reduce Ruthamford North RZ raw water export - The existing raw water
transfer to the Central Lincolnshire RZ could be reduced and utilised within Ruthamford
North RZ. The reduction in resource in the Central Lincolnshire RZ would be off set by
the output from the new Lincoln water treatment works.

27.4.1.2 The following options are mutually exclusive because they are part of the same
group licence and it may not be possible to implement all three schemes if selected by the
model:

RHFA3 Rutland dam raising
RHFA5 Pitsford dam raising, and
RHFA7 Grafham dam raising.

27.4.2 Environmental considerations

27.4.2.1 The environmental assessments of the feasible options have concluded the
following for the RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and
The climate change vulnerability assessment concludes that the canal transfer (RHFA6)
and water reuse (RHFA2) options are not sensitive to climate change. The assessment
scored both options as 1 – insensitive. The reservoir options (RHFA3, RHFA5) are
scored 3 – sensitive in relation to water abstraction, available flow and environmental
flow requirements. The reduction in raw water export (RHFA15) is rated 2 -limited
sensitivity but the donor RZ is vulnerable to climate change.
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27.4.2.2 The WFD no-deteriorations assessment, SEA and HRA concluded:

RHFA2 Peterborough water reuse -The preliminary environmental investigations have
not flagged up any significant issues with flow or quality to the River Nene or the Counter
Drain associated with this reuse scheme. The HRA screening identified the potential
need for an Appropriate Assessment and requirement to re-route the pipeline
RHFA3 Rutland dam raising -Further WFD investigation will be required to demonstrate
that an increase to abstraction will not affect water quality in the River Nene and River
Welland. Further investigation will be required to demonstrate that the increase in water
levels at Rutland Water will not affect the biological elements or water quality in the
waterbody. The HRA screening has identified the need for an Appropriate Assessment
if taken forward due to potential likely significant effect on Rutland Water SPA. The
SEA has also identified the need to investigate potential impacts on the Scheduled
Monument on site
RHFA5 Pitsford dam raising -Further WFD investigation will be required to demonstrate
that an increase to abstraction will not affect water quality in the River Nene. Further
investigation will be required to demonstrate that the increase in water levels at Pitsford
reservoir will not affect the biological elements or water quality in the waterbody. The
SEA has not highlighted any other concerns
RHFA6 Canal transfer -The HRA screening and SEA has identified the need to re-route
the pipeline to avoid SSSIs and local nature reserves. No other significant negative
effects have been identified. AWFD assessment would need to be completed to review
any potential impacts at source, and
RHFA15 Reduce Ruthamford North RZ raw water export -No environmental concerns
identified with this option.

27.4.2.3 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

27.5 Preferred plan

27.5.1 Details of the investment planned to maintain the supply-demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

RHFA15 Reduce RHF
North RZ raw water export

Resource side

See belowDistribution side

See belowCustomer side

Table 27.6 Ruthamford North Supply Demand Investment Plan

27.5.2 Lowering consumption levels is a priority to offset resource development, therefore
leakage reduction, enhanced metering and water efficiency programmes have been included
in the baseline. In the Ruthamford North RZ we aim to complete approximately 35,500 water
efficiency audits. Our enhanced metering programme will fit over 1,500 meters and as a
result of this, the enhanced metering programme in AMP5, and background opting rates,
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we anticipate that approximately 29,000 customers will opt onto metered billing. The baseline
supply demand balance also includes leakage reduction. Other benefits to reducing demand
include:

Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

27.5.3 Modelling has confirmed that additional resources will need to be developed towards
the end of the planning period. The results of the EBSD indicates additional resources could
be achieved through the reduction of the raw water transfer that currently goes north to
Grantham to support demands in the Central Lincolnshire RZ.

27.5.4 Themodel has selected transfers out of Ruthamford North RZ to support Ruthamford
South RZ and Fenland RZ. The downstream options selected are:

RHFA1 – Ruthamford North RZ transfer 1 (24Ml/d) transfer to Ruthamford South RZ,
and
F4 – Ruthamford North RZ transfer (12Ml/d) transfer to Fenland RZ.

27.6 Scenario testing

27.6.1 Table 27.7 details the impacts of scenario modelling on the supply demand balance
for the Ruthamford North RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

14.1443.45Preferred plan

-3.7226.25Least cost plan

3.4730.36High population

-18.3830.78Worst case climate change

14.1443.46Worst case sustainability reductions

-91.23-61.91Recent actuals

-153.01-106.19Worst case combination

Table 27.7 Ruthamford North Scenario Modelling Impacts

27.6.2 In summary this shows the following:

17.9Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least-cost plan scenario
Sensitivities to increasing populations equivalent to 10.7Ml/d
Significant sensitivities to worst case climate change impacts equivalent to 32.5Ml/d by
the end of 2039/40
No further reductions resulting from worst case scenario reductions scenario
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Impacts of 20.9M/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are
150Ml/d by the end of AMP6, reaching 167Ml/d by 2039/40.

27.6.3 Table 27.8 below shows the options selected for each scenario.
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27.6.4 Although not selected in the EBSD modelling for the least cost plan in AMP6,
leakage reduction, enhanced metering and water efficiency has been included in the baseline
supply demand forecast.

27.6.5 The model did not select any options in Ruthamford North RZ for the Plan B
scenario. In this scenario the model has selected local options for the RZs which Ruthamford
North RZ supports in the least cost and preferred plan.

27.6.6 The three dam raising options (Rutland, Grafham and Pitsford) have been considered
as mutually exclusive in the preferred plan and least cost plan because they are all within
the same group licence. However for the scenarios this constraint has been lifted and the
model has been allowed to select all options. If a change to the group licence was not feasible
this would have the effect of increasing the residual deficit in Ruthamford North RZ up to
16Ml/d in the worst case climate change, 60.5Ml/d in recent actuals scenarios and 164Ml/d
for the worst case combination scenario.

27.6.7 Deficits of this magnitude would require further options for maintaining the
supply-demand balance. These could include:

Investment to support the additional storage capacity created by dam raising by a
transfer of resources from the Trent basin
Development of the South Lincolnshire Reservoir. This would store water abstracted
from the River Withamwith support from the RiverTrent during the winter for year-round
treatment and distribution. Originally envisaged as a scheme to support growth in
demand in areas to the south and east of our supply system, this could equally be used
to support areas in the Ruthamford system affected by sustainability reductions and
climate change, and
Associated with the above, the development of trading based infrastructure, either
between water companies or between water companies and other third parties. In part,
this could be based on connectivity which is delivered to improve the resilience of
supply-systems.
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28 Ruthamford South

Figure 28.1 Ruthamford South Resource Zone
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28.1 Key points

Key Points

The Ruthamford South RZ enters deficits under dry year annual average conditions
in 2026/27, reaching 28.5Ml/d in 2039/40. The equivalent critical period deficit is
4.2Ml/d. These result from historic levels of growth and an adjustment to the yield
available from Grafham Reservoir. Further significant reductions in the yield
available from Grafham Reservoir are also being considered.
Baseline climate change sensitivities have been identified of 6.8Ml/d by 2039/40.
In the worst case, climate change may reduce average daily source-works output
by 54Ml/d. This would affect abstraction from the River Ouse.
Deployable output is sensitive to assumptions about levels of service. An increase
in the frequency of temporary use bans could increase average daily source-works
output by 20Ml/d. An equivalent reduction would reduce this by 3.4Ml/d. A no
restriction level of service would reduce average daily source-works output by
15.7Ml/d. There is limited sensitivity to temporary use bans.
Deployable outputs in this RZ are subject to potential further reduction as a result
of improvements in flow monitoring.
There is one likely sustainability reduction requirement which will reduce the ADSO
by 2.4Ml/d.
The plan for maintaining the supply-demand balance combines a transfer from the
Ruthamford North RZ, the recommissioning of the Foxcote reservoir with additional
leakage control and water efficiency.

28.2 Resource zone description

28.2.1 The Ruthamford South RZ is located in the south west of our region and is based
on the supply systems for Milton Keynes, Leighton Buzzard, Bedford, Biggleswade, St Neots
and Huntingdon.

28.2.2 Customers in the RZ are supplied from a combination of sources including surface
water from the River Ouse and groundwater from the Lower Greensand. Water from the
Ouse is used both directly and pumped into storage. Connectivity within the RZ allows for
resources to be shared and for the integrity of the RZ to be maintained. Treated water is
exported from this RZ to Affinity Water under the terms of the Great OuseWater Act (GOWA).

28.2.3 In 2012/13, the total number of household customers in the RZ was estimated to
be approximately 340,000. Of these 76% were billed on the basis of measured supplies.
The equivalent number of non-household customers was approximately 18,000. Most of
these were measured.

28.2.4 From Figure 28.2:

Base year measured and unmeasured PCC are approximately equivalent and more
than our regional averages (124 l/p/d and 150 l/p/d) respectively, and
Overall we forecast a 20% reduction in average PCC. This is driven by optant metering,
including baseline water efficiency activities.
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Figure 28.2 Ruthamford South average household consumption
(litres/person/day)

28.2.5 The majority of household use is for personal washing and toilet flushing, with
unmeasured customers using more water for these activities than measured customers.
This is consistent with the regional pattern of consumption.

28.2.6 Analysis suggests that the projected reduction in measured household consumption
is from a change in WC use. For unmeasured customers significant reductions are projected
from a change in personal washing and WC use.

28.2.7 Table 28.1 shows measured non-household demands in the base year totalling
36Ml/d in the Ruthamford South RZ. These are mainly from the public administrative,
manufacturing, wholesale and agricultural sectors.

Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

Public admin,
manufacturing,
wholesale and
agriculture

10Milton Keynes

36
6Huntingdon

5Bedford

4Buckingham
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Main RZ sector
types

Average PZ Demand
(Ml/d)

Planning ZonesAverage RZ
Demand (Ml/d)

3Biggleswade

2Leighton Linslade

2Mursley

1Meppershall

1Clapham

<1Newport Pagnell

Table 28.1 Ruthamford South RZ Patterns of Measured Non Household Consumption

28.2.8 From Table 28.2, we forecast new properties equivalent to around 4,000 per year.
This estimate is similar to the number of new properties forecast by local authorities but less
than recent rates of new build. These approximate 6,000 new properties per year.

2035-402030-352025-302020-252015-202006-112001-06Household Growth
Estimates

20,00020,00020,00020,00025,000Local Authority policy
estimates

21,00021,00020,00020,00018,500WRMP trend estimate

31,00030,000Annual Monitoring Report
data

Table 28.2 Ruthamford South Growth Estimates

28.3 Baseline supply-demand balance

28.3.1 From Table 28.3 and Table 28.4, in the last year of AMP7 (2024/25) we forecast
that there will be a DYAA surplus of 7.4Ml/d and a CP surplus of 24.1Ml/d in the RZ.
Equivalent target headroom requirements are 17.8Ml/d and 21.1Ml/d respectively. The RZ
enters deficits at DYAA in 2026/27, reaching 18Ml/d in 2039/40. The equivalent CP deficit
is 4.2Ml/d.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

276.85276.85276.85276.85276.85276.85Deployable Output

6.576.576.566.596.666.91Outage Allowance

193.33193.94194.38195.96189.36199.51Total Water Available
for Use

180.36177.07173.81170.73168.25178.05Distribution Input

31.0127.5924.1217.8011.985.95Target Headroom
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

-18.04-10.82-3.557.439.1215.51Supply Demand
Balance

Table 28.3 Ruthamford South Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base Year
(2012-13)

Water Balance
Components (Ml/d)

390.36390.36390.36390.36390.36390.36Deployable Output

7.987.998.018.068.188.55Outage Allowance

252.43252.88253.32254.78257.51253.96Total Water Available
for Use

218.97215.44212.00208.89206.74220.51Distribution Input

37.6533.5629.4221.7714.727.37Target Headroom

-4.193.8811.8924.1136.0626.08Supply Demand
Balance

Table 28.4 Ruthamford South Baseline Supply-Demand Summary (DYCP)

28.3.2 Leakage in the base year is equivalent to 15% of distribution input and remains
constant over the remainder of the forecast period.

28.3.3 The deficit in the Ruthamford South RZ arises from historic levels of growth, recent
reductions in ADSO and exposure of the effect of these through work to assess the integrity
of the former Ruthamford RZ. This showed that areas in the south of the former RZ could
not effectively share resources with areas in the north; this includes additional capacity
resulting from the AMP4 resource development scheme at Rutland Water. Subsequent
separation of the two areas to reflect the lack of integrity revealed a large surplus in the north
and a deficit in the south. This is forecast to grow significantly over the period to 2039-40.
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Figure 28.3 Ruthamford South Probabilistic Water Balance

28.3.4 While Figure 28.3 shows that there is a greater than 95% probability that the RZ
water balance will be in surplus over in the 25 year forecast period, this excludes effects
arising from the export to the Affinity Water. Once this is taken into account, the probabilistic
water balance is shows a greater than 90% probability of deficits against target headroom
from the start of the forecast period.

28.3.1 Baseline supply forecast issues

28.3.1.1 Significant adjustments to the baseline supply forecast since the 2010 WRMP
include:

A 32Ml/d reduction in ADSO from a reservoir yield update that accounts for the effect
of the recent drought
A 5.3Ml/d increase in ADSO and a 1.7Ml/d increase in MAXSO at surface water source
arising from delivery of a capital maintenance scheme and an improved ability at the
works to deal with the highly turbid quality of the water which is often found in the River
Ouse
A 1Ml/d increase in ADSO and a 6Ml/d increase in MAXSO for a groundwater source
that we expect to be delivered in the current AMP
The current reduction of deployable outputs at Grafham follows a yield assessment in
2012 which saw a reduction from 262Ml/d to 242Ml/d. However the deployable output
of the reservoir source is at risk of a further large reduction from on-going work to update
the flow series used in the yield modelling. The current estimates are based on flows
derived from three separate measurements. These are due to be replaced by a direct
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flow measurement at the reservoir intake. The improved accuracy which results may
affect estimates of the reservoir yield and result in a further loss of ADSO. This could
result in a total reduction in yield of 50Ml/d from 262Ml/d to 212Ml/d
A WFD no-deterioration assessment may be required for the Battlesden groundwater
source, subject to ongoing work with the Environment Agency, and
There is a baseline climate change impact forecast on the available supplies of 6.6Ml/d
in 2039/40.

28.3.1.2 Investment to maintain the potential yield of boreholes that are vulnerable to
deterioration is included in the capital maintenance programme.

28.3.2 Baseline demand forecast issues

We are planning an extensive programme of demand management during AMP6
including leakage reduction, enhanced metering and water efficiency. Anticipated
savings from these activities in the Ruthamford South RZ are approximately 10Ml/d by
the end of AMP6.
Climate change impacts on demand are marginal and equivalent to an increase of
around 2% over the whole of the forecast period.

28.3.2.1 Within the Ruthamford South RZ, growth is expected in the Buckingham area.
The impact of this on the supply-demand balance in the Ruthamford South RZ has been
assessed and this shows that the related supply-demand risks are low. Where investment
to support individual developments is needed, this will be progressed through the normal
process of requisitioning a connection to our supply-system.

28.4 Feasible options for maintaining the supply-demand balance

28.4.1 The feasible Ruthamford South RZ options that weremodelled in our EBSD optimiser
are given below in Table 28.5.

Opex

(£k/yr)

Capex

(£k)

MAXSO
maximum
capacity
(Ml/d)

ADSO
maximum
capacity
(Ml/d)

SchemeScheme type

32030,4002424RHFA1 RHF North transfer 1
(24Ml/d)

Transfer

68092,9005040RHFA7 Grafham dam raisingDam Raising

930274,5003326RHFA8 New Ruthamford South
RZ reservoir

Reservoir

52019,80012.59RHFA11 Recommission
Ruthamford South RZ reservoir

Reservoir

64075,3003939RHFA13 Ruthamford North RZ
transfer 2 (39Ml/d)

Transfer

67041,0005.45.4
RHFA14 Huntingdon water reuseReuse

Table 28.5 Ruthamford South Feasible Option Details
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28.4.2 In the table above, estimates for resource-side options exclude social, environmental
and carbon costs. In the EBSDmodelling social, environmental and carbon costs have been
included.

28.4.1 Scheme descriptions

28.4.1.1 The following feasible options have been developed:

RHFA1 Ruthamford North RZ transfer 1 (24Ml/d) - This option provides for transfer of
water from the Ruthamford North RZ to Ruthamford South via 21km long new pipeline
RHFA7 Grafham dam raising -This option provides for an increase in the capacity of
the existing reservoir by raising the dam and an increase in the capacity of the treatment
works
RHFA8 New Ruthamford South RZ Reservoir -This option provides for a new reservoir
supplied from the existing river abstraction point for Graham reservoir. New water
treatment works capacity would be required along with the associated infrastructure to
transfer water between the new assets
RHFA11 Recommission Ruthamford South RZ Reservoir -Recommissioning of the
existing Foxcote reservoir and water treatment works to the south of Ruthamford South
RZ
RHFA13 Ruthamford North RZ transfer 2 (39Ml/d) -This option is similar to option
RHFA1 but provides a larger capacity transfer and requires an additional 21km of
pipeline to boost supplies to Milton Keynes, and
RHFA14 Huntingdon water reuse -Effluent from Huntingdon Water Recycling Centre
would be treated to an extremely high (near potable) standard and transferred via a
12km pipeline. It would be re-abstracted and treated by a new treatment works.

28.4.1.2 Both transfer options (RHFA1 and RHFA13) are supplied by Ruthamford North
RZ which is in surplus. However the capacity of the transfers out of Ruthamford North RZ
(to either Ruthamford South RZ or Fenland RZ) will require a new resource/s to be developed
in Ruthamford North RZ. The new resource options are described in the Ruthamford North
RZ summary. The Options Appraisal Report contains more details about all of these options.

28.4.1.3 The following options are mutually exclusive because only one of the transfer
options would be constructed if selected by the model:

RHFA1 Ruthamford North RZ transfer 1 (24Ml/d), and
RHFA13 Ruthamford North RZ transfer 2 (39Ml/d).

28.4.1.4 The options below which utilise the existing abstraction at Grafham reservoir are
mutually exclusive:

RHFA7 Grafham dam raising, and
RHFA8 New Ruthamford South RZ Reservoir.

28.4.1.5 The following options are mutually exclusive because they are part of the same
group licence and it may not be possible to implement all three schemes if selected by the
model:

RHFA3 Rutland dam raising
RHFA5 Pitsford dam raising, and
RHFA7 Grafham dam raising.
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28.4.1.6 A number of options proposed in the draft WRMP have been discounted; the
reason for this is described in the table below.

Reason for discounting schemeScheme NameScheme Ref

The original option set for Ruthamford was developed using
an early version of the supply demand balance which showed
a peak deficit greater than the average deficit. Therefore a set

RHF North Transfer 3RHFP1

of peak specific options were developed (denoted RHFP1, P2
etc). However the final supply demand balance used for the
draft WRMP and the revised draft WRMP shows a smaller peak
deficit than at average. Therefore the option set developed for
average are adequate to satisfy the peak deficits and the peak

See above.RHF North Transfer 4RHFP2

See above.RHF North Transfer 5RHFP3

See above.Clapham WTWRHFP4

See above.Ruthamford North RZ
transfer

RHFP5

Table 28.6 Ruthamford South Discounted Schemes

28.4.2 Environmental considerations

28.4.2.1 The environmental assessments of the feasible options have concluded the
following for the Ruthamford South RZ options:

No specific issues were identified as part of the BAG assessment other than those
common to all options, and

The climate change vulnerability assessment concludes that both transfer options
(RHFA1, RHFA13) are not sensitive to climate change but the donor RZs are vulnerable
to climate change. The assessment scored both options as 2 – limited sensitivity. The
reservoir options (RHFA7, RHFA8, RHFA11) are scored 3 – sensitive in relation to
water abstraction, available flow and environmental flow requirements. The reuse
scheme (RHFA14) is rated 1 or 2 (insensitive or limited sensitivity).

28.4.2.2 The WFD no-deteriorations assessment, SEA and HRA concluded:

RHFA1 Ruthamford North RZ transfer 1 (24Ml/d) -The HRA screening concluded no
adverse effect on site integrity for the Upper Nene Valley Gravel Pits SPA with
appropriate mitigation. The SEA concluded no significant negative effects apart from
potential climate change impacts due to increase CO2 output. The existing wildlife
lagoons were created as mitigation to enable the abstraction licence at Rutland Water
to be maximised
RHFA7 Grafham dam raising -FurtherWFD investigation will be required to demonstrate
that an increase to abstraction will not affect water quality in the River Great Ouse.
Further investigation will be required to demonstrate that the increase in water levels
at Grafham Water will not affect the biological elements or water quality in the
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waterbody. Significant negative effects associated with CO2 output have been identified,
but the SEA has not highlighted any other concerns
RHFA8 New Ruthamford South RZ reservoir - The SEA and HRA screening has
highlighted the need to re-route the pipeline to avoid a SSSI but no other significant
issues. The WFD screening identified a low risk of deterioration which would need to
be investigated further if the scheme were taken forward
RHFA11 Recommission Ruthamford South RZ reservoir -A detailed WFD no
deterioration assessment has been completed for this option to recommission the
Foxcote reservoir. No specific issues were identified for the River Ouse, but there are
water quality risks for the reservoir which will require mitigation measures. No other
significant negative effects predicted in the SEA
RHFA13 Ruthamford North RZ transfer 2 (39Ml/d) -In addition to the issues highlighted
with RHFA1, the SEA has identified a requirement to re-route the pipeline to avoid a
scheduled monument, and
RHFA14 Huntingdon water reuse -The HRA screening and SEA has concluded that,
if taken forward, this option would require an Appropriate Assessment due to a likely
significant effect at Portholme SAC. The pipeline would need to be re-routed to avoid
a SSSI. It is assumed that relevant discharge consents and treatment would have a
benefit in term so of water quality. No WFD deterioration issue shave been identified.

28.4.2.3 Details of the BAG, WFD no-deterioration, SEA and HRA assessments can be
found in the Minimising the Environmental Impact of Abstractions section.

28.5 Preferred plan

28.5.1 Details of the investment planned to maintain the supply demand balance are given
in the table below. The preferred plan is based on the results of the EBSD modelling,
amended to take account of the wider customer and environmental objectives.

AMP10AMP9AMP8AMP7AMP6Scheme Type

RHFA11 Recommission
Ruthamford South RZ
Reservoir

RHFA1 – Ruthamford
North RZ transfer
(24Ml/d)

Resource side

See belowDistribution side

See belowCustomer side

Table 28.7 Ruthamford South Supply Demand Investment Plan

28.5.2 Lowering consumption levels is a priority to offset resource development, therefore
leakage reduction, enhanced metering and water efficiency programmes have been included
in the baseline. In the Ruthamford South RZ we aim to complete approximately 30,000
water efficiency audits. Our enhanced metering programme will fit over 20,000 meters and
as a result of this and background opting rates, we anticipate that approximately 30,000
customers will opt onto metered billing. The baseline supply demand balance also includes
leakage reduction. Other benefits to reducing demand include:
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Mitigating drought risk: Reducing levels of consumption and increasing awareness of
the link between domestic consumption and the environment will help us to mitigate
the risk of a drought related impact on the environment, and
An opportunity for customers to reduce bills by switching from unmeasured to measured
supplies. Combining metering with water efficiency reinforces the water saving message
and allows them to save even more money.

28.5.3 To support RHFA1 – Ruthamdford North RZ transfer themodel selected the following
upstream options in Ruthamford North RZ:

RHFA15 Reduce Ruthamford North RZ raw water export.

28.5.4 In respect of the preferred plan, the following issues are noted:

The preferred plan is sensitive to the transfer requirements for adjacent RZs, including
those in adjacent water company areas. Any change in the supply-demand balance
in these areas, for example as a result of clarification about sustainability reductions,
is likely to lead to the development of an alternative plan.

28.6 Scenario testing

28.6.1 Table 28.8 details the impacts of scenario modelling on the supply demand balance
for the Ruthamford South RZ.

Scenario 2039-40Scenario 2019-20Scenario

AMP10 SD balance (Ml/d)AMP6 SD balance (Ml/d)

-18.049.12Preferred plan

-28.71-1.38Least cost plan

-26.93-1.67High population

-72.71-12.41Worst case climate change

-18.04-30.42Worst case sustainability reductions

-70.00-42.84Recent actuals

-144.65-86.26Worst case combination

Table 28.8 Ruthamford South Scenario Modelling Impacts

28.6.2 In summary this shows the following:

10.7Ml/d impact on the RZ supply demand balance by the end of the planning period
under the least-cost plan scenario
Sensitivity to increasing populations equivalent to 8.9Ml/d
Significant sensitivity to worst case climate change impacts equivalent to 54.7Ml/d by
the end of 2039/40
No further reductions resulting from worst case scenario reductions scenario
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Impacts of 52Ml/d from restricting deployable outputs to recent actuals by the end of
the planning period, and
Worst case combination scenario which includes all impacts associated with climate
change, sustainability reductions, high population, cost effective plan impacts are
95.4Ml/d by the end of AMP6, reaching 126.6Ml/d by 2039/40.

28.6.3 This RZ has also been found to be sensitive to different levels of service scenarios
that are equivalent to the following:

Increase or decrease in the frequency of temporary use bans: limited sensitivity, and
Increase in the frequency of temporary use bans from 1 in 40 to 1 in 20: a 20.7Ml/d
increase in ADSO.

28.6.4 Table 28.9 shows the options selected for each scenario.
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28.6.5 The reservoir options (RHA7, RHFA8) have been considered as mutually exclusive
in the preferred plan and least cost plan as they utilise the existing licence. For the scenario
testing this constraint has been lifted and the model has been allowed to select both options.
In the scenarios where both options are selected a new licence would be required for the
new reservoir. If this was not feasible this would have the effect of increasing the residual
deficit to 26Ml/d in the recent actual scenario and to 56Ml/d in the worst case combination
scenario. In both these scenarios there are no available resources to transfer into Ruthamford
South RZ from Ruthamford North RZ.

28.6.6 Another constraint is that the three dam raising options (Rutland, Grafham and
Pitsford) are all within the same group licence so selection of all three options within the
preferred plan and least cost plan has been prevented within the model. However for the
scenarios this constraint has been lifted and the model has been allowed to select all options.
If a change to the group licence was not feasible this would have the effect of increasing
the residual deficit in Ruthamford South RZ up to 40Ml/d in the worst case climate change
and recent actual scenarios and 70Ml/d for the worst case combination scenario.

28.6.7 Deficits of this magnitude would require further options for maintaining the
supply-demand balance. These could include:

Investment to support the additional storage capacity created by dam raising or new
reservoirs by a transfer of resources from the Trent basin, and
Development of the South Lincolnshire Reservoir. This would store water abstracted
from the Trent during the winter for year-round treatment and distribution. Originally
envisaged as a scheme to support growth in demand in areas to the south and east of
our supply system, this could equally be used to support areas in the Ruthamford system
affected by sustainability reductions and climate change.
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Figure 29.1 Hartlepool Resource Zone
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29.1 Key points

Key Points

No deficits are forecast in the Hartlepool RZ.
Over the forecast period, no significant climate change, sustainability reduction or
levels of service sensitivities have been identified.
No significant baseline climate change or levels of service sensitivities have been
identified.
Deployable output in the RZ has been reduced to take account of the effect of poor
quality groundwater.

29.2 Resource zone description

29.2.1 The Hartlepool RZ comprises the entire area supplied by Hartlepool Water, in the
North East of England, and is geographically separate from the other RZ’s in the Anglian
region. The water resources are entirely groundwater abstracted from the Magnesian
Limestone aquifer. All of the groundwater sources pump to a strategic water storage reservoir
where they can be blended to maintain consistent and compliant water quality. This is a
well-integrated system.

29.2.2 The two small surface water reservoirs at Crookfoot and Hurworth Burn previously
used to provide non-potable industrial supplies. The reservoirs are now unused and have
been sold.

29.2.3 In 2012/13, the total number of household customers in the RZ was approximately
40,000. Of these 30%were billed on the basis of measured supplies. The equivalent number
of non-household customers was approximately 2,000, of which 75% were measured.

29.2.4 Micro-component demand analysis has not been specifically completed for the
Hartlepool RZ. The regional average household consumption models confirm that it is likely
that most of the water used by our household customers is for WC use and personal use.
A profile of water use is presented on Figure 29.2.
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Figure 29.2 Regional average household water consumption (litres/person/day)

Table 29.1 shows measured industrial demand in the base year totalling 8Ml/d in the
Hartlepool RZ. These are mainly from the manufacturing and wholesale sectors.

Main RZ sector typesAverage PZ Demand
(Ml/d)

Planning ZonesAverage RZ Demand
(Ml/d)

Manufacturing, wholesale8Hartlepool8

Table 29.1 Hartlepool patterns of Domestic Consumption (Litres/person/day)

29.2.5 We forecast new properties equivalent to around 220 per year.

29.3 Baseline supply-demand balance

29.3.1 From Table 29.2 and Table 29.3, in the last year of AMP6 (2019/20) we forecast
that there will be a DYAA surplus of 9.5Ml/d and a CP surplus of 11.6Ml/d. The equivalent
target headroom requirements are 1.1Ml/d and 1.4Ml/d, respectively. The RZ remains in
surplus over the whole of the forecast period.

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base
Year

(2012-13)

Water Balance
Components (Ml/d)

36.8436.8436.8436.8436.8436.84Deployable Output

0.950.950.950.940.940.93Outage Allowance

35.8935.8935.8935.9035.9035.91Total Water
Available for Use
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End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base
Year

(2012-13)

Water Balance
Components (Ml/d)

25.3625.3225.2925.2725.3025.01Distribution Input

2.432.081.751.421.130.80Target Headroom

8.118.498.859.209.4710.09Supply Demand
Balance

Table 29.2 Hartlepool Baseline Supply-Demand Summary (DYAA)

End of
AMP10
(2039-40)

End of
AMP9

(2034-35)

End of
AMP8

(2029-30)

End of
AMP7

(2024-25)

End of
AMP6

(2019-20)

Base
Year

(2012-13)

Water Balance
Components (Ml/d)

46.0846.0846.0846.0846.0846.08Deployable Output

1.181.181.181.191.191.17Outage Allowance

44.9044.9044.9044.8944.8944.91Total Water
Available for Use

31.5331.5831.6431.7131.8331.28Distribution Input

3.022.592.191.791.421.01Target Headroom

10.3610.7311.0711.3911.6312.63Supply Demand
Balance

Table 29.3 Hartlepool Baseline Supply-Demand Summary (DYCP)

29.3.2 Leakage in the base year is equivalent to 16% of distribution input and remains
constant over the remainder of the forecast period.
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Figure 29.3 Hartlepool Probabilistic Water Balance

29.3.3 From Figure 29.3, there is a greater than 95% probability that the RZ level water
balance will remain in surplus over the 25 years forecast period.

29.3.1 Baseline supply forecast issues

The quality of the groundwater in the Magnesian Limestone has been affected in recent
years by the ingress of water from abandoned colliery workings. This water contains
elevated concentrations of sulphate and we are working with the Environment Agency
and the Coal Authority to assess the risk to public water supplies. To account for the
long-term water quality risk we have reduced the deployable output as reported in the
2010 WRMP, with MAXSO reducing from 61.9Ml/d to 46.1Ml/d and ADSO from 50.8Ml/d
to 36.8Ml/d.
There are no confirmed or likely sustainability changes, but the Environment Agency
has identified some of the Hartlepool sources for further investigation. Any potential
flow impacts on ecology may be masked by poor water quality problems that are
unrelated to abstraction. No unknown sustainability reductions have been modelled.
We are maintaining the Naisberry groundwater source for emergency standby.
There is no baseline climate change impact forecast on the available supplies.

29.3.2 Baseline demand forecast issues

Our investment to control leakage means that we do not expect to see levels of leakage
increase over the forecast period. The effect of our metering and related water efficiency
activity means that there will be an increase in the supply-demand balance, equivalent
to 5Ml/d additional supplies.
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We are committed to the ongoing promotion of water efficiency and will continue with
our ‘business as usual’ activities, including bill inserts. Anticipated savings over the
forecast period are approximately 1.3Ml/d.
We continue to maintain the headroom on our abstraction licences to meet potential
growth in non-household demand.
To meet the growth in demand from the development expected at Wynyard, we plan
to invest in AMP6 in a new supply main to the site. As well as enabling growth, the
£4m scheme will increase the flexibility of our supply system and increase resilience.

29.4 Scenario testing

29.4.1 The baseline supply-demand forecast shows that we have no deficits against target
headroom, but there are a number of plausible future scenarios in which it may be necessary
to invest to maintain the balance between supplies and demand.

29.4.2 The future availability of high quality supplies from our Magnesian Limestone
groundwater sources could be affected by:

A progressive decrease in quality as a consequence of minewater ingress
A need to manage levels of abstraction so as to prevent deterioration of the
hydroecological conditions in any overlying surface waters. This includes the River
Skerne and could arise through application of the WFD, and
The catastrophic failure of one or more of our groundwater sources.

29.4.3 Competition for non-household supplies is being introduced by Government from
2017 as a way of increasing the efficiency of the water industry and reducing bills for
customers. Since there are a number of large industrial customers in our supply area and
in adjacent areas of the Northumbrian Water supply system, it is possible that competition
will:

Enable one of our existing large non-household customers to expand
Result in a new large industrial customer relocating to the Hartlepool area, or
Result in an increase in the volume of water we supply to industrial customers who are
currently outside our supply area.

29.4.4 In any of these circumstances, we will need to increase the volume of water we
put into supply.

29.4.5 Tomeet growth related needs, wemaintain licences to abstract significant additional
volumes of groundwater from the Magnesian Limestone aquifer. This includes headroom
on our existing groundwater sources as well as licences for groundwater sources that we
have yet to commission.
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Appendix 1 - WRP tables
The Water Resource Planning (WRP) tables are available on request. Please email the
following:

Supply/DemandStrategyTeam@anglianwater.co.uk
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Appendix 2 - Improvement plan
Overview

As part of publishing our 2010 WRMP, we were directed by the Secretary of State to make
improvements to our supply-demand planning process. This included updating or amending
the following:

The way we forecast population and property growth
Our approach to assessing the impact of climate change
The way that we work with the Environment Agency to assess the possible future impact
of sustainability reductions
Our use of consumption monitoring and micro-component analysis
Our economic modelling, and
The way that we track the demand effect of our water efficiency andmetering campaigns.

Since publication, we have been working to make these improvements. Details have been
reported in each Annual Review of our 2010 WRMP and are summarised below.

Population and Property Forecasting

Our population and property forecast for the 2010 WRMP combined the following elements
in a top-down disaggregation of growth projections:

Base year planning zone level water balance data, including estimates of measured
and unmeasured population and properties derived from Office of National Statistics
(ONS) and billing data respectively. A planning zone (PZ) is a sub-RZ level planning
unit previously used for supply-demand investment modelling, and
ONS based Local and Unitary Authority (LAUA) projections of population and property
growth.

The resulting PZ level projections were subsequently amended using data from a study
completed by Experian. This used the population and property forecasting methodology
recommended in the WRP guideline for the 2010 WRMP. For the WRP planning tables, the
PZ level projections were then aggregated to RZ level.

The concern expressed with this approach was that the PZ level forecasts were constrained
by the regional forecast and so may not have adequately reflected local growth issues. For
our 2015 WRMP, we have amended our process in the following way:

We have developed our own GIS based approach for mapping ONS population and
property projections directly to RZ level. This uses the methodology recommended in
the current WRP guideline and forms the basis of the RZ level forecasts that we use
Our regional population and property growth forecast is now developed from these RZ
level projections, and
Our final RZ level projections are checked for reliability by comparison with the following:

The current LAUA growth projections
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Annual Monitoring Reports (AMRs). These are developed from LAUA growth data
and confirm recent trends in actual build-rates at LAUA level, and
A series of population and property growth scenarios that have been developed
for us by Edge Analytics. These use the POPgroup suite of forecasting tools,
which are used extensively in LAUA planning.

As before, our base year data is derived from the planning zone level water balance data,
which we also use for annual leakage and Security of Supply Index (SoSI) reporting. In this,
population and property numbers are estimated using a combination of the following:

ONS 2010 mid-year population estimates
Billing data, and
Occupancy rate survey data.

Through these improvements, local growth issues are more accurately reflected in our current
draft plan.

Climate Change

Although we assessed the potential impact of climate change on both supply and demand
for our 2010 WRMP, concerns were raised over:

Our use of a methodology for assessing impacts on supply that was different from the
one recommended. This resulted in themore extreme possible outcomes being excluded
from our assessment
We took no account of climate change related uncertainties in target headroom, and
The planning tables we prepared contained no climate change related data.

For our 2015 WRMP we have applied the recommended approach for assessing climate
change impacts and we have complied with the requirement in the WRP guideline for
developing climate change related target headroom requirements. Our analysis is based on
UKCP09 data and all of the outputs from our work are reported in our WRP tables. Our
portfolio of climate change related work includes:

Preliminary RZ level climate change vulnerability assessment
A joint study with the Environment Agency to pilot a technical approach to assessing
climate change impacts on deployable outputs (DO)
Using this, an assessment of climate change impacts on the DO available from our
groundwater and surface water sources. These have been estimated using the “high
vulnerability” methodologies specified in the current WRP guideline, and
An assessment of climate change impacts on demand. These are derived from the
recommended methodologies.

In addition, we are in the process of completing longer term climate change projections for
use in our WREA project. These are based on the 2050s and are focused on our more
vulnerable surface water systems.

To help us model the impact of the different climate change scenarios, we have used a new
strategic model of our supply system. This represents sources of supply and centres of
demand as well as the strategic network links between the two. We have also used this
model to assess RZ integrity, model different level of service and sustainability reduction
scenarios and to develop our unconstrained and feasible option sets.
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Our ability to assess and report climate change vulnerabilities is thus greatly enhanced
relative to our 2010WRMP and complies with the requirements of the current WRP guideline.

Sustainability Reductions

Our 2010 WRMP contained only minor sustainability reductions and made no detailed
reference to the impact of likely significant future reductions. As a consequence, the potential
impact of the Environment Agency’s restoring sustainable abstraction (RSA) programme
was poorly described.

For the 2015WRMP, theWRP guideline is much clearer about how the impact of sustainability
reductions should be accounted for. The recommended approach is based on scenario
testing and the development of strategies for mitigating the associated supply-demand
risk. To help us implement this approach we have:

Worked closely with the Environment Agency to understand what sustainability
reductions risks we are exposed to, and
Developed a strategic model of our system that we have used to test different
sustainability reduction scenarios and develop schemes for mitigating the associated
risks.

Details of sustainability reductions continue to emerge from the Environment Agency and
there is significant uncertainty about the impact of (a) a residual group of possible reductions
which are currently referred to as “unknown”, and (b) reductions which may be required
under WFD no-deterioration requirements. Despite the challenge posed by these, our new
approach means we are much better placed to understand supply-demand risk from
sustainability reductions than we were during the preparation of the 2010 WRMP.

Demand forecasting and option appraisal

Demand forecasting

For our 2010 WRMP we completed a regional micro-component forecast for our measured
and unmeasured customers. In the WRP tables, this was applied to each of our RZs and no
commentary was offered on the way that our customers were using water or how this might
change in the future. We were criticised for this omission.

Since the 2010 WRMP we have undertaken a complete review of our approach to
micro-component forecasting. This has involved recruiting additional resources and
completing the following:

A review of our existing domestic consumption monitoring programmes to identify if
these can be used to support our micro-component analysis. This included the collation
and review of data from our long-standing G100 micro-component survey and a review
of our existing micro-component model. The purpose of this work was to determine if
the data we are collecting is:

Reliable, accurate and representative of our current customer base, and
Suitable for our future micro-component needs.

Arising from the above, our new survey of domestic consumption (SODCON) and AMP5
water efficiency campaigns are now supported by a full micro-component questionnaire.
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In the future, these will be used to develop robust ownership, frequency and volume
(OFV) data at RZ level. This will eventually replace the G100 data we currently use in
our micro-component analysis
A review of themicro-component data available from industry, the Market Transformation
Programme (MTP) and other sources, and
Preliminary analysis of 5 minute data from our new SODCON to determine the feasibility
of using this to improving the OFV routines in our existing micro-component model.

Using our existing micro-component model and base year water balance data, we have
completed a RZ level base year micro-component analysis for both measured and
unmeasured customers. This has been validated using micro-component data collected
from other sources. We have also prepared equivalent RZ level micro-component forecasts.
Through the completion of these works we now have a much better idea of:

1. How our customers are using water and how this varies across the region
2. How these patterns of consumption are likely to change over time
3. What opportunities are available for reducing consumption in line with Government

policy, and
4. What additional work is needed to further develop our approach to micro-component

analysis and micro-component forecasting.

Relative to our 2010 WRMP, this represents a significant improvement in our demand
forecasting capabilities.

Option appraisal

For the 2010 WRMP we used our existing forecasting and economic appraisal model
FORWARD to forecast deficits and select the least-cost options for maintaining the
supply-demand balance.

Using FORWARD, a robust combination of supply-side and demand management schemes
were promoted in our 2010 WRMP. Despite this, concerns were raised in respect of:

The inability of FORWARD to report average incremental cost (AIC) or average
incremental and social cost (AISC) data for options that were not selected, and
Our ability to validate the model output and to convert this accurately and reliably into
the data required in the WRP tables.

In response and for the 2015 WRMP, FORWARD has been replaced with the following:

1. A strategic MISER model of our supply system: this has been used to assess RZ
integrity, model different supply-demand scenarios, help develop unconstrained options
for maintaining the supply-demand balance and validate the output from the EBSD
optimiser

2. A new EBSD optimiser: this has been developed by University College London (UCL)
to meet the following requirements:

Enable application of the “Economics of Balancing Supply” least-cost optimisation
process
Meet the WRP guideline specification for optimisation which is based on 80-year
discounted costs, scheme utilisation and an average weighted demand, and
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3. Models which support a robust decision making (RDM) approach to long-term water
resource planning. We are developing these collaboratively with other water companies
in the region and the Environment Agency (see WREA project, Section 9).

This combination of new models improves the transparency of our option development and
appraisal process and is a significant improvement on the FORWARD based approach we
used for the 2010 WRMP.

Consumption Monitoring

Prior to the 2010 WRMP we discontinued use of our historic SODCON. We did this because
it was expensive to maintain and because we had developed a model capable of predicting
per capita consumption (PCC) and micro-component use from customer and weather data
(our PCC MC model).

While not criticised for this directly, we have since found that the PCC MC model is not
adequate for all of our needs. As a result, we have decided to invest in a new SODCON.
This is based on a sample of a 1000 measured and 1000 unmeasured household customers
from whom we will collect consumption data at 15 minute intervals. From a sub-sample of
400 of these, the data will be collected at 5 minute intervals.

We have now completed recruitment of the survey population and are collecting data from
them. In combination with the micro-component aligned questionnaires described above,
we are using the SODCON data to:

Validate our sub-RZ level water balance data, including our estimates of leakage,
measured household PCC, unmeasured household PCC, peaking factors and dry year
uplift
Determine the feasibility of developing new micro-component models, and
Update our existing PCC MC model.

Since we had no large-scale consumption monitor prior to the 2010 WRMP, the current
SODCON programme and our commitment to future improvement of our PCC MC model is
a significant improvement.

AMP5 Demand management projects

In our 2010 WRMP Improvement Plan, we gave a commitment to track implementation of
our AMP5 (2010-15) demand management projects and to estimate the water savings that
result from them. In response, we now operate two demand management databases:

A water efficiency database for tracking delivery of our AMP5 sustainable economic
level of water efficiency (SELWE) campaign. This logs water efficiency audits and the
installation of water efficiency devices, from which water savings are estimated, and
An enhanced metering database. This records the installation date for meters installed
as part of our AMP5 enhanced metering programme, as wells as a series of subsequent
meter reads. For customers who do not opt to switch immediately, these are used to
estimate the volume of water saved on switching.
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Appendix 3 - Technical approach

Key Points

In all key respects, our technical approach complies with the requirements of the
WRP guideline and associated technical documents.
The schemes selected for our 25 year plan have been chosen using the approach
given in the Economics of Balancing Supply and Demand (EBSD). This includes
scheme optimisation based on average weighted demand, utilisation forecasts
and an 80 year discount period.
The plan selected using the EBSD approach has been assessed to determine
sensitivity to different climate change, sustainability and levels of service scenarios.
For our longer term strategy, we are developing an approach based on robust
decision making or RDM. RDM differs from the EBSD approach in that it selects
schemes and investment portfolios that performwell over a wide variety of scenarios
rather than optimally in a few. This allows for a more detailed assessment of risk
and is better suited for planning where the long-term uncertainty is significant and
the schemes which may be required are expensive.

Resource Zone Integrity

For the 2015 WRP guideline, the Environment Agency confirmed its definition of a water
resource zone and published a methodology for assessing integrity (“A proposed approach
to ensuring water company water resource zones are integrated”, Environment Agency,
2011).

In response, we reviewed the integrity of our 2010 WRMP RZs. This work was completed
in accordance with the new methodology and included the following:

Stage 1: Assess the integrity of existing RZs using criteria based on scale, connectivity,
sources and transfers
Stage 2:Where appropriate, identify newRZs or modifications to existing RZ boundaries,
and
Stage 3: Complete workshops with stakeholders to test the new RZ boundaries.

Stage 1 was completed using the recommended decision tree approach. Where appropriate,
the work was supported by use of our new strategic MISERmodel. This allowed for the effect
of sub-RZ level supply-demand balances and connectivity to be assessed. In summary,
recommendations from the project included:

Existing RZs that should be split:

Ruthamford
East Suffolk and Essex,and
Fenland.

Appendices10
Appendix 3 - Technical
approach

20
15

W
R
M
P

an
gl
ia
nw

at
er
.c
o.
uk



Existing RZs that should be aggregated

Lincolnshire and South Humberside (west), and
Lincolnshire Coastal, Lincolnshire Fens and South Humberside (east).

Existing RZs that should stay the same:

Hartlepool
North Norfolk Coast, Norwich and the Broads, Norfolk Rural, and
Cambridgeshire and West Suffolk.

We have adopted these recommendations in full and so the number of RZs we report has
increased from 12 to 15. Details of the work are given in the Atkins report “Review of Water
Resource Zone Integrity” Final Report, February, 2013. The changes are illustrated in the
figures below:

0 5 10 15 20 25

Miles

Key to Map:

Water Resource Zones

Figure .1 WRMP 2010 RZ boundaries
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0 5 10 15 20 25

Miles

Key to Map:

Water Resource Zones

Figure .2 Draft WRMP 2014 RZ Boundaries

Further assessment for the revised draft WRMP led to the Cambridgeshire andWest Suffolk
RZ being split into the following RZs:

Ely
Newmarket
Cheveley
West Suffolk, and
Sudbury.

The revised changes are illustrated in the below figure:
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Figure .3 2015 WRMP RZ boundaries

Demand Forecasts

For our 2015 WRMP, we have updated our approach to demand forecasting. The key
improvements include:

The calculation routines are now contained in a series of spreadsheets and so are
accessible for review and comment. This is a significant improvement on the previous
approach, where the routines were encoded in our supply-demand forecasting model
FORWARD and so could not be viewed directly
The calculation routines have been designed to feed directly into theWRP tables. Again,
this improvement makes reviewing our forecasts easier and our process more
transparent
The property and population forecasting routines that are used are based on the
bottom-up projection methodology given in the currentWRP guideline. These GIS-based
routines replace the top-down disaggregation that was used previously, and
For selected RZs, the top-down routines for modelling switching from unmeasured to
measured supplies have been replaced with a bottom-up approach.

The forecast that we have developed is based on the 2010 mid-year trend projections
published by the Office for National Statistics (ONS). In combination with other data, this is
processed in a number of areas in our business including:

Leakage Team - The Leakage Team is responsible for producing the water balance
data used in our annual returns to Ofwat and the Environment Agency. These were
formerly contained in Tables 10a and 10b of the June Return. The water balance data
includes the following, which is used directly in the base year of our RZ level forecasts:
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Distribution input by measured and unmeasured household and non-household
segments
Property numbers for all segments
Void property numbers for all segments
Population for all segments, and
Leakage, including distribution losses and estimates of customer supply-pipe
leakage

Income and Tariffs Team - The Income and Tariffs team provide data on regional trends
in consumption, new development and selected other parameters. These include:

A forecast of the number of new properties in our region in the short term. This is
apparent as a “market adjustment” to the ONS based trend projections, and
The overall ambitions of the business for reducing levels of domestic consumption.
In the RZ level forecasts this is apparent as a reduction in rates of household
consumption from baseline levels of water efficiency and metering activity.

The data supplied by each of these teams are assembled in an input database and then
used to drive the calculations which produce our RZ level forecasts. These are validated
using a combination of the following:

Data on rates of new development from Annual Monitoring Review (AMR) reports and
LAUA policy based projections
A report on the form of the market adjustment, and
A report giving a variety of RZ level scenarios for population and property growth.

Dry Year Annual Average and Critical Period Forecasts

To determine our dry year annual average (DYAA) and critical period (CP) demands, we
used the approach we used for our 2010 WRMP. This is based on an analysis of historic
trends in climate and demand data using our PCC-MC model. This is a regression based
model, developed using data from our original SODCON and G100 consumption monitors.
For our DYAA and CP analysis, it is used to produce estimates of measured and unmeasured
PCC and MC use from customer and weather related data.

To derive the dry year uplift (DYU) and peaking factors (PF), the following elements of the
“PeakWater Demand Forecasting Methodology” (UKWIR, 2006 Ref: 06/WR/01/7) are used:

Normalisation: the process of obtaining a long-term or representative average demand,
and
Re-basing: the process of estimating what a reference peak demand would be if it
occurred in the base year, with the base year customer profile.

Our DYU is calculated at company level using rebased mean annual PCCs from the PCC
MC model. From these, a reference dry year is identified along with a number of other dry
years. The dry years are then excluded from the record and a long-term average PCC
estimated. Two measurements result from this:

1. “Pure” dry year uplift: the difference between the long-term average PCC and the
reference dry year PCC, and

2. Base year dry year uplift: the difference between the base year average PCC and the
reference dry year PCC.
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In our analysis, the reference dry year is 1995. Other dry years that are excluded from the
Pure DYU analysis include 1996, 2003 and 2006.

Since the Base year DYU is calculated from household demand data, applying it to a demand
forecast including non-household consumption and leakage would over-estimate the dry
year effect. For this reason, it is assumed that non-household consumption and leakage
are unaffected by dry years and that DYU can be applied as a proportion of that calculated
for household customers. For planning purposes this is assumed to be 50% - representing
the approximate split between household demand and a combination of non-household
demand and leakage. From this, a DYU of 1% on household demand is applied as a DYU
of 0.5% on total demand.

Our PFs are calculated at RZ level using re-based PCCs from the PCC-MC model and
distribution input (DI) data. The CP is 3-day average peak demand, corresponding to
observed peak demands and operational constraints. Steps in the calculation process
include:

Estimates of measured and unmeasured household PCC are used to determine the
“peak year” and equivalent company level dry year peaking factors for each of these
segments
These are combined with RZ and company level DI data to estimate RZ level peaking
factors for each segment
These separate household peaking factors are thenmultiplied by equivalent consumption
data from the peak year June Return to estimate actual volumes of peak demand for
each segment in each RZ, and
This is subtracted from the total peak demand in the RZ in the peak year and the residual
assigned to peak measured non-household demand. From this a measured
non-household peaking factor is calculated.

The separate household and non-household peaking factors are then applied to DYAA
demands to produce equivalent CP demands. The peak year selected for the analysis is
2006.

Weighted Average Demand and Utilisation Forecast

We have used both weighted average demand and a utilisation demand in our EBSD
optimiser. These have been derived from analysis of the dry year uplifts reported in our
June Returns. Table 3.1 comprises of the following:

D r y y e a r
designation

Dry Year UpliftYear

Dry1.00002003/04

1.01252004/05

Dry1.00002005/06

Dry1.00002006/07

1.01002007/08

1.01492008/09
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D r y y e a r
designation

Dry Year UpliftYear

1.02002009/10

1.01332010/11

1.00962011/12
1.02002012/13

Table .1 June return dry year uplift factors

From this, a weighted average demand equivalent to 99.11% of the DYAA demand is
estimated. This value has been used in the EBSD optimiser.

The same data is used in our utilisation forecast. In this there is no adjustment for normal
or dry year water available for use (WAFU), as our WAFU estimates are based solely on
performance in dry years.

Micro-component Analysis (MCA)

Our micro-component analysis has been completed in two parts:

Analysis of the base year measured and unmeasured PCCs that are reported in our
2011-12 Annual Yearbook, and
Development of our micro-component forecast.

In completing this work we have made extensive use of our PCC-MC model. Summary
details of the two processes are given below:

Base Year Micro-component Analysis

Our base year micro-component analysis is consistent with the intermediate tier of good
practice specified in the recent UKWIR report ("Customer Behaviour andWater Use- A good
practice manual and roadmap for household consumption forecasting" UKWIR,v2012 Ref:
12/CU/02/11). The analysis reconciles RZ level PCC to concession level PCC MC outputs.
We have three concession areas in our region, Ruthamford, Lincolnshire and the eastern
counties and the MCC PC data for these helps us to explain regional patterns in water use.
Steps in the analysis include:

Base year concession level micro-component demands are calculated using the PCC-MC
model. The model produces daily total PCC and associated micro-component
consumption which is adjusted to take account of meter under registration (MUR), and
RZ level measured and unmeasured PCC from the base year are then reconciled with
the equivalent concession level micro-component demands, producing a RZ level
micro-component analysis for both measured and unmeasured customers.

Outputs include use by the following sub-categories:

Hand basin use Toilet flushing Shower use Bath use
Kitchen sink use
Dishwasher use
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Washing machine use, and
Outdoor use.

In the WRP tables these are grouped into the following and given by RZ:

Outdoor use
Toilets
Personal use
Clothes washing
Dishwashing, and
General use.

Forecast

Our micro-component forecast is consistent with the UKWIR CU02 low tier of good practice.
This reflects the use of non-company data in the supporting analysis.

The forecast is based on changes thought likely to occur over two periods: from 2010 to
2030, reflecting the short to medium term and 2030 to 2040, reflecting the long-term. Data
from a variety of sources was used to inform the assessments, including from the MTP,
ONS, Waterwise, UKWIR and other water companyWRMPs. Steps in the process included:

The percentage change per micro-component for the period 2010-30 was applied to
the base year micro-component data and then adjusted to align with the concession
level PCC
A similar process was completed for the 2030-40 data, and
The resulting concession level 2010-40 micro-component forecasts were reconciled to
equivalent RZ level PCC data.

The forecast was then assessed to determine if the model changes in consumption were
plausible and consistent with those forecast using projected changes in consumption from
baseline water efficiency and metering activities.

Deployable Output and Levels of Service

For the 2015WRMPwe have systematically reviewed the average daily source works output
(ADSO) and themaximum daily source works output (MAXSO) for each of our water treatment
works (WTWs). In this, we have taken account of the following:

Implementation of any new resource schemes
Work undertaken at WTWs that may have affected ADSOs and MAXSOs, and
The performance of our system and associated resources during the recent drought.

In accordance with recent guidance from UKWIR ("Water Resource Planning Tools 2012:
Summary Report" UKWIR, 2012, Ref: 12/WR/27/6), Deployable Output Report), the review
was based on the following:

A DO assessment framework. For us, this included:

An initial desk-top study Source to WTW profiling WTW trials
Validation of the resulting DO assessments through consultation with Regional
Supply Managers, Supply Managers, Water Resource Team and Asset Planning
Teams
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Evaluation of the following constraints:

Licences
Hydrological and hydrogeological yield
Pumping capacity and infrastructure, including outage requirements
Water quality
Ecological needs including hands-off flows (HOFs), sustainability changes and
terms in conditional licences, and
Historic demands and outputs from sources, and

A DO assessment confidence level. For the majority of our WTWs this is high. For a
limited number of WTWs, however, issues arising from capital maintenance and the
quality of the data used to estimate yields are significant and so these have been graded
as medium level of confidence. None of our reported DOs warrant a low level of
confidence.

The potential yield available from our groundwater sources is assessed using the established
UKWIR methodology ("A Methodology for the Determination of Outputs of Groundwater
Sources" UKWIR, 1995 Ref: 95/WR/01/2). The yields available from our surface water
systems were assessed in accordance with the new UKWIR WR27 methodology ("Water
Resource Planning Tools 2012: Summary Report" UKWIR, 2012, Ref: 12/WR/27/6). This
included:

Recalibration of rainfall-run-off models
Updated operational details
Improvements in rainfall data series
Extension of the available hydrological record to include the 2011/12 drought, and
The inclusion of seasonal demand factors in direct intake analysis. Levels of service
(LoS).

To maintain supplies during extended periods of dry weather, we may periodically act to
restrict demand. The frequency with which these are applied is referred to as our "levels
of service" (LoS). These include the following:

Hosepipe bans on average once in every 10 years
Temporary use bans on average once in every 40 years, and
Rota cuts and standpipes on average once in every 100 years.

In recent guidance from the Environment Agency, it is recommended that the use of rota-cuts
and standpipes is no longer considered. While, for technical reasons, this has limited impact
on the supplies we have available in our system, much more significant effects would arise
if our customers told us that they wanted to see the remaining restrictions reduced or removed.

Our LoS are used to calculate the yield available from our reservoir sources. For these,
hydrological sequences, demand forecasts and levels of service demand restrictions are
modelled to determine the yield that can be sustained from the reservoir during critical dry
weather or drought periods. The critical period varies for each reservoir; the yield is that
which can be sustained without the level in the reservoir falling to some pre-determined
minimum level. Since the purpose of the LoS restrictions is to conserve water supplies
during extended periods of dry weather:
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Lower LoS are typically associated with more frequent restrictions and higher yields,
and
Higher LoS are typically associated with less frequent or no restrictions and low yields.

For our reservoir systems, in which it is possible to conserve water by applying restrictions,
we model the following LoS scenarios:

No restrictions
Our planned LoS. These currently comprise:

Hosepipe bans 1 in 10 years
Bans on non-essential use 1 in 40 years, and
Rota cuts and standpipes 1 in 100 years

EA reference LoS. These include:

Hosepipe bans 1 in 10 years, and
Bans on non-essential use 1 in 40 years.

For our groundwater sources, we are currently evaluating a methodology for assessing the
effect of LoS restrictions on stored water volumes and yield. Preliminary results suggest that
the effect is marginal and subject to significant uncertainty.

For our direct intakes, yields are currently assessed using the lowest available historic flow
and any associated licence constraints. These vary for each intake. Since there is little water
stored in a run-of-the-river system, the concept of level of service is not directly applicable.

In practice, any restrictions that are required are typically applied to the whole of our customer
base. This allows for simple messaging of the need to conserve water during extended
periods of dry weather and so increases the effectiveness of those restrictions which have
a direct benefit to our water supply operations. It also allows for the impact of any drought
permits or orders to be mitigated.

Climate Change

The impact of climate change on the hydrological yield of our reservoirs and direct supply
intakes was calculated following the WRP proposed methodology.

Climate change yield assessments for all of our groundwater sources were carried out using
either the Environment Agency’s regional models or a simpler lumped parameter groundwater
model, depending on aquifer vulnerability and model availability. The potential impact on
DO was then assessed.

Climate Change, Level of Service and Sustainability Reduction Scenarios

The baseline scenario in our WRMP comprises the following:

Mean climate change impacts
Reference levels of service, and
Confirmed and all likely sustainability changes.
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TheWRP guideline requires testing to determine the sensitivity of our preferred plan to these
and related assumptions. To complete this, we have used the following approach:

Assess the possible future impact of climate change, sustainability reduction and
changes to our LoS on the yield available from our sources
Convert the yield impacts to impacts on DO
Model the DO impacts on our supply-demand balance at sub-RZ level. This work is
done in two parts using our strategic MISER model:

An assessment of the impact on our baseline supply-demand balance, and
An assessment of the impact on our preferred plan.

In completing this work, the following alternative scenarios have been modelled:

1. Climate change impacts:

Worst case (surface water) and 1st percentile (groundwater)
25th percentile (surface water) and 10th percentile (groundwater) Median (surface
water) and 50th percentile (groundwater), and
Mean (surface water) and 50th percentile (groundwater).

2. Sustainability Reductions:

All likely and confirmed sustainability changes
All likely and confirmed sustainability changes with residual risk
Confirmed and likely (1) sustainability changes
Confirmed and likely (1) sustainability changes with residual risk
Confirmed and likely (1) and (2a) sustainability changes
Confirmed and likely (1) and (2a) sustainability changes with residual risk
Confirmed and all likely with likely unknown sustainability changes
Confirmed and all likely with likely unknown sustainability changes and residual risk
Residual risk for all works against 2003-07 average annual abstraction
Confirmed and likely (1) and (2a) sustainability changes with residual risk against
2003-07 average annual abstraction
Residual risk for all works against 2009-12 average annual abstraction
Confirmed and likely (1) and (2a) sustainability changes with residual risk against, and
2009-12 average annual abstraction.

Residual risk refers to a situation in which growth in demand from a source triggers an
increase in abstraction which may trigger WFD no-deterioration requirements.

3. Levels of Service:

More frequent hosepipe bans
Less frequent hosepipe bans
More frequent bans on non-essential use
Less frequent bans on non-essential use
More frequent hosepipe and non-essential use bans, and
Less frequent hosepipe and non-essential use bans.

4. Combination Effects:
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Worst case climate change, all known, likely and unknown sustainability changes and
residual risk, and
Best case climate change, all known and likely sustainability changes and levels of
service improvements.

The results of the scenario testing are referenced both in the regional supply-demand
summary and the RZ summaries.

Target Headroom and Outage

Our target headroom and outage model has been updated for the 2015 WRMP, so that the
full range of uncertainty associated with each of our RZ level forecasts can now be easily
explored.

The calculation routines in the new model are the same as those developed for our PR09
supply-demand submission and 2010 WRMP. For these, model development has been
guided by the following:

Uncertainty and Risk in Supply/Demand Forecasting (UKWIR, 2003 Ref: 03/CL/09/1),
and
An Improved Methodology for Assessing Headroom (UKWIR, 2002 Ref: 02/WR/13/2).

The approach we use is based on a probabilistic balance of supply. This concept is introduced
in the 2002 UKWIR report and is consistent with the “Intermediate Framework” referred to
in the EBSD (NERA, 2002). The uncertainties that are modelled include:

Household Demand

Overall base year household demand
Total population Unmeasured PCC growth Measured PCC growth
Total number of customers who switch from unmeasured to measured supplies
(“switchers”), and
Demand effect of switchers.

Non-household Demand

Overall base year non-household demand
Overall base year leakage
Non-household growth uncertainty, and
Weather related leakage uncertainty.

Supply Forecast

Climate change, and
Long-term point source pollution.

Outage Requirements

Short-term point source pollution (outage), and
Short term asset failure.

In our supply-demand modelling, the forecast of available supplies is based on the following:
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Deployable output

This is the amount of water that can be produced at each of our water treatment works. This
is a function of one or more of the following:

Yield from the source
Water quality
Abstraction licences
Treatment capacity, and
Downstream constraints.

Outage

This is an allowance which is made for temporary and unplanned periods when a water
treatment works is unable to put water into supply. From these:

Water available for use (WAFU) = (deployable output – outage)

For the Draft WRMPwe completed a historical assessment of outages at ourWTW (Technical
Memorandum, November 2012). We also reviewed the available guidance on outage
allowances. From “Uncertainty and Risk in Supply Demand Forecasting” (UKWIR, 2003),
these may include:

Water quality events, including:

Pollution
Turbidity
Nitrates
Algae

Power failures, and
Other forms of system failure.

From the review, annual outages as a % of the average daily source-works output (ADSO)
at RZ level have varied between 0% and 12.5%, with an average of 6.6%. In a single instance
a 100% outage was reported in the Hunstanton RZ. This was in 2006 and lasted for 6 days.
Reasons given for the outages include:

Unscheduled cleaning or maintenance
Removal for supply for operational reasons, and
Plant repairs.

Plant removal for operational reasons is the commonest cause of outage. Unfortunately,
few details are recorded which describe the nature of these.

To forecast outage allowances in our supply-demand modelling, we use our probabilistic
supply-demand balance model, HOURUS. HOURUS was developed for PR04; used again
for PR09 and has been updated for PR14. It calculates outages allowances at RZ level.

In HOURUS, two sources of short-term WTW failure are modelled:

1. Short term water quality events: these risks are estimated separately for ground
water and surface water sources and take account of the particular vulnerabilities of
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each source. The model calculates the expected number of failures per year and then
converts this into an equivalent impact on ADSO and MAXSO, and

2. Short term asset failure: these risks are assumed to be uniformly distributed and
modelled so that they are typically rare events. Again, failures resulting from short term
asset failure are converted into an equivalent impact on ADSO and MAXSO.

The outages estimated using HOURUS are typically of the order of 4% to 6% of distribution
input.

For the 2015 WRMP our baseline target headroom requirements are derived from the 5th
percentile of the probabilistic water balance. This means that at the point when an RZ goes
into deficit, there is a 5% probability of target levels of service not being met.

The impact of climate change on deployable output (DO) was first determined by source for
the 2030s using 100 sub-samples for surface water sources and 20 sub-samples for
groundwater*. These impacts by source were subsequently aggregated into a set of
sub-samples by zone, and then a single average DO impact figure was calculated from those
resulting sub-samples. This average figure was scaled for individual years using scaling
equations 1 and 2 from the WRP, and was then subtracted from DO line of the headroom
model. The difference between the mean impact and the impact for each of the 20 or 100
sub-samples was calculated, giving a set of 20 or 100 figures that gave the range of impact
(normalised around zero). The set of 20 or 100 figures (with corresponding equal probabilities)
was used to create a discrete distribution in the headroom model and then run as a Monte
Carlo simulation with the other headroom risks.

Leakage

For our 2015 WRMP, we have developed new models for assessing leakage performance
and economics. These are based on the sustainable economic level of leakage (SELL) and
are fully integrated with the rest of our supply-demand forecasting and option appraisal
process. This integrated approach is identical to that used for our PR09 supply-demand
submission and 2010 WRMP.

The newmodels have been developed from analysis of recent leakage and leakage-reduction
performance data. The model outputs include:

A baseline leakage forecast at RZ level
A projected cost for maintaining this
A leakage option cost-curve for each RZ. This specifies the Capex and Opex required
to achieve a number of incremental reductions in levels of leakage and includes an
assessment of the related uncertainties, and
The external costs associated with the leakage option cost curve. This includes
environmental, social and carbon external costs.

The leakage control options modelled include active leakage control, pressure management
and targeted infrastructure renewal. These have been developed on the basis of the following:

Active leakage control options: from the approach described in the recent “Best Practice
for the Derivation of Cost Curves in ELL Analysis” (UKWIR, 2011 Ref: 11/WM/08/46)
Pressure management options: from a combination of the costs and benefits of schemes
already delivered along with modelling of the potential for individual new schemes, and
Infrastructure renewal options: from targeting the highest leakage areas of those DMAs
with the greatest leakage-reduction potential.
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The costs and benefits of the individual options have been packaged at RZ level using a
leakage component model. This is based on well-established burst and background leakage
estimation (BABE) principles.

Option Appraisal

We have structured our option appraisal process on the unconstrained, feasible and preferred
model given in the WRP guideline. In accordance with this, for each of the deficits we have
forecast we have:

Developed a full, unconstrained list of demand management and supply-side options
for maintaining the supply-demand balance
Screened these to determine feasible options, and
Undertaken an EBSD economic evaluation to determine the least cost option or
combination of options for maintaining the supply-demand balance.

The development of our supply-side options has been informed by use of our new strategic
MISER model. This was used to:

Map the distribution of supply-demand risk at sub-RZ level, confirming RZ integrity
For RZs in deficit, identify and model potential supply-side options including transfers
and new resource developments, and
For RZs in surplus, identify options that could be used to support a future export to an
RZ in deficit.

The options selected for each RZ using the EBSD optimiser have been further tested by
assessing sensitivity to our climate change, levels of service and sustainability reduction
scenarios. Key stages in our process have included:

June to July 2012: a preliminary assessment of sub-RZ level deficits followed by
unconstrained option workshops with Asset Planning, Water Operations and the@One
Alliance
August 2012 to February 2013: completion of a series of planning studies to confirm
the feasibility of the unconstrained options. As part of this process the screening criteria
in Section 6.5 of the WRP guideline were used to reduce the list of unconstrained
options. In this, no options were discounted on grounds of cost
August 2012 to February 2013: during the period that the planning studies were being
undertaken, an iterative process of validating and updating the demand forecast was
completed. This resulted in some adjustments to forecast surpluses and deficits and
the related need for schemes
October 2012 to February 2013: during this period, similar iterations between theWRMP
and SEA were also completed, enabling schemes with potentially damaging
environmental attributes to be identified and then either discounted or modified
February 2013: completion of the final feasible option set, including the development
of Capex, Opex and carbon estimates for each scheme and use of the Benefits
Assessment Guidance (BAG) approach to determine sensitivity to social and
environmental costs, and
February 2013: completion of the EBSD economic modelling and sensitivity testing of
the preferred options.
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To validate the results of our EBSD modelling, we have used the least cost optimisation
routines in our new MISER model. Although simpler than our EBSD model, these provide
some assurance that the most appropriate options have been selected.

Willingness to Pay

To help us understand what customers think about issues related to water resource planning,
we are completing a detailed willingness to pay (WTP) survey. There are two elements to
this:

A qualitative survey, which is designed to gain customer views about topics such as:

Attitudes to water and its use
Different types of water restriction and their impact
Different sources of water
Water efficiency and sustainable water use, and
Our current mix of water resources

The main (quantitative) survey. This is based on a series of choice experiments and
examines, in more depth than the qualitative survey, customer attitudes to levels of
service and the different options that are available for maintaining the supply-demand
balance. These include:

Additional abstraction from rivers and new reservoirs
Desalination Metering Water reuse
Leakage reduction, and
Bulk transfers from other regions.
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Appendix 4 - Trading discussion
Trading and collaborative water resource planning

In respect of trading:

We previously completed a joint planning exercise with Cambridge Water and Essex
and Suffolk Water to identify trading opportunities in our region. The results were
published in our “Trading Theory for Practice” report (November, 2011), and
For the 2015 WRMP, we contacted water companies who have supply systems that
border ours, exchanged details of our baseline supply-demand balance and discussed
opportunities for trading supplies.

Arising from these, the trades in our plan include:

Cambridge Water: one trade. This is for an AMP5 supply-demand scheme
Affinity Water: a trade based on sharing the resources of Ardleigh reservoir. There are
two elements to this – an existing trade which increases our take of the deployable
output from 50/50 to 70/30 and a future trade which would extend this to 80/20, and
Severn Trent Water: we are developing an option to trade the resources we currently
share from Rutland Water. Confirmation of the requirement for this and the feasibility
of delivery will be determined for the final draft version of this plan.

From our work on trading, it is clear that our ability to make trades could be constrained by
the sustainability reductions that need to be made. In addition to confirmed and likely
reductions, we are at significant risk from unknown reductions and from reductions to comply
with WFD no-deterioration requirements. These could affect trades that increase abstraction
from previously under-utilised sources.

As well as our work with other water companies, we are also working on other projects that
are likely to increase water trading. These include:

A pilot trading related project with the Cambridge Programme for Sustainability,
and
Leadership (CPSL). This was based on the catchment of the River Ouse.

A project in theWissey catchment to determine how to optimise use of the available resources,
including how to mitigate drought risk.

Details of all of our current trades and trading options considered as part of this plan are
given in Figure 4.1.
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4.1 Transfers, existing trades and trades considered as part of the plan
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