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Executive Summary

Population and household projections
• The current economic position has resulted in a downturn in the housing market 

which has led us to review the forecast number of new connections that are likely to 
occur in the AMP5 period. 

• We estimate the number of new connections in the next financial year will decline to 
70% of the level in the current year and will not recover to current levels until mid 
AMP6.

• Population is likely to continue to grow in line with projections, despite the lower 
number of new connections. 

• Our strategy is to maintain levels of service and meet increased demand arising 
from new development and growth in population.

Water service
• We plan to meter all un-measured customers during AMP5 at a cost of ;
• We will develop a new river abstraction from the River Arun in West Sussex at a 

cost of ;
• We will increase the treatment capacity at Testwood WSW for  as part of the 

solution to accommodate the river Itchen sustainability reductions;
• The operational on cost arising from these schemes are .

Wastewater service

• We have followed the UKWIR long term, least cost planning methodology 

• The economic downturn has led us to move away from specific schemes to six 
characterisation schemes for infrastructure investment in AMP5.

• We have provided evidence to quantify the unit costs per new connection for AMP5 
for six catchment size categories.

• We have quantified the level of requisition expenditure that is likely to be 
forthcoming in AMP5 and challenged Ofwat’s opinion on the level of new 
development expenditure that can be recovered. 

• Four specific non-infrastructure schemes are required to meet future demands from 
customers in AMP5. We have also proposed two investigation schemes.

Expenditure implications

Expenditure 
(£m)

Water Service – Non-infrastructure

Sewerage Service - Infrastructure

Sewerage Service – Non-infrastructure

Total
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B.5.1 Introduction

This section sets out our strategy for maintaining the balance between supply and demand for 
the water and sewerage services. To ease reading the section has been split into three sub-
sections, which are: 

• Population and household projections;

• A summary of our strategy for maintaining the supply demand balance for the water 
service;

• Our strategy for maintaining the supply demand balance for the wastewater service.

Further detail to support our strategy is provided in C4(a) for the water service, and C.4(b) for 
wastewater.

We recognise that investment to cater for growth and new development must satisfy three 
principal aims:

• Investment should facilitate planned development and maintain existing levels of 
service;

• The rate of investment must not give rise to unnecessary increases in customer 
bills; and

• The risk to the company in balancing investment needs and income must be 
reasonable.

B.5.2 Population and household projections

Population and household forecasts underpin our demand forecasts for both the water and 
sewerage services. We have used two independent sources of data to inform our forecasts: 
projections prepared for Southern Water and other water only companies in the South East by 
Experian Business Strategies, and a site-based assessment of the location, scale and timing 
of development which has kept track of development proposals over the AMP3 and AMP4 
period.

Experian Business Strategies is a market leader in predictive analysis, also used by 
Government and local authorities. The population and household projections used for this 
Final Business Plan were prepared in the summer of 2008 using the latest national statistics 
at that time, house-building rates contained in the Secretary of State’s proposed changes to 
the draft South East Plan, and the latest information on planned new build activity from Emap 
Glenigan (January 2008). Experian has used both trend based and policy based projections 
to inform their best estimate. This methodology is fully compliant with the Environment 
Agency’s best practice “Methods of estimating population and household projections.”

The site-based assessment is a database of sites on which construction of new homes is 
proposed, and supported by the development plan policies of local planning authorities. This 
includes allocations from Local Plans and Local Development Frameworks (LDFs), and 
information on planning permissions provided by consultants (Property Market Analysis, 
PMA).

The Experian projections and the site-based development data have been combined using 
Geographic Information Systems (GIS) to quantify the impact of new development on our 
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water and wastewater assets. We consider our method very robust and it demonstrates best 
practice.

However, there are inherent uncertainties in the planning system, which are beyond our 
control. There have been significant delays in the preparation of LDFs in our area, in part due 
to delays in progression of the South East Plan through to adoption. As a result, only five of 
44 local authorities have adopted Development Plan Documents (DPDs) that fully or partly 
define the location of development to 2015 and beyond. Most of the old Local Plans have end 
dates of 2011, with one exception (Swale, end date 2016).

We have made adjustments to our forecast to recognise the current economic downturn and 
credit squeeze which are reportedly affecting house-building and house purchasing decisions, 
at least in the short term. There are no external forecasts to guide us so we have taken a 
pragmatic approach to forecasting the number of new connections over the K5 period, based 
on historic records of the rate of house completions by year from 1946

1
. We estimate that the 

number of new connections in the next financial year (2010) will decline to seventy percent of 
the level we expect in the current year (14,721 connections) and will not recover to current 
levels until mid K6. Table B.5.1, Figure B.5.1 and Figure B.5.2 below shows the number of 
new connections forecast by SWS compared to the Experian forecasts.

Table B.5.1 - New connections forecast

Experian

New water 
connections pa

SWS

New water 
connections pa

Experian

New sewerage 
connections pa

SWS

New sewerage 
connections pa

2007 8331 8357 13943 13146

2008 9493 7856 17386 13930

2009 11117 7149 20426 14721

2010 11452 5004 19982 10304

2011 11958 6506 21167 11884

2012 12297 7807 21609 13464

2013 12472 8782 22304 15044

2014 12072 9661 22211 16624

2015 12327 10385 22348 18204

2016 12322 11081 22480 19784

2017 12374 11779 22801 21364

2018 12511 12511 22947 22947

2019 13128 13128 23214 23213

2020 12454 12454 22564 22563

  
1

DCLG Table 244 House building: permanent dwellings completed by tenure, England, historical 
calendar year series – February 2009
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Water: Properties Connected
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Figure B.5.1- Forecast of new properties connected - water

Sewerage: Properties Connected
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Figure B.5.2 – Forecast of new properties connected - sewerage

We have tracked the Experian population projections used for the AMP3 and AMP4 
investment programmes against the Mid-Year Population Estimates published each year by 
the Office for National Statistics. Although the number of new connections has been lower 
than requirements set out in Regional Planning Guidance for the South East (RPG9) and the 
Experian household projections, we have found the population has increased as projected 
and within 1% of the mid year estimates. This suggests that the growth in population not 
served by new development is absorbed within the existing housing stock.

The 2001 census also supports this view as the outputs showed that despite the planned rate 
of dwelling completions having fallen well below RPG9, population continued to increase in 
line with the AMP3 forecasts from Experian Business Strategies. 
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The water and sewerage service demand forecasts assume that this will be the case over the 
current economic recession and therefore no adjustment has been made to the Experian 
population forecasts used in this plan.

Table B.5.2 – Projected Annual Connections – Wastewater Service

Year

Projected
New Water

Connections

Projected
Water

Population
Increase

Projected
New Sewerage
Connections

Projected
Sewerage
Population
Increase

2010-11 6506 17740 11884 31467

2011-12 7807 17410 13464 31566

2012-13 8782 17220 15044 32094

2013-14 9661 17190 16624 32092

2014-15 10385 16420 18204 31769

TOTAL AMP5 43141 85980 75220 158988

B.5.3 Water Service

This section of the Final Business Plan sets out our proposed strategy for maintaining water 
supplies to our customers during the next AMP period and has been set against a backdrop 
of a 25-year strategy.  Further technical information regarding the policy choices that are 
made and the strategy that has been adopted are set out in section C4, which is the detailed 
supply demand appraisal. 

The derivation of this strategy has been based on the assumption that other key deliverables
would be sufficiently funded in price limits to allow the outputs to be achieved. Key links with 
other aspects of the program are:

• Asset maintenance – which will help maintain the serviceability and output of our 
works and;

• Quality based schemes that ensure we comply with our drinking water obligations
and therefore maintain output at our sources.

The detail set out below is based on our revised draft Water Resources Management Plan, 
which has been updated to take into account of:

• Comments on our draft Water Resources Management Plan, which have been 
summarised in our Statement of Response, by consultees;

• Feedback on our Draft Business Plan by Ofwat;

• The proposed sustainability reductions on the River Itchen; and

• The Water Resource in the South East of England Modelling work.

In this section the emphasis will be on the implications faced by the company of restoring and 
then maintaining service levels in the face of future pressures on our supply demand balance. 
A more detailed overview of the plan is provided in section C4. 

The formulation of this plan has been based on a robust process that began in 2005 and 
follows on from our commitment in the Memorandum of Understanding between the 
Regulators and Water Companies in 2005, which defined the work we would undertake 
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during AMP 4. A series of studies and investigations were undertaken for our three areas of 
supply, these being:

• Hampshire and the Isle of Wight;
• Sussex; and 
• Kent and Sussex Hastings.

These investigations were undertaken through a three phase process, which determined the 
best next resource development, before undertaking a final stage which developed a specific 
Strategic Environmental Assessment for the scheme.  Before undertaking the investigations 
the methodologies that were to be used were agreed with the Environment Agency (EA).

These studies have been undertaken since 2005 and have resulted in:

• A complete review of our supply forecast, through updating and improving our 
hydrological models and enhancing our groundwater yields by using improved 
hydrogeological information gathered from our sources during the drought of 2004 
to 2007;

• The development of Water Resource Network Models using a modelling platform 
called MISER, which have been used through out our option appraisal work to 
determine the yield of potential schemes;

• Stakeholder engagement with the EA, Natural England, County Councils and 
neighbouring water companies during our option appraisal methodology;

• Consultation on the options taken forward into our option appraisal data set;

• Continued support for the Water Resources in the South East of England regional 
work; 

• A planning application for the development of a River abstraction on the river Arun 
in West Sussex;

• Publication of our Company Drought Plan; draft Water Resources Management 
Plan and our Statement of Response; and 

• A solution to the River Itchen Sustainability Reductions, the largest in the country, 
at a greatly reduced cost to our customers.

The incorporation of the River Itchen Sustainability Reductions into this plan is a significant 
change from our draft submission of both the Business Plan and Water Resources 
Management Plan. Our change in stance is a result of the formulation of a technical solution, 
to the proposed licence variations, that has resulted in a significant reduced the costs to the 
customers. Since our submission of the draft plans we have continued to challenge both the 
Environment Agency and Natural England on their technical work, which underpins their 
proposals. The Environment Agency has had their work peered reviewed and they continue to 
affirm its technical merit. 

In our Draft Water Resource Management Plan we set out the impact of the River Itchen 
Sustainability Reductions on our supply demand balance and on the consequential 
investment required to resolve it. This initial work showed that the additional costs to our 
strategy would be £80m. However, this solution would have had a knock-on impact on 
Portsmouth Water. Since the submission of the plan we have undertaken a joint investigation 
with Portsmouth Water which sought to find the most cost effective solution for both 
companies. 
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The results from this work highlighted that the water resource options that were available to 
solve the River Itchen Sustainability Reductions ranged from  in cost for 
Southern Water. These costs had increased from our draft Water Resources Management 
Plan due to the rejection of the scheme, by both Natural England and the Environment 
Agency, which increased the abstraction from the River Test to 160 Ml/d. 

The range of costs reflected in whether Southern Water could use the Environment Agency’s 
Candover and Alre augmentation schemes as part of the solution to the proposed 
Sustainability Reductions. Our work concluded that they could be used, if operated in a 
specific way, and hence this would reduce the cost of the solution from . We 
have continued to further refine our analysis for the Final Business Plan. 

Therefore, the company has found worked with the regulators and neighbouring companies to 
find a solution to the River Itchen Sustainability Reductions. The solution we have found does 
not impact on Portsmouth Water and it offers a considerable savings to customers when 
compared to the earlier strategies proposed.  

B.5.3.1 Strategy Overview

This section of the Final Business Plan sets out our proposed strategy for maintaining water 
supplies to our customers during the next AMP period, which is integral to a 25-year strategy 
that is set against the constraints that we face in the South East of England and the options 
we have to meet the needs of our existing and future customers.

The strategy has been based on the analysis at our water resource zones. However due to 
the segregated supply areas we have, for the purposes of strategic planning, we have
considered policy decisions in larger, sub-regional area, as shown in Figure B.5.3 below.

Figure B.5.3 – Amalgamation of water resource zones

The hierarchy of water resource planning within the SWS supply area can be summarised as 
follows:

• Western Sub-Regional Area (Western Area), which includes the following WRZs: 
Isle of Wight WRZ; Hampshire South WRZ; Hampshire Andover WRZ; and 
Hampshire Kingsclere WRZ;

• Central Sub-Regional Area (Central Area), which includes the following WRZs: 
Sussex North WRZ; Sussex Worthing WRZ; and Sussex Brighton WRZ and;
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• Eastern Sub-Regional Area (Eastern Area), which includes the following WRZs: 
Kent Medway WRZ; Kent Thanet WRZ; and Sussex Hastings WRZ.

In addition to the company’s water resource zone boundaries, we also share boundaries with 
seven other water companies. These are:

• Bournemouth and West Hampshire Water;
• Wessex Water;
• Portsmouth Water;
• Thames Water;
• Sutton and East Surrey Water;
• South East Water, which includes the area of the former Mid Kent Water; and 
• Folkestone and Dover Water Services.

The starting baseline supply demand balance position for each water resource zone, under a 
continue unchanged scenario, is set out in C4. However, we have incorporated a summary 
position for each of the areas in the table below

Baseline supply demand position in each area

Zone Scenario 
2010
-11

2011
-12

2012-
13

2013
-14

2014-
15

2019
-20

2024
-25

2034-
35

Central Average -1.35 -0.73 4.76 7.83 12.73 13.48 12.95 9.78 

Central MDO
-

12.28 
-

11.67 -6.19 -3.13 1.77 2.53 2.02 -1.05 

Central Peak 
-

10.32 -9.46 -6.18 -2.75 2.53 4.77 5.12 2.32 

West Average 74.65 75.14 77.01 81.42 85.97 
-

20.54 
-

22.55 -28.41 

West MDO 54.88 55.36 57.22 61.63 66.18 
-

40.26 
-

42.19 -47.79 

West Peak 8.38 9.18 12.44 17.19 26.80 
-

59.14 
-

61.01 -68.88 

East Average 0.95 1.81 6.00 8.75 12.94 9.23 3.52 -9.00 

East MDO 4.54 5.37 9.53 12.26 16.43 12.74 7.07 -5.30 

East Peak -3.81 -2.58 3.51 6.88 11.43 6.97 -0.07 -16.54 

Company Average 74.26 76.22 87.77 97.99 111.64 2.16 -6.08 -27.63 

Company MDO 47.14 49.07 60.57 70.76 84.38 
-

24.99 
-

33.09 -54.15 

Company Peak -5.76 -2.86 9.77 21.32 40.76 
-

47.40 
-

55.97 -83.09 

It can been seen that at the beginning of the next AMP period and the phasing of our revised 
deployable outputs we start the period with deficits in several zones. This would in theory be 
more if we phased in the River Itchen Sustainability Reductions sooner, but for the baseline 
position we have adopted a strategy of generating the water first before reducing our 
available deployable output in the zone. We have generated similar baseline positions for 
each of the scenarios that have been modelled. 

The strategy set out below has been derived through a two stage process:

1. Seeks a company only solution to define company policies, by testing various 
scenarios; and

2. Adopts the regional modelling solution. This is limited to the optimisation of regional 
resource options only and therefore does not deal with optimisation of regional 
demand measures. 
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We have used the first approach to define the optimum policies for the company and then 
used these policies in the context of Water Resources in the South East of England (WRSE).
The second part of the process then adopts the Water Resources in the South East of 
England regional solution. This modelling work has to date has been carried out by the EA on 
behalf of the WRSE management group. The input data for these runs has been based on the 
draft Water Resources Management Plan data. 

The results of this modelling work have been circulated to all members of the group. This 
work will be updated during 2009, to resolve the selection of the schemes typically post 2020. 
The regional modelling work to date has confirmed our selection of the resource scheme 
presented in Table B.5.3 below.

The Southern Water modelling framework used to derive the water resource strategy for 
ourselves has been developed since PR04 and is consistent with the latest industry 
standards. The solution procedure accords to the optimisation element of the intermediate 
modelling framework, using a mixed integer programming technique. With the inclusion of the 
water efficiency schemes and leakage schemes into the model solution set run times range 
from 2 to 14 hours and depend on the scale of the deficits that have to be satisfied. There are 
some 70,000 variables in the model, which will take up to 32x10

6
iterations to satisfy that the 

most cost effective solution has been chosen.

A number of scenarios have been modelled, which include an optant only metering 
programme, a change of occupier metering programme and a universal metering policy. In 
addition we have also included a scenario in which we allow leakage to start at 92 Ml/d, as 
opposed to our base line figure of 82 Ml/d, a WRSE solution and a no climate change 
scenario. The final set of model runs that we present test the sensitivity of some of these 
scenarios. Theses results are presented both in a graphically and tabular below.

Strategy Cost Breakdown - Company
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Figure B.5.4 – SWS strategy cost breakdown
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The discounted cost of each of these different policies over the planning period is presented 
in the table below.

Policy Scenario Discounted 
strategy 

costs over 
the 25 yr 
planning 
horizon

Comments

Optant metering Policy Optant switchers continue at current 
trends

Change of Occupier metering 
Policy

Optant switchers continue at current 
trends, but with the additional effect of 
metering houses whose occupier have 
changed

Universal metering Policy Universally metering everyone during 
the next AMP period

Adoption of the Regional 
Modelling Solution

Based on the WRSE model runs 
reported in November 2008.

Universal Metering Policy, with 
leakage starting at 92 Ml/d

Universally metering all domestic 
customers during the next AMP period, 
but starting with a leakage level of 92 
Ml/d, instead of 83 Ml/d

Universal Metering Policy, no 
climate change 

Universal metering policy but excluding 
the effects of climate change on the 
supply and demand forecasts.

Universal Metering sensitivity run 
with an additional 5% reduction in 
demand

Sensitivity analysis of the universal 
metering policy. A reduction of 5% 
shows how the level of investment 
over the next 25 years would reduce if 
the savings from metering were 
greater than the 10 % allowed or how 
an effective tariff policy might offset 
future investment

Universal Metering sensitivity run 
with an additional 5% increase in 
demand

Sensitivity analysis of the universal 
metering policy. An increase of 5%
shows how the level of investment 
over the next 25 years would increase 
if the savings from metering were less 
than the 10 % allowed. This run also 
provides an indication of the value of 
the investment which just sits beyond 
the 25 yr design horizon. 

Optant Metering Policy sensitivity 
run with an additional 5% 
reduction in demand

Sensitivity analysis of the optant 
metering policy. An increase of 5% 
shows how the level of investment 
over the next 25 years would increase 
if the savings from metering were less 
than the 10 % allowed. This run also 
provides an indication of the value of 
the investment which just sits beyond 
the 25-yr design horizon. 



Southern Water
Final Business Plan 2009
B.5  Maintaining the Supply/Demand Balance

- 11 -

The table above clearly shows that the most optimum metering policy over the next 25 years 
is universal metering. This analysis is based on the costs and benefits of metering and does 
not include a monetary sum for the intangible benefits of metering. This is further discussed in 
the metering policy section below.

Other key messages from the results of the modelling work above are:

• Allowing leakage to rise from our outturn level for 2007/08 to 92 Ml/d would 
increase the overall cost of the strategy by  m;

• Participation in the WRSE regional solution costs Southern Water more money, 
which would have to be reclaimed through any bulk supply charges;

• The impact of climate change in terms of discounted costs over the 25-year period 
is approximately 

• The sensitivity runs surrounding universal metering indicate that if further 
reductions in demand occur then the overall discounted cost of the strategy could 
be reduced by £8 m over the 25 year period. Likewise if the reductions are as great 
or there is a greater commitment to provide more water to neighbouring companies 
then this could bring forward a further  m of discounted costs. However, this 
potential increase is less than the equivalent increase in cost observed through an 
optant based program. Under an optant only scenario the increase in the 
discounted cost of the strategy is some  m. A conclusion from this 
comparison is that metering also provides some additional protection to customers 
in the longer term from the variances in growth rates and demand variations.

The selected schemes that underpin the universal metering strategy for the next 25 years for 
each resource zone is presented in the table B.5.3 below.
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Table B.5.3 - SWS Resource Scheme Selection

Water Resource 
Zone

Schemes During AMP5  Schemes beyond AMP 5 –
company only solution

Schemes beyond AMP 5 –
Water Resources in the 
South East of England

Isle of Wight

• Enhanced Metering

• Asset improvement 
schemes for 
groundwater sources 
(1.55 Ml/d peak, 1.05 
Ml/d average)

• Optimisation of inter-
zonal transfers (cross-
Solent main)

• Water Efficiency kits

• 1.1 Ml/d further leakage 
reduction

• Refurbishment of  L536 
borehole

• Refurbishment of K628 
borehole

As previous column

Hants South 

• Universal Metering

• Asset improvement 
schemes for 
groundwater sources 
(12.00 Ml/d peak, 8.00 
Ml/d average)

• Increase Testwood 
WSW to licence limit 

• Development of the 
enabling Testwood to 
Otterbourne transfer

• Optimisation of inter-
zonal transfers (cross-
Solent main)

• Candover & Alre 
augmentation schemes

• 7.8 Ml/d of leakage 
reduction

• R176 borehole 
rehabilitation

And, subject to satisfactory 
completion of AMP5 
schemes:

• River Itchen 
Sustainability 
Reductions residual at 
end of AMP5

As previous column

Hants Kingsclere

• Universal Metering

• Asset improvement 
schemes for 
groundwater sources 
(1.2 Ml/d peak only)

Hants Andover 

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(0.2 Ml/d peak & 
average)
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Water Resource 
Zone

Schemes During AMP5  Schemes beyond AMP 5 –
company only solution

Schemes beyond AMP 5 –
Water Resources in the 
South East of England

Sussex North 

• Renewal of the existing 
bulk supply contract 
from Portsmouth Water

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(0.30 Ml/d peak, 0.10 
Ml/d average)

• Optimisation of inter-
zonal transfers (from 
Sussex Worthing)

• River Arun Abstraction

• Renewal of the bulk 
supply of contract to 
South East Water As previous column

Sussex Worthing

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(1.75 Ml/d peak, 4.25 
Ml/d average)

• Optimisation of inter-
zonal transfers (to 
Sussex North and 
Sussex Brighton)

Sussex Brighton

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(7.25 Ml/d peak & 
average)

• Optimisation of inter-
zonal transfers (from 
Sussex Worthing)

• Provision of a 4 Ml/d 
bulk supply to South 
East Water 

Sussex Hastings

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(0.25 Ml/d peak only)

• Optimisation of inter-
zonal transfers (Bewl-
Darwell transfer)

• Renewal of bulk supply 
to SEW

• Licence variation at 
Darwell reservoir

• Re-introduction of our 
S556 source

• 0.5 Ml/d leakage 
reductions

As previous column
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Water Resource 
Zone

Schemes During AMP5  Schemes beyond AMP 5 –
company only solution

Schemes beyond AMP 5 –
Water Resources in the 
South East of England

Kent Medway

• Universal metering

• Asset improvement 
schemes for 
groundwater sources 
(10.25 Ml/d peak, 8.75 
Ml/d average)

• Optimisation of inter-
zonal transfers (to Kent 
Thanet)

• Renewal of the Belmont 
scheme bulk supply to 
South East Water

• Licence variation to the 
River Medway Scheme

• Licence variation of 
S271 groundwater 
source

• 6.5 Ml/d of further 
leakage reduction

As previous column, but 
additional schemes

• Aylesford wastewater 
recycling scheme

• Raising Bewl Water

An the assumption that 
these will enable the 
following

• Bulk Supply from Bewl 
Water to South East 
Water

• Bulk Supply from 
Burham to South East 
Water

Kent Thanet

• Universal metering

• Optimisation of inter-
zonal transfers (from 
Kent Medway)

• Renewal of the bulk 
Supply to Folkestone 
and Dover

• 0.1 Ml/d of further 
leakage reduction

As previous column, but 
additional schemes

• Enhancement of the 
bulk Supply to 
Folkestone and Dover

The post AMP5 schemes highlighted in the Water Resource in the South East of England are 
taken. The recent model runs undertaken by the EA and reported to the Water Resource in 
the South East of England forum. We recognise that further modelling work will be undertaken 
this summer (2009), which will be based on our Final Business Plan data. On completion of 
these runs we will then modify our commitment to the WRSE regional solution. However 
these changes will not affect the investment we are seeking for the next AMP period.

Whilst participating in the regional plan does not have a significant financial impact on our 
strategy during 2010 to 2015 it has the potential to impact on the level of investment required 
by SWS post 2020. The regional requirements continue to lead to the introduction of raising 
the dam wall at our Bewl Water reservoir in order to provide additional resources to 
neighbouring companies. The investment requirements of the regional strategy are therefore 
greater for SWS as schemes that are more expensive are triggered. The final strategy long 
term will be formulated following further modelling works during 2009 by the EA.

It can be seen from the table above that there are three key schemes which contribute to 
costs in the next AMP period these are summarised in the table below.

Table B.5.4 - Summary cost of the key Supply Demand balance schemes

Scheme Name Scheme Cost Key Diver

Universal Metering Supply demand drivers and River 
Itchen Sustainability Reductions

River Arun Tidal Abstraction Supply Demand balance

Testwood WSW improvements Sustainability Reductions on the River 
Itchen

Requisitions New development

Total
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The opex arising from these schemes is an additional £5.0m, which relates to costs 
associated with reading meters and processing the information.

It can be seen from the table above that the Final Business Plan is firmly management and 
proposes the completion of a programme of universal metering of our household customers 
by 2015, further reduction in leakage, the continued promotion of water efficiency initiatives, 
and some new resource development. These investments are drawn primarily by long term 
growth, Sustainability Reductions and recovery of our deployable outputs following our re-
evaluation will help the company recover its stated levels of service.

SWS’s target Levels of Service relating to restrictions and other drought measures are shown 
in table B.5.4. Further details can also be found in our Drought Plan.

The target Levels of Service fall into two main categories: customer and environmental. The 
customer target Levels of Service are expressed in terms of the frequency and type of 
restrictions (sprinkler bans, hosepipe bans and bans on “non-essential” use) that might be 
required to manage demand under drought conditions.

The environmental target Levels of Service give the frequency of Drought Permits/Orders that 
allow increased abstraction from specified sources (see Table B.5.5).

Table B.5.5 – Target levels of service

Target Levels of Service (LoS) – Type of 
restriction/measure

Target Levels of Service – Frequency (% of 
years)

Customer LoS 

Sprinkler/Unattended hosepipe ban 1 in 8 years (12.5%)

Full hosepipe ban 1 in 10 years (10%) 

Drought Order for non-essential use 1 in 20 years (5%) 

Environmental LoS

Source Drought Permit/Order 1 in 20 years (5%)

Note: The target Levels of Service frequency is taken as the number of years, irrespective of duration 
during the year

The Levels of Service that SWS has provided to customers in the past has varied across the 
region. In the Western Area it is only the Isle of Wight WRZ where we have imposed 
restrictions and Drought Orders have been sought. Target Levels of Service have been 
exceeded in Western Area.  In all of the other WRZs however, restrictions on use have been 
introduced more frequently than the target Levels of Service. 

The existing water resources are therefore unable to provide the stated Levels of Service to 
customers and to the environment.

The views of our consultees on our proposed strategy at the draft Water Resources
Management Plannstage for each of the areas are provided below in the table below. For 
each area we asked the consultees if the company-preferred water resource strategy was 
appropriate. It can be seen from the table below that there is significant support for the 
strategies proposed as we have set them out in the draft Water Resources Management 
Plan.

Table B.5.6 – Support for proposed strategies

Sub-Area Yes it was appropriate No it was not appropriate

Western 79.3% 20.7%

Central 78.6% 21.4%

Eastern 79/1% 20.7%
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The subsequent sections now set out our policies on metering, leakage and water efficiency.

The Security of Supply index from 2007/08 (base year) until 2014/15 (end of AMP5) is given 
in the table below. 

Scenario 2007/
08

2008/
09

2009/
10

2010/
11

2011/
12

2012/
13

2013/
14

2014/
15

ADO Average 
annual

96 100 100 95 95 100 100 100

PDO Critical period 
/ peak 
demand

99 100 100 94 97 100 100 100

MDO Minimum 
critical period
(NOT 
REPORTED)

77 79 100 100 100

It shows that the SOSI reaches 100 in 2008/09 and maintains 100 for the rest of AMP4.  The 
SOSI starts AMP5 below 100, mainly due to the adoption of a different design standard.  
However, all supply demand deficits are removed after two years, and the SOSI reaches 100 
in year 3, 2012/13, and maintains that value until the end of AMP5.

The values for SOSI for the AMP5 period are derived from the water resources strategy 
investment model.  However, it should be noted that the values for the rest of AMP4 are not 
derived from the investment model.  This is as a result of the following:

• The investment model uses ten water resource zones, but these will only be 
adopted at the start of AMP5, and thus the currently used nine water resource 
zones should be used for the rest of AMP4; and

• The investment model uses values of deployable output, for some water resource 
zones based on a different design standard to those used for AMP4.

It is considered that, for AMP4, SOSI should be calculated against the same design standards 
as have been adopted for the previous years in AMP4, and reflects the water resources 
investment strategy that was derived for PR04.  In this way, the SOSI for the rest of AMP4 will 
be the same as will be reported in the June Return JR09, certainly for 2009/10, and what it is 
predicted to be for JR10.

Therefore, in summary, the SOSI are derived for the different years as follows:
• For 2007/08, the value is that which was reported for JR08;
• For the rest of AMP4, 2008/09 will be the figure that is to be reported for JR09, and 

2009/10 is the value that is currently predicted to be for JR10; and
• For AMP5, the values are derived from the water resources strategy investment 

model for the 10 water resource zones.

B.5.3.2 Metering (assessment of cost and demand impact)

In this section we discuss our proposed universal metering policy of all of our un-measured 
customers by 2015. We believe that as well as metering providing the most cost effective 
strategy going forward it also provides customers with the ability to influence their bills. Our 
proposals are ambitious, but we have achieved higher installation rates per water resource 
zone during the Isle of metering trial.

We have commissioned three different pieces of work on metering which have been 
undertaken by Atkins, Mott MacDonald and NERA. Each piece of work has looked at the case 
for universal metering from different view points. 
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Atkins work has been based on testing different metering scenarios through a water resource 
investment strategy model to determine what the most cost effective solution is over a 25 year 
planning horizon. This is the Economics of Balancing Supply and Demand (EBSD) approach. 

Mott MacDonald has undertaken a cost benefit analysis which not only looks at the case for 
metering but also considers the best location and technology to use. 

NERA have continued to look at the willingness to pay approach to metering. This updated 
report builds on the case they set out in our draft business plan and answers the points raised 
by Ofwat.

Currently within England and Wales there is a continuous increase in meter numbers as more 
and more customers decide to switch. This increase in the number of optants has occurred in 
part due to the free optant policy, which was introduced by Ofwat to encourage customers to 
switch to a metered charge base, and due to the price differential between measured and 
unmeasured customers. 

This continuing trend, when projected forward would result in the existing un-measured 
population all becoming metered at some point in time. Therefore the question surrounding 
metering is not whether we should meter but whether in the longer term it is more cost 
effective to meter earlier in order to provide longer term benefits for customers.

The conclusions from each of these pieces of work, which are discussed in more detail in 
section C4 and contained in the appendices to this section, are that our proposed universal 
metering is cost effective and cost beneficial. 

The EBSD analysis above clearly shows that a universal metering strategy is the most cost 
effective over the planning horizon. This policy decision was also supported by Mott 
McDonald whose independent work concluded that a 40 year Net Present Value analysis has 
compared the scenarios and enables the most cost beneficial option to be selected. The 
analysis demonstrates that the most cost beneficial option is an intelligent metering system 
using drive-by meter reading.  NERA concluded that at a company level metering is cost 
effective as well as being cost beneficial.

In recent customer surveys undertaken by Ofwat, Environment Agency, CCW and ourselves 
confirm that customers attitudes towards metering has changed and everyone now believes 
that it is a fairer way to pay for their water as the existing system are unfair. Not only does it 
out provide information to customers about how much water they do use in their household, 
but it also allows customers to take control of their bills, which is an important factor in the 
current economic times.

Sensitivity analyses have also been carried out to assess the impact of changes in 
assumptions for the following parameters.

The most critical parameters affecting the overall programme cost of a universal metering 
approach are:

• Meter penetration;
• Water savings from reduced consumption;
• Long run marginal cost; and
• Installation efficiency savings associated with a 5-year universal metering 

programme.

The sensitivity analyses indicate that the conclusions remain robust even when these 
parameters are varied. However, it should be noted that the programme would be fully cost 
beneficial if a lower meter penetration target than 100% was adopted. This is because 
installing meters on the final 10% of unmeasured properties include the properties with 
combined supplies and multiple-occupancy where it will be expensive and difficult to install 
meters.

It can be seen that this approach is cost beneficial and is consistent with the duty to promote 
water efficiency and is entirely consistent with the recent designation of “an area of serious 
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water stress”. The strategy has the support of specialist stakeholders such as the EA, DWI, 
Natural England and SEERA. Furthermore, the absence of such a management strategy 
would make the successful promotion of further resource development more difficult. When all 
these considerations are taken in aggregate and bearing in mind that it is very difficult to 
quantify these benefits in monetary terms alone, this policy should override a simple financial 
approach. We have set out the cost benefit analysis for metering in Part C.4(A) and the 
assumptions that have been used in our assessments. 

The consultation responses we received to our proposed universal metering programme 
outlined in our draft Water Resources Management Plan showed significant support, as 
shown in Figure B.5.5 below (see also Part C.1.1.5).

Q3: Metering by 2015
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Figure B.5.5 - Metering by 2015

Therefore this strategy is both supported from a customer, regulatory and technical view 
point.

The numbers of meter installations and properties affected by the AMP5 Universal Metering 
Programme are summarised in the table below. It is proposed to install 448 thousand external 
meters and 141 thousand internal meters during AMP5. The proposed installation programme 
involves the installations of 14% of all meters in 20010/11, 24% of meters in 2011/12 to 
2013/14 and 14% in 2014/15 (Refer to installation schedule in Table B.5.7). This is designed 
to allow the installation programme to build up in year one, when the contractors start the full 
installation programme, and to ramp down in year five when many of the difficult installations 
will be scheduled.

Table B.5.7 – Installation schedule during AMP 5.

Installation types 
2010/11 2011/12 

2012/13 
Years 2013/14 2014/15 

AMP5 
Total 

Normal 
Installations 

Properties/meters 
total Internal 
meter 
installations 
External meter 
installations 

68,132 
6,813 
61,319 

116,798 
11,680 
105,118 

116,798 
11,680 
105,118 

116,798 
11,680 
105,118 

68,132 
6,813 
61,319 

486,657 
48,666 
437,992 

Properties total 9,585 16,432 16,432 16,432 9,585 68,467 

Difficult Meters total 14,378 24,648 24,648 24,648 14,378 102,700 

Installations 
Internal meter 
installations 

12,940 22,183 22,183 22,183 12,940 92,430 

External meter 1,438 2,465 2,465 2,465 1,438 10,270 
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installations 

Properties total 77,717 133,230 133,230 133,230 77,717 555,124 

Total Meters total 82,510 141,446 141,446 141,446 82,510 589,357 

Installations 
Internal meter 
installations 

19,753 33,863 33,863 33,863 19,753 141,096 

External meter 
installations 

62,757 107,583 107,583 107,583 62,757 448,262 

In conclusion our economic analysis has shown that at a company level our proposed 
metering programme is both cost effective and cost beneficial. The issue surrounding political 
and customer acceptance to metering has also been reviewed. 

The case for metering has been set when the government has published its strategy for 
water, “Future Water”, which places an emphasis on the need to use water wisely and not 
waste it by becoming more efficient with the use of water in our homes. This document sets 
out the clear policies of government and sets an inspirational per capita consumption that it 
would like to see achieved of 130 l/h/d by 2030. in setting such a target it is clear that there is 
a clear requirement to use water wisely and not waste it and that metering plays a key role in 
contributing to this aspiration.

Our own experience from our work on the Isle of Wight, clearly indicates that the installation 
of meters is generally considered to be one of the best means of reducing household demand 
because it enables customers to monitor their consumption through their water bill.  This view 
is widely supported by those respondents to our draft Water Resources Management Plan 
who responded positively to our question of whether they believed that we should meter 
everyone by 2015. Some 78% of respondents agreed that we should, particularly in this
highly water stress area.

Leakage reduction is viewed as the number one issue that we must address according to our 
customer research (section C1). SWS currently operates below its Ofwat target for 2004-09. 
However, through further analysis we show that although we currently operate below our
target level, in the longer term it is better to hold leakage at this level than to let it rise and 
then drive it back down. 

We have calculated our leakage target for the forthcoming AMP period using two approaches: 
MOC-SELL and EBSD. Both approaches comply with the tripartite report and the latest Ofwat 
guidance for determining the Sustainable Level of Leakage (SELL). WRc have undertaken 
the analysis of our SELL using a marginal operating cost approach. The conclusion of their 
work was that our short term SELL was 116.5 Ml/d with a longer term target of 89.5 Ml/d. 
Through the introduction of leakage schemes into our EBSD model we have also determined 
our leakage policy for the next 25 year planning horizon. The conclusion of this work, as 
described in section C4, demonstrates that further leakage reductions form part of a more 
cost effective strategy over the 25 year planning horizon. This result is predominately driven 
by the need to optimise the supply demand balance over the 25 years to ensure we just meet 
target headroom, rather than generating excess resources which are not required. 

Therefore we have set the leakage target for the forthcoming AMP period on the reductions 
we expect to observe through fixing leaking supply pipes which have been found as part of 
our metering programme.  This is in line with out customer leakage policy.

Years
Leakage targets

2010/11 2011/12 2012/13 2013/14 2014/15 

Leakage target 
(Ml/d) 81 80 79 77 76
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The results from the EBSD modelling suggest that our long term leakage target should be 
approximately 60 Ml/d. Therefore we are proposed solution of driving leakage down in the 
short term through customers supply pipes repairs forms part of the glide path to our long 
term leakage target. 

The selected strategy is based on the results of the economic analysis of balancing the 
supply demand balance and will be based on a falling target of 83 Ml/d in 2010/11 to 78 Ml/d 
in 2014/15. These leakage reductions will be derived from the savings generated from 
repairing supply pipes following the deployment of our universal metering programme. This 
leakage reduction profile starts us on a glide path to our longer term target of 60 Ml/d by 
2035.

B.5.3.3 Water efficiency

Ofwat has recently published proposals regarding water efficiency targets (Future Water 
Efficiency Targets, 2008). These targets aim to build on water companies’ existing duty to 
promote the efficient use of water to their customers, to ensure that companies play their part 
in achieving the Government's goal - set out in Future Water (Defra 2008) - of reducing 
individual water usage to 130 litres per person per day by 2030. 

Each company must meet a minimum target for water saved in relation to the number of 
properties served. Ofwat has proposed that the annual base service target of saving shall be 
one litre of water per billed property per day through approved water efficiency activity. In 
addition, companies are required to provide information to consumers on how to use water 
more wisely, and to take an active part in improving the evidence base for water efficiency.

The second element of the Ofwat targets is the sustainable economic level of water efficiency 
(SELWE), by which companies are expected to propose additional water efficiency activity 
above the base level water efficiency target. This is to form part of a sustainable, economic 
approach to balancing supply and demand over the full planning period. Feasible options that 
were not included in the baseline strategy were thus considered in the investment model
alongside other supply and demand options as part of the ‘twin track’ approach.

We have undertaken a review of potential water efficiency options was carried out using the 
latest literature available, including Ofwat and Waterwise. Those options considered feasible 
were assessed in terms of their estimated costs and water savings, and any practical 
considerations in their implementation were identified. The schemes were ranked by their 
AISC to indicate their cost effectiveness. The results of this analysis have been used to 
formulate the least cost strategy to achieve Ofwat’s baseline water efficiency target, which we 
recognise to be:

YearsWater Efficiency 
Targets 2010/11 2011/12 2012/13 2013/14 2014/15 

Water Efficiency
target (Ml/d) 1.01 1.01 1.01 1.01 1.01

The delivery of these targets will be achieved through:

• Water efficiency kits;
• Dual flush devices;
• Cistern displacement devices; and
• Water audit.

These will be promoted with our universal metering programme. 
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B.5.3.4 Climate Change Effects on Supply 

At the time of our draft Business Plan, it was expected that the results of UKCIP08 would 
have been released in time for them to inform the final WRMP.  Release of the new scenarios 
(under the name UKCP09) is not now expected until July 2009.  Additional work undertaken 
since our draft Water Resources Management Plan has therefore been restricted mainly to 
the refinement of the previous analysis on groundwater sources, and to reviews of the 
operation of the River Medway Scheme in the context of AMP4 Water Resources 
Investigations.

The impacts of climate change on surface water sources were assessed using three different 
climate change models to determine the minimum, ‘most likely’ and maximum expected 
climate change impacts.  Climate change impacts were not built into the supply forecasts over 
the next AMP period. The ‘most likely’ model has been used as the central reduction in 
Deployable Output, with the maximum and minimum models providing the bounds for 
headroom uncertainty using a triangular distribution for simplicity. Impacts on Deployable 
Output and Target Headroom limits were interpolated linearly, providing an incremental 
impact and increase in headroom over the planning period.  The results of this analysis are 
presented in the table below:

Impact of climate change on our sources

MDO Reduction, 2025 PDO Reduction, 2025

Headroom Headroom

Source type WRZ
Min

(Ml/d)

Most 
Likely

(Ml/d)

Max

(Ml/d)

Min

(Ml/d)

Most 
Likely

(Ml/d)

Max

(Ml/d)

Surface 
water

Company 7.28 13.48 20.06 15.42 25.45 35.11

Groundwater Company -4.94 7.33 16.92 -6.31 6.88 20.77

Combined Company 2.34 20.81 36.98 9.11 32.33 55.88

The assessment of the impact of climate change on both surface water and groundwater 
supplies will need to be kept under review, particularly following release of the UKCIP09 
climate change scenarios.  Further guidance from UKWIR and other bodies on how to apply 
the new scenarios in future planning is expected following review and interpretation of the 
new scenarios.  Delay in the release of the new scenarios means that it has not been possible 
to include their impact in this plan.  However the approaches used for this plan can be applied 
to the new scenarios.

B.5.3.5 Climate Change Effects on Demand 

The effects of climate change on demand have been estimated using the results from the 
Climate Change and Demand for Water (CCDeW) report

2
, which was published in February 

2003 as an update to a benchmark study by Herrington in 1996
3

.

The CCDeW study examined the impact of the UKCIP02 climate change scenarios across a 
number of socio-economic customer groups to provide a range of potential impacts on water 
demands extending from the 2020s to the 2050s. 

The Beta socio-economic scenario, entitled ‘World Markets’, has been used as this is most 
similar to conventional development. There is little difference between the climate change 

  
2

SEI (2003), Climate Change and Demand for Water, Stockholm Environment Institute, 
Oxford.
3

Herrington P, (1996), Climate Change and the Demand for Water.  HMSO
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scenarios for the 2020s, and so the medium-high emissions scenario has been used because 
most information is provided on this within CCDeW. For domestic demand, this gives a 1.45% 
mean increase in the 2020s, while for the 2050s factors the mean increase is 2.92%. For 
commercial / industrial demand, a mean of 2.7% has been used in the 2020s, while for the 
2050s the mean was 5.7%.

The methodology adopted to apply the CCDeW factors is described in detail in Appendix 
C.4(A).5.

The impact on demands over the 25 year planning period is very minor, 6.13 Ml/d by 2035. 
The impact of climate change on demand during the next AMP period is 1.14 Ml/d. detailed 
results are shown in the table below.

Climate change impacts on demand

Changes in Demand by 2014/15

(Ml/d)

Changes in Demand by 2034/35

(Ml/d)

Company 1.14 6.13

In conclusion it can be seen that climate change is not driving investment in the short term. 
The biggest impact of climate change will be on our supply side, particularly in of Eastern 
area. We will continue to review this work, particularly when the next UKCIP results have 
been released.

B.5.3.6 Strategic water infrastructure improvements

We have assessed the impact of Experian forecast population growth on water infrastructure 
assets. The analysis, through our distribution zone and trunk main modelling, has identified 
57 schemes where increased demand will require investment to maintain current levels of 
service. 

In the Draft Business Plan we explained that because of uncertainty over the rate of house 
building and the impact of universal metering on demand there was only one scheme with 
sufficient development certainty that warranted inclusion in the investment programme. Since 
then, the economic situation has declined further and there is even more uncertainty 
surrounding the future rate of new connections. As explained in B.5.2 above, we have 
reduced our forecast of new connections over the AMP5 period. We are therefore no longer 
planning any water infrastructure schemes in AMP5, which is reflected in our revised 
estimation of the number of requisitions we expect to see in the period.

In light of the above we are adopting a strategy that accepts more risk in which :

• Universal metering will decrease demand and release capacity in the existing 
systems which can be used to accommodate increased demand from new 
development;

• We will engage with developers to maximise their contributions towards reinforcing 
our network to serve their new developments; and 

• We will manage the strategic enhancements to our networks through our DG2 
programme of works.

Should the economy recover faster and the rate of new connections increase to a point where 
we are required to develop larger scale strategic schemes to meet new development, we will 
use the regulatory system to provide and recover the cost of these schemes.
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B.5.3.7 Requisitioning

We have made a provision in our business plan of £11m associated with requisitions. In 
setting the draft baseline Ofwat assumed that historically we had recovered 66% of water 
service new development costs, but only allowed for 45% during AMP4.  They have therefore 
adjusted our capex based on an assumed 66% contribution from developers.  

We believe that the derivation of these figures is incorrect and neither figure represents in any 
meaningful way the level of contributions received.  A review of the data suggests we receive 
more like 20% of the capex through requisition charges, the remainder being set off against 
expected future revenues.  In arriving at the 45% figure Ofwat have taken the following data: 

Source Value 
(£m)

Requisitions and other contributions DBP Table B5.2

Rechargeable works DBP Table B8.1

TOTAL income

Total new development expenditure (infra) DBP Table B5.2

Proportion 45%

The whole of the income included in this line  per annum represents “other 
contributions” rather than requisition income. 

The rechargeable works figure is based on rolling forward the 2007-08 figure as reported in 
the June Return. 

This line does include sums relating to requisitions.  However, our accounting treatment is to 
hold contributions on the Balance Sheet and amortise them over 12 years.  This means that 
the requisition income included within Rechargeable Works relates to the last 11 years, not 
the new development expenditure incurred in that year.  Thus comparing it to current new 
development costs is not meaningful. 

What is more, only around 50% of the income shown under Rechargeable Works actually 
relates to requisitions (in 2007-08 ).  Also included in the line are other 
network development income such as standpipe sales (which represent about ), 
conveyancing income, adoptions and budget estimates.  

It should be noted that requisition income is accounted for as a deferred revenue stream 
rather than being netted off the associated capex. Our revenue forecast therefore include this 
income stream. To deduct it from capex when setting the CIS baseline would mean that it is 

being double counted when setting prices. 

B.5.4 Sewerage Service

B.5.4.1 Strategy Overview

Our sewerage service strategy is to maintain levels of service and meet increased demand 
arising from new development and growth. 

We have adopted the methodology set out in the UKWIR report “Long-term/Least Cost 
Planning for Wastewater Supply/Demand” (LT/LCP) using the defined long term horizon to 
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assess risk of loss of service and the need for investment intervention in AMP5 to sustain 
service. 

In the Draft Business Plan we proposed 66 specific sewerage schemes (34 non infrastructure 
and 32 infrastructure) We also proposed six non-specific characterisation schemes. Because 
of the uncertainty over rates of new development a significant part of this programme was 
deferred to AMP6 or to the overlap programme. The major economic downturn has led us to 
review our plans and we have concluded that whilst some elements of each of the specific 
schemes are still likely to progress other elements are now unlikely. A more flexible approach 
to serving new development is therefore required and this has led to the 66 specific schemes 
being replaced by six characterisation schemes for infrastructure investment together with six 
specific non-infrastructure schemes. 

We describe our strategy and approach separately below for infrastructure (B.5.4.2) and non-
infrastructure (B.5.4.4).

B.5.4.2 Demand Forecast

Population and household projections (see B.5.2) underpin our demand forecast. 

A wastewater return to sewer rate of 170 litres/head/day was used. Although we anticipate a 
10% savings in per capita consumption from unmeasured customers as a result of the 
universal metering proposed in this Plan, this may largely arise from uses which are not 
currently returned to sewer, e.g. watering of gardens, car washing, etc. Consequently, the 
impact of water demand measures on flow to sewer is uncertain. No allowance has therefore 
been made for any potential reduction in the wastewater return to sewer rate. The impact of 
the metering programme on the sewer return rate will be monitored in AMP5 and will inform 
our investment plans for AMP6.

For sewerage non-infrastructure, current flows at wastewater treatment works have been 
determined from available certified flow measurements in the majority of cases. The assumed 
per capita returned to sewer flow rate has therefore only needed to be applied to forecast new 
development, in order to calculate the forecast treatment works dry weather flow at the design 
horizon for non-infrastructure sites (2020).

B.5.4.3 Social and environmental costs

Social and environmental costs have not been incorporated into investment plans for the 
sewerage service. This is because there is insufficient detail available on the environmental 
impact or on the value of that impact to enable us to quantify the costs. Lengthy site specific 
studies are required to determine these, which by their very nature cannot be undertaken at 
this stage for infrastructure characterisation schemes where the location is undefined.

No studies have been undertaken for non-infrastructure schemes because there is insufficient 
detail available on the environmental impact to allow us to complete a full cost benefit 
analysis.

B.5.5 Sewerage Infrastructure

B.5.5.1 Our approach and investment proposals

The current economic downturn and credit squeeze are reportedly having a major impact on 
the rate of house-building. We have therefore opted to move away from the scheme based 
approach for sewerage proposed in the draft business plan and include only ‘characterisation’ 
schemes in the final plan. This decision follows meetings with key Ofwat staff and remains
consistent with the UKWIR LT/LCP methodology (all catchments fall in the “possible but 
uncertain” category).
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The key factors in the characterisation approach are (a) the forecast number of new 
connections and (b) cost per connection. 

Analysis has demonstrated that the cost per connection increases progressively with 
decreasing catchment size. We have therefore identified six catchment groupings 
(characteristics) based on existing catchment size, and have calculated the average cost of 
providing for new connections in each of the size bandings. Our projections estimate 
approximately 75,000 new connections in AMP5 (see table B.5.2).

Table B.5.8

Estimated 
total 

connections

Cost per 
connection for 
supply demand 
schemes (exc 

Requisition and 
Maintain DG5 

schemes)
£

Total costs for 
supply demand 
schemes (exc 

Requsition and 
Maintain DG5 

schemes)
£000

Category 1 (PE <5000) 2570

Category 2 (PE 5000-10000) 3168

Category 3 (PE 10000-15000) 4952

Category 4 (PE 15000-25000) 15909

Category 5 (PE 25000-45000) 20586

Category 6 (PE >45000) 28034

TOTAL 75220 Ave=

Table B.5.8 shows that the total cost of supply demand sewerage characterisation schemes 
to support the anticipated new connections is . This excludes requisition expenditure 
and costs associated with maintaining the DG5 internal registers at their current level. It 
should also be noted that of this total is allocated to IRE.

We anticipate requisition expenditure of in AMP5 and that approximately  of this 
will be recovered from developers (see B.5.5.7) the balance being recovered from charges for 
new customers over a 12 year period. We also anticipate expenditure to maintain DG5s at 
their current level of . The total expenditure to maintain the sewerage supply 
demand balance is therefore (table B.5.9).

Table B.5.9 – Total expenditure to maintain sewerage supply/demand balance

Expenditure to support new 
connections

4

Expenditure to maintain DG5

Requisition expenditure

Total expenditure to maintain 
supply demand balance

We propose that the cost per connection, and the number of connections in each size band, 
as shown in table B.5.8, should be used as the basis for logging up or down if actual 
connections are significantly at variance with our current estimates.

We believe that in the current economic climate this represents the most practical approach to 
balancing the three requirements set out in the introduction in B.5.1 above.

  
4

Proportional allocation - £23.07m supply demand, £20.0m IRE
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B.5.5.2 Cost per connection – AMP4

In section 3.3.2 of the Capital Incentive Scheme draft baseline Ofwat state: “We do not think 
that you have provided convincing evidence that future unit costs should be greater than the 
unit cost per connection over the first three years of AMP4”. Table B.5.10 below provides a 
breakdown of actual and forecast expenditure over the AMP4 period against the number of 
actual and forecast new connections. The table shows that most of the capital expenditure will 
occur in the last two years of AMP4 and that the first three years of AMP4 are not typical of 
the period. It demonstrates that £1,067 is likely to reflect the cost per new connection over the 
whole AMP4 period, compared to £580 per connection over the first three years. It would 
therefore be inappropriate for Ofwat to base their determination in line with new development 
expenditure per connection SWS has reported over the past three years.

Table B.5.10 - Sewerage Infrastructure

2005/06 2006/07 2007/08 2008/09 2009/10 Total in K4

New connections - actual to 
date

14,314 12,030 12,456

New connections - forecast

14,721 10,304 63,824

Requistion expenditure -
actual to date (£000)

Requistion expenditure -
forecast (£000)

Sewerage growth schemes -
actual to date (£000)

Sewerage growth schemes -
forecast (£000)

Cost per new connection

B.5.5.3 Cost per connection – AMP5

The cost per connection for each characterisation scheme in the AMP5 period has been 
calculated using 46 schemes analysed for the draft plan. These were re-analysed for the final 
plan, taking into account feedback received from Ofwat. The identification and detailed 
analysis of the 46 schemes are explained in detail in B.5.5.5 below, and in C.4(B).

In calculating cost per connection, we have recognised that a proportion of new connections 
will be in catchments with sufficient existing headroom, and which therefore will not require 
investment. Our forecast outturn of new connections for AMP4 is approximately 64,000 new 
connections during the period. In the AMP4 period we are investing in seven catchments to 
provide capacity for approximately 26,000 new connections. This implies that for every two 
connections requiring investment, a further three can connect without investment, i.e. 
approximately 40% of new connections require investment. We have used this ratio to 
determine the sustainable level of investment required to meet increased demand from new 
development in AMP5. 

It can be seen from Table B.5.1 that we forecast approximately 75,000 new connections will 
be made in AMP5 across all catchments. Using the ratio described above, we have 
concluded that investment is required for approximately 30,000 new connections, with the 
balance being absorbed by catchments with sufficient headroom. In table B.5.8 we have 
calculated the average cost per connection for each of the 75,220 connections we are 
expecting. The cost per connection in each size category increases if we base calculations on 
the 30,000 that require investment, as shown in table B.5.11.
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Table B.5.11 – Cost per connection for each connection requiring investment

Estimated 
total 

connections

Cost per 
connection for 
supply demand 
schemes (exc 

Requisition and 
Maintain DG5 

schemes)
£

Total costs for 
supply demand 
schemes (exc 

Requsition and 
Maintain DG5 

schemes)
£000

Category 1 (PE <5000) 1028

Category 2 (PE 5000-10000) 1267

Category 3 (PE 10000-15000) 1981

Category 4 (PE 15000-25000) 6364

Category 5 (PE 25000-45000) 8235

Category 6 (PE >45000) 11214

TOTAL 30088 Ave=

Total expenditure for sewerage infrastructure growth is approximately (including 
estimated expenditure on requisition schemes and on maintaining DG5s), equating to an 
average of  per connection in AMP5 (overall for 75,000 properties), compared with 

for AMP4. Further detail on average costs per connection in AMP4 and AMP5 is 
provided in C.4(B).

B.5.5.4 Allocation of new connections to catchment category 

As explained in B.5.5.1, the forecast number of new connections is a key factor in the 
characterisation approach. To determine the total cost of each characterisation scheme, it 
was necessary to allocate the total forecast new connections in AMP5 (75,220) to each of the 
defined catchment categories (table B.5.8). 

The 46 detailed schemes analysed for the draft business plan, and reanalysed for the final 
plan, represent the best information available on new development in our area. If the 
economic downturn had not occurred, the new connections contained within the schemes 
would have triggered the need for sewerage investment. We have therefore allocated the 
75,220 new connections in AMP5 (and the 30,000 requiring investment) to each catchment
category in proportion to the new connections contained within the 46 detailed schemes. For 
example, if 37% of the new connections contained within the 46 schemes fell within Category 
6, 37% of the 75,220 new connections anticipated in AMP5 have been allocated to this 
category (i.e. 28,034 connections). 

Further details on allocation of new connections to each catchment characterisation category 
are provided in Part C4(b).

B.5.5.5 Detailed scheme level analysis

Rationale and Overview

As explained above, we used detailed analysis of 46 schemes carried out for the Draft 
Business Plan, and re-analysed for the Final Business Plan, to (a) calculate cost per 
connection and (b) allocate new connections to the six catchment categories. The 46 detailed 
schemes therefore underpin the characterisation approach. This section explains in more 
detail how these schemes were identified and the assumptions applied in our analysis.

The 46 detailed schemes were identified through UKWIR’s LT/LCP methodology. The 
process is described in detail in C.4.4.3 and summarised here:

We reviewed the potential for development in all of our sewerage catchments in accordance 
with the methodology (figure 5 in the LT/LCP report), using Experian’s household projections 
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and information on the location of new development (the projections reflected the 
Government’s ambitions for increased delivery of housing, incorporating no downward 
adjustment in response to the economic downturn). We focussed on 66 catchments where 
development was likely to be significant either in terms of absolute numbers of new 
properties, or proportionately compared with the existing catchment size (stage 1 of the 
LT/LCP method). Of these 66 catchments we identified 46 where we anticipated that 
investment required would be either ‘possible’ or ‘probable’ as a result of new development. 
(32 of these were proposed in the draft business plan for the AMP5 period).

Where we considered that investment required was ‘possible’ we opted to carry out detailed 
modelling to determine potential consequences (stage 2 of the LT/LCP method), and 
therefore carried out detailed modelling for all of  these 46 catchments (stage 3 of the LT/LCP 
method).

A detailed breakdown of this analysis is given in Part C.4(b) (data table C.4(b).6.1) and 
explained in C.4.4.3.

We modelled the ability of the 46 catchments to accommodate flows from new development 
using a range of 1-in-30 year storm events. Allowance was made for urban creep and climate 
change (more detail provided below). Where modelling predicted deterioration in performance 
as a result of flows from new development (measured by new flooding, increased existing 
flooding, or an increase in CSO spills), improvements were proposed. These were designed 
to return the sewer system performance to current levels, but not to additionally resolve 
existing flooding issues (to avoid duplication with flood relief schemes). 

Approach to identifying feasible options

Option appraisal was undertaken to identify the changes required to return the system 
performance back to the level of service that existed without the increased demand. The 
following options were considered:

• new sewers to divert flow directly to wastewater treatment works without impacting 
on sewerage systems in congested areas (e.g. Maidstone)

• upsized sewers

• upsized pumping stations

• new pumping stations

• upsized sewers downstream of CSOs to address the impact of development in 
terms of increased spill volume and consented pass forward flow.

• storage options to attenuate flows

• linking drainage catchments (e.g. Sellindge/Hythe and Hailsham 
South/Eastbourne).

In identifying the required investment to accommodate flow from new development a standard 
approach to development forecasts was applied to all sewerage catchments. That premise 
was that the Local Development Frameworks and the population forecasts to 2026 were 
fixed. Each development site would have its own commencement date, build rate and full 
occupancy date, however, all developments forecast to be occupied up to 2026 would be 
accounted for. It was therefore not necessary to undertake complex optioneering to consider 
different permutations of build rate as all would be built at some point during the design 
horizon under consideration. 

Within this constraint a variety of options were considered during scheme assessment 
including:
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• Linking Drainage Catchments - where appropriate the possibility of diverting flow 
from one sewerage catchment to a neighbouring catchment thereby rationalising 
our drainage areas was considered. This was undertaken in detail in the Sellindge 
sewerage catchment where flow due to new development would overload the 
existing wastewater treatment works and the neighbouring Hythe WTW may have 
adequate capacity to accommodate the flow. This was also considered and 
discounted at a high level as not feasible in other catchments, for example 
Hailsham South where flow transfer to Eastbourne or Hailsham North may have 
been an option to allow balancing of flows.

• Flow Diversion – a number of individual developments in the Local Development 
Frameworks produced by Planning Authorities are very large. As a rule it is unusual 
for sewerage networks local to large developments to have spare capacity to 
accommodate the high design flow from these sites. Options to provide new 
sewerage systems dedicated to these large developments to either divert flow to an 
adjacent catchment or to a point of capacity in the local catchment were 
considered. Our Network Development Plan for Sellindge is a good example of this 
approach. 

• Where appropriate, storage options to attenuate flow were considered. However, 
storage tanks carries a higher risk of increased operational maintenance, septicity 
and odour complaints. For these reasons options reliant on storage were 
discounted. We consider investment to increase the capacity of trunk sewerage 
systems more appropriate.

Sewer design standards and risk

The 1-in-30 year design standard used in the modelling is consistent with “Sewers for 
Adoption”. It is also our minimum standard for flood alleviation schemes, and represents a 
reasonable level of headroom above the 1 in 20 year standard for inclusion on the DG5 
register. It is also consistent with the definition of ‘exceptional weather’ used for GSS 
payment, and underlines the principle that the trigger for GSS represents a target for a good 
level of service. Given the investment levels required to achieve a uniform standard of 1 in 30 
year flood protection, we have not consulted with our customers as to whether they would be 
prepared to see an increase in customer charges to fund a higher flood standard (1-in-50 year 
for example).

For the Draft Business Plan we identified any additional flooding as triggering asset 
improvements. This gave rise to unrealistically high proportion of upsizing required. For the 
final plan we carried out sensitivity analysis and have subsequently used any increase in 
flooding of at least 10 m

3
and 20% as the trigger for asset improvements. 

Interactions with the Capital Maintenance and Quality Programmes 

Potential duplication with flood relief schemes (had specific schemes been proposed in 
AMP5) was avoided by designing investment proposals to return the sewer system 
performance to current levels, but not to additionally resolve current flooding problems.

The impact of urban creep and surface water inflow

We based our detailed analysis on the assumption that the upcoming Floods and Water Bill 
will amend S106 such that WaSCs will be able to refuse surface water connections to foul 
and combined sewers. We assumed therefore that all new development will be separately 
sewered, and that surface water will be dealt with using SuDS or some other method, but will 
not discharge into foul or combined sewers. 

Notwithstanding this assumption, there will inevitably be some future mal-connections of 
surface water into the foul or combined systems, arising from house extensions, and highway 
drainage for example. Based on a limited amount of work carried out on AMP4 schemes we 
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estimated an additional volume of 2 m
3

per property. (This is a change from the Draft 
Business Plan which used 4 m

3
per property).

Allowance for climate change

For the sewer capacity modelling, the peak storm intensity of the design rainfall derived from 
the Flood Estimation Handbook (FEH) was increased by 20%, in accordance with the latest 
advice from Defra regarding allowance for climate change.

The cost of laying a pipeline is primarily a function of the length and depth of a pipeline, and 
the costs of excavation, disposal of excavated material, and reinstatement. Within limits, the 
diameter of the pipe has relatively less impact on costs. Given the life-expectancy of a sewer 
pipe (in excess of 100 years) it makes sense to design each individual pipe-length to 
accommodate likely flow rates for the long-term to provide best value to customers. 

Locational uncertainties at catchment level

As explained in section B.5.2, two data sources were used to inform projections of new 
connections: the Experian projections and a site-based assessment. In some catchments the 
Experian projections exceed the site-based assessment due to lack of site-specific 
information (e.g. no development plan document published by the planning authority). In the 
Draft Business Plan, the development for which location was uncertain was grouped to one 
site and located furthest from the wastewater treatment works. We have noted Ofwat’s view in 
paragraph 3.3.2 of the Capital incentive scheme draft baseline that this approach did not 
reflect a balanced view of risk. We therefore redistributed the development with unknown 
location evenly throughout the catchment in the re-modelling undertaken for the Final 
Business Plan.

B.5.5.6 The impact of climate change: precautionary vs. adaptive approach

The cost of laying a pipeline is primarily a function of the length and depth of a pipeline, whilst 
the diameter of the pipe has relatively less impact on costs. Given the life-expectancy of a 
sewer pipe (in excess of 100 years) it clearly makes sense to design each individual pipe-
length to accommodate likely flow rates for the long-term, ie a precautionary approach. This 
will provide best value to customers.

However, at catchment level, it is not necessary to invest in all assets at a single point in time 
when investment may not be required until some point in the future. Only those assets where 
investment is triggered by new development (increased flooding, etc) require immediate 
investment (but designed for the long-term future at asset level). At catchment level, this 
represents an adaptive approach – only investing as and when required.  

Our proposal to use a characterisation approach allows us to take this adaptive approach, 
investing specifically in those assets requiring upsizing, at an appropriate time, depending on 
actual rates of development and actual impact of climate change. This satisfies the principal 
requirements of ensuring that development can proceed without causing additional spills from 
sewers, and at least cost to customers. 

B.5.5.7 Requisitioning

Ofwat challenged the proportion of new development costs which we have recovered through 
requisition charges in the CIS draft baseline. They said that during the first three years of 
AMP4 we have only recovered  of new development expenditure compared to an 
industry average of 64%. To address this apparent gap, Ofwat have assumed that we will 
recover . This represents half the gap between what they believe our contribution rate is, 
and what they believe the industry average is.

We believe that in arriving at , Ofwat have taken the following data:
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Table B.5.12

Source 2005-06 2006-07 2007-08 TOTAL

Requisitions and other 
contributions

JR T36

Rechargeable works JRT23

TOTAL income

Total new development 
expenditure

JR T36

Proportion 

This comparison is not relevant or meaningful because the rechargeable works line includes 
significant amounts of other income, and the requisitions line only includes diversions. 

Analysis of the requisition contributions we have received over the past few years suggests 
that the actual amount of requisition income equates to approximately  of new 
development costs. 

The reason the proportion is significantly less than the 64% quoted as the industry average is 
that we take into account income from annual sewerage charges when we negotiate 
contributions from developers. These are calculated over a 12 year period in accordance with 
S98 – 101 of the 1991 Water Industry Act. Any shortfall between the cost of the requisition 
and forecast income arising from annual sewerage charges (paid by connected properties) is 
requested from the developer. The cost of requisitioned sewers is therefore partly recovered 
directly from customer charges and partly from the developer. Three examples are provided 
in C.4(b) to show how customer charges and developer contributions are calculated.

The figure of 64% quoted for the industry average would require either an expectation of very 
little future income from a development or very high capex. We do not believe this is credible 
and challenge its basis. This is supported by the fact that  Ofwat has investigated allegations 
of overcharging by SWS in relation to two requisitions during the course of 2008 at  

In estimating expenditure on requisitionable sewers in AMP5, we have adopted a cost per 
connection approach rather than a proportion of new development cost. Based on data 
reported in the June Returns of 2006, 2007 and 2008 we have calculated that the average 
cost of requisitions per new connection was  in this period. We have used this figure to 
calculate the likely expenditure on requisitionable sewers of in AMP5, based on a 
projected increase of approximately 75,000 new connections.

It should be noted that requisition income is accounted for as a deferred revenue stream 
rather than being netted off the associated capex.  Our revenue forecasts therefore include 
this income stream.  To deduct it from capex when setting the CIS baseline would mean that 
it would be double-counted in setting prices.
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B.5.6 Non-infrastructure proposals for AMP5

B.5.6.1 Increases in capacity at wastewater treatment works

The sewerage service population is forecast to increase by about 159,000 over the AMP5 
period. The additional demand arising from this population increase has been assessed for 
each wastewater catchment using the population projections from Experian Business 
Strategies described in B.5.2 above.  

The additional flows that arise from increased population have been projected to 2015 and 
2020 for each works and used to determine the risk of exceeding the consented Dry Weather 
flow (DWF) and installed process capacity. 

• Consented Dry Weather Flow

Assessment of the risk of consented flow non-compliance was undertaken for each 
wastewater treatment works with a numeric DWF consent. Where exceedance of consented 
DWF was forecast, indicative standards for the new discharge were obtained from the EA 
following negotiation. The Agency has stated for that for 18 works it is prepared to grant a 
permit for increased consented DWF without modifying other consent parameters. For these 
sites no AMP5 investment is planned.

• Installed process capacity, 

The process capacity of all works above 2,000 population equivalent (PE) was assessed 
against forecast demand. 

The outcome from this assessment was used to determine the need for investment in the 
AMP5 period to 2015. For the majority of catchments it was concluded that deferral of 
investment to AMP6 was appropriate or recognised that the NEP programme would provide 
additional capacity at many key sites. However, the following six WTW investment schemes 
were identified for inclusion in our Final Plan, driven by new development.

− Barnes Green – inlet works improvement

− Hailsham North – additional process capacity

− Hailsham North/South – new discharge location investigation

− Slinfold – DWF exceedance

− Whitewall Creek – DWF exceedance

− Infiltration reduction study (7 catchments).

Further details of the risk assessment and the included schemes is provided in Section C4.5
of Part C4(b) . The schemes for Slinfold and Whitewall Creek have been categorised as 
defined contingent schemes.  The remainder are classified as defined schemes. Our 
interpretation of the UKWIR methodology is that the defined contingent category allows the 
transfer and possible logging up of additional investment should the location of development 
change from one WTW to a neighbouring WTW.

Option appraisal was undertaken for the schemes for Barnes Green, Hailsham North 
additional process capacity, Slinfold and Whitewall Creek to determine the optimum 
engineering solution.  In each case enhancement of the existing assets offers the least cost 
option.  In the case of the Hailsham North/South new discharge location we are proposing the 
detailed study to allow us to determine the best option for delivering additional discharge 
capacity for these sites once the existing works DWF consent headroom is taken up.  In 
similar vein we are proposing the infiltration reduction studies to allow us to determine 
whether infiltration reduction is a feasible and cost effective option compared to other 
alternatives.
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All the proposed schemes have been designed to a 2020 planning horizon. We anticipate that 
all the capacity provided will be utilised by 2020.

The expenditure required to maintain the supply demand balance for wastewater non-
infrastructure assets is provided in table B.5.13.

Table B.5.13 – Wastewater Service – non-infrastructure - expenditure in AMP5

Scheme 
Number

Scheme Title Total 
Capex 
(£000)

MNI 
(replacement 

of 
depreciable 

assets)

ENI (new 
depreciable 

assets)

AGAS090498_F Barns Green WTW

AGAS090855_F
Hailsham N and S new 
discharge point study

AGAS090405_F Hailsham North WTW

AGAS090283_F Slinfold WTW

AGAS090441_F Whitewall Creek WTW

BGAUK0196_F
AMP5 - Yr1-5 Infiltration 
Investigations (7WTWs)

Total

B.5.6.2 Capex incentive scheme (CIS) – draft baseline

In the CIS draft baseline Ofwat state “You propose to increase sewage treatment capacity by 
significantly less than the increase in population that you expect in your area…………..We 
believe that your proposal is riskier than the approaches other companies have taken. We 
have increased your expenditure by an amount sufficient to finance additional population 
equivalent sewage treatment capacity at seventy-five per cent of population growth.”

Part of the apparent shortfall in provision of treatment capacity arises because the Quality 
programme includes schemes for catchments where new development is forecast and 
capacity to serve it will be provided by those quality schemes.

The remainder of the apparent shortfall is in catchments where sufficient capacity exists to 
accommodate the forecast increase in demand. 

An appropriate cost allocation to supply demand has been made for the relevant NEP 
schemes and further details are provided in the data tables in Section C4.  Appropriate 
allocation to capital maintenance has also been made for the six pure supply/demand non 
infrastructure schemes in the AMP5 period.

Table B.5.14 provides a breakdown of investment provision for increased population 

Table B.5.14

AMP5 investment driver No. of 
wastewater 
treatment 

works

Population 
increase 
provision

% of total 
population 
increase

Quality 39 88,155 56

Supply demand 4 8,418 5

No investment planned 323 62,411 39

Total (Ofwat Table B.5.4 line 10) 366 158,988 100




