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C4(A) Supply Demand Appraisal

C.4.1 Introduction

This section sets out the company’s supporting information to our strategy for maintaining the 
supply demand balance as described in section B5. The detailed information set out in this 
section is further supported with additional reports which are contained in the accompanying 
appendices details of the resources referred to will be found in Appendix C.4(A).5. The 
conclusions that are drawn from this work are that:

• Universal metering during AMP5 forms part of a cost effective strategy over the next 
25 years;

• Our current leakage level is below our short run economic level but above our long 
term target, as defined through our Economics of Balancing Supply and Demand 
(EBSD) modelling;

• The delivery of our Sustainable Economic Level of Water Efficiency (SELWE) target 
of 1.01Ml/d can be delivered through an integrated approach with the delivery of our 
universal metering programme;

• The River Itchen Sustainability Reductions have been integrated into our water 
resources plan resulting in the need to develop our Testwood WSW to its’ licence 
limit; and

Executive Summary

We are proposing to invest over £200m in supply demand balance schemes over the next 5 
years to provide our current and future customers with a sustainable water supply that meets 
our target levels of service. The investment represents the best long term strategy for customers 
as it minimises the investment required in future AMP periods.

The key aspect of our investment programme is our Universal Metering scheme. This scheme is 
a cost effective solution to the challenges we face in this region. We have updated our cost 
benefit analysis and this has confirmed that the scheme is also cost beneficial. 

The schemes proposed for the Water service are presented in the table below.

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
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• We have adopted the output of the Water Resources in the South East of England 
modelling work into our plan.

The following text describes our supply demand appraisal; metering policy; leakage; and 
water efficiency strategy during the 2010 to 2015 period.

C.4.2 Supply Demand Appraisal 

This section summarises the changes to our proposed investment strategy to maintain the 
Company’s supply demand balance over the next 25 year planning horizon across each of 
our ten Water Resource Zones. We have revised our draft Water Resources Management 
Plan (Appendix C.4(A).5). This plan contains the detailed breakdown of all the components 
that are used to derive the proposed strategy and the modelling work that underpins it.

The strategy has been based on the analysis at the Water resource zones level. However due 
to the segregated supply areas we have, for the purposes of strategic planning, considered 
policy decisions in larger, sub-regional areas, as shown in Figure C.4.1 below.

Figure C.4.1 – 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.

• 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
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• Folkestone and Dover Water Services.

This strategy has been derived through a series of detailed modelling runs which have 
compared different metering policies and their associated investment requirements with each 
other in order to determine which is the most cost effective strategy over the next 25 years. 

The premise of the comparisons, which are represented in figure C.4.1 below, is to determine 
whether the benefits of a reduced demand forecast can lead to a smaller, delayed resource 
scheme being developed when compared to a lesser programme of demand management. 

Figure C.4.2 Benefits of metering

The approach we have adapted to formulate our strategy follows current best practice as set 
out in the Economics of Balancing Supply and Demand (Ref: UKWIR, 2002, The Economics 
of Balancing Supply & Demand (EBSD) Guidelines. Report 02/WR/27/4). The scenarios we 
have tested are set out in table C4.1 below.

The baseline position used for the derivation of the strategy is set out in the table below for 
the do nothing scenario.
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Table C.4.1 Baseline supply demand position for each water resource zone

Zone Scenario 2010-11 2011-12 2012-13 2013-14 2014-15 2019-20 2024-25 2034-35

Isle of Wight Average 7.24 7.30 7.90 8.43 8.61 -5.68 -6.25 -7.73 

Isle of Wight MDO 6.87 6.93 7.53 8.06 8.24 -6.02 -6.56 -7.96 

Isle of Wight Peak 1.62 1.62 2.69 3.19 3.34 -11.57 -12.94 -16.07 

Hants South Average 61.61 62.02 63.06 66.87 71.21 -20.94 -22.18 -26.11 

Hants South MDO 43.26 43.67 44.70 48.51 52.85 -39.26 -40.45 -44.17 

Hants South Peak 3.76 4.52 6.46 10.61 18.82 -52.26 -52.54 -56.80 

Hants 
Andover 

Average 3.38 3.38 3.60 3.65 3.68 3.63 3.48 3.09 

Hants 
Andover 

MDO 2.04 2.04 2.27 2.32 2.35 2.28 2.12 1.71 

Hants 
Andover 

Peak 2.48 2.49 2.72 2.80 2.85 2.89 2.74 2.33 

Hants 
Kingsclere

Average 2.42 2.44 2.45 2.46 2.47 2.45 2.41 2.34 

Hants 
Kingsclere

MDO 2.70 2.72 2.73 2.74 2.74 2.73 2.70 2.63 

Hants 
Kingsclere

Peak 0.52 0.55 0.57 0.58 1.79 1.80 1.73 1.66 

Sussex 
North 

Average -10.18 -10.12 -9.93 -9.82 -9.63 -10.08 -10.84 -12.45 

Sussex 
North 

MDO -21.65 -21.59 -21.39 -21.29 -21.09 -21.51 -22.25 -23.80 

Sussex 
North 

Peak -17.88 -17.81 -17.55 -17.31 -16.97 -17.09 -17.87 -19.63 

Sussex 
Brighton

Average -0.36 0.02 1.67 4.54 8.36 9.28 9.50 8.89 

Sussex 
Brighton

MDO -1.11 -0.74 0.91 3.77 7.59 8.48 8.70 8.10 

Sussex 
Brighton

Peak -2.96 -2.41 -0.57 2.49 6.49 8.19 9.04 8.95 

Sussex 
Worthing

Average 9.19 9.38 13.01 13.11 13.99 14.28 14.30 13.35 

Sussex 
Worthing

MDO 10.48 10.66 14.29 14.39 15.27 15.55 15.57 14.65 

Sussex 
Worthing

Peak 10.52 10.76 11.93 12.07 13.01 13.66 13.95 12.99 

Sussex 
Hastings

Average 2.30 2.45 2.64 2.78 2.91 2.14 1.02 -1.74 

Sussex 
Hastings

MDO 3.06 3.20 3.39 3.53 3.66 2.89 1.76 -0.99 

Sussex 
Hastings

Peak 0.59 0.79 1.06 1.51 1.69 0.97 -0.12 -3.11 

Kent 
Medway

Average -8.75 -8.27 -4.51 -2.07 1.80 -0.86 -4.56 -12.30 

Kent 
Medway

MDO 0.47 0.94 4.68 7.11 10.97 8.33 4.67 -2.98 

Kent 
Medway

Peak 1.82 2.50 7.95 10.60 14.66 11.09 5.96 -5.26

Kent Thanet Average 7.40 7.63 7.87 8.04 8.23 7.95 7.06 5.04 

Kent Thanet MDO 1.01 1.23 1.46 1.63 1.81 1.52 0.64 -1.33 

Kent Thanet Peak -6.23 -5.88 -5.51 -5.23 -4.92 -5.09 -5.91 -8.17 
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Table C.4.2 Summary baseline supply demand balances at a sub-area level

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 with the phasing of our 
revised deployable outputs (table C.4(A).2), we start 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 
the available deployable output in the zone. We have generated similar baseline positions for 
each of the scenarios that have been modelled. 

The scenarios that we have modelled are outlined in Table C.4.3 below. This table shows the 
factors that were considered under each of the modelling scenarios.

Table C.4.3 Scenarios modelled in determining Southern Waters investment plans
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(Sussex WRZs from 
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3
Universal 
metering

Universal metering in 
all WRZs P O AMP

4 O P AMP
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4
Regional 
strategy

As Scenario 3, but 
with WRSE resource 
developments and 
bulk supplies forced in
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Leakage 
rise to Ofwat 
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The results of the modelling work are presented in the summary table below (Table C.4.4). 
This table shows the total discounted costs over the 25 year planning horizon for each of the 
scenarios. A more detailed breakdown of these costs is presented in the revised Draft Water 
Resources Management Plan in appendix C.4(A).5.

Table C.4.4. Scenario modelling results

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 everyone 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. 

Based on the modelling results presented above it can be seen that our universal metering 
strategy is the most optimum metering policy over the next 25 years. This analysis is based 
on the costs and benefits of metering but does not include a monetary sum for the intangible 
benefits of metering. This is further discussed in the metering policy section below.



Southern Water
Final Business Plan 2009
C.4(A) Supply Demand Appraisal (Water Service)

- 8 -

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 

• Participation in the WRSE regional solution increases the costs to Southern Water, 
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 and

• 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 

over the 25 year period. Likewise if the reductions are as great or there is a 
greater opportunity to provide more water to neighbouring companies then this could 
bring forward a further  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  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 schemes that form part of this modelling strategy are presented in Table C.4.5 below. 
The table shows the investment required during the next AMP period as well as the 
investment required post AMP 5 both for a company only solution and a Water Resources in 
the South East of England solution.

It will be seen that the strategy combines measures to reduce demand as well as increase 
supplies. We believe that both types of scheme are required to ensure that we meet future 
demands in the most resilient way.
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Table C4.5 Water resources strategy

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 

• Universal metering

• Renewal of the existing 
bu k supply contract 
from Portsmouth Water

• 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 South East Water

• Licence variation at 
Darwell reservoir

• Re-introduction of the
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 C522 
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 Fo kestone 
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 cost of the selected schemes that feature in our business plan are set out in Table C4.6 
below

Table C4.6. Summary table of the AMP 5 costs

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

The strategy presented is driven by growth and the incorporation of the proposed River Itchen 
sustainability reductions, both of which impact on our current baseline supply demand 
position and create consequential deficits across our region.

The derivation of this strategy has been based on the assumption that other key outputs 
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 maintain our deployable outputs;

• Quality based schemes that ensure we comply with our drinking water obligations
whilst maintaining the deployable outputs of these sources.
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Therefore in conclusion, the work undertaken to date has shown that a universal metering 
programme, combined with limited resource development clearly forms a cost beneficial 
strategy. During the next AMP period we therefore propose to spend:

• on universally metering our unmeasured customer base;

•  developing a new resource on the River Arun; and

• developing our existing source on the River Test to help overcome the 
Sustainability Reductions.

C.4.2.1 Changes to the Supply Demand Balance since the draft Water Resources 
Management Plan

We have updated our draft Water Resources Management Plan to take account of:

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

• Feedback on our draft business plan;

• The inclusion of the Sustainability Reductions on the River Itchen; and

• The inclusion of the initial results, published in November 2008, of the Water 
Resources in the South East of England Modelling work.

The revised draft Water Resources Management Plan is included in Appendix C.4(A).5 and it
sets out in detail the assumptions and forecasts that underpin the strategy. A high level 
summary of these key changes are set out below.

Demand Forecast

• We have changed the reference base year from 2006/07 to 2007/08;

• We have revised the property and population forecasts taking into account the 
published South East Plan figures and the current economic downturn (See B.5.2);

• We have incorporated Ofwat’s water efficiency target savings for the period of 2010 
to 2015 into our demand forecast;

• We have revised our measured per capita consumption forecast based on the 
continued trend of reduced volumes of water associated with toilet flushing through 
the continued rollout of the 6 litre cisterns;

• We have assumed that all new houses will be built to the latest code for sustainable 
homes standard of 125 litres per head per day in private housing and 105 litres per 
head per day  in social housing;

• We have assumed that the volume of water used by the current best practice 
appliances will represent the average volume of use by appliances in 25 years; and

• We have also revised the dry year demands and the peak to average factors in all the 
water resource zones;

The result of these changes has decreased the demand forecast by over 45 Ml/d at the end of 
the planning horizon, as shown in figure C.4.3, below.
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Figure C.4.3 Difference between the Draft Water Resources Management Plan and the 
revised Draft Water Resources Management Plan for the Dry year annual average scenario 

Supply Forecast

• We have updated our estimates of our supply forecast based on the continued work 
on our groundwater sources;

• We have modelled the impact of climate change over the next 25 years on our 
groundwater sources; and

• We have modelled the River Itchen Sustainability Reductions into the Supply 
Demand Balance model as a phased reduction following the development of 
additional resources,

The result of these changes has resulted in a slight reduction of approximately 4 Ml/d (Annual 
Average) in the supplies available at the end of the planning horizon (2035). 

Options Appraisal

• We have included water efficiency schemes in our supply demand modelling work for 
each of the Water Resources Zone, in accordance with Ofwat guidance; and

• We have also included a series of leakage reduction schemes in each of our water 
resource zones in order to establish the long term sustainable economic level of 
leakage.

The result of these changes has not only increased the available options for the model to 
choose from when deriving a least cost strategy but they have also provided a wider range of 
small scale solutions that can help optimise the strategy at the end of the planning horizon. 

Target Headroom

• We have revised the risk profile for target headroom for each of the zones, taking on 
board the comments from Ofwat. The level of Target Headroom adopted for the 
WRMP is the 90th percentile from 2014, the 85th percentile from 2019, and the 80th 
percentile from 2024; from 2024 onwards, the Target Headroom is kept constant in 
terms of the absolute value in Ml/d which results in a changing risk profile from 75% 
to 69%.
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Therefore it can be seen that the biggest change between the draft and revised Draft Water 
Resources Management Plan is centred around the demand forecast. The inclusions of the 
code for sustainable homes, revisions to the micro component analysis of demand and the 
revisions to the base reference year have resulted in a forecast decrease in demand of over 
45 Ml/d, in a dry year, at the end of the planning horizon. 

The resultant per capita consumption for the Company is forecast to decline to 127 l/h/d by 
2035. In 2031 we anticipate that the overall per capita consumption will be 128 l/h/d, which is 
ahead of the Government’s aspirational target of 130 l/h/d by 2030, but this is reliant on new 
houses achieving their design per capita consumption standards.

Sustainability Reductions

The baseline Supply Demand Balance shows a significant reduction when the River Itchen 
Sustainability Reductions take effect in 2019/20.

This is as a result of the recommendations of the Habitats Directive Stage 4 Review of 
Consents, undertaken by the Environment Agency.  In the Water Resources Planning 
Guideline (November 2008), the Environment Agency require water companies to include in 
their WRMPs what are called “Sustainability Reductions”, being solutions to mitigate the effect 
of current abstractions (including Habitat Directive sites) which have been “investigated and 
identified” as having a detrimental effect on the environment.

The River Itchen has been designated as a Special Area of Conservation (SAC). The 
Environment Agency has recently completed its Stage 4 Review of Consents (November 
2007) as part of its assessment of abstractions at the River Itchen SAC.  A total of 48 water 
resource permissions were reviewed in total by the Environment Agency, which includes 
public water supply licences (including Southern Water’s abstractions), spray irrigation, 
industrial and industrial cooling, fish farms, watercress farms and two augmentation schemes 
(River Alre augmentation scheme and Candover boreholes scheme). 

The outcome of the Stage 4 Review of Consents is that the Environment Agency has 
indicated to Southern Water that it considers there is a need for significant changes to the 
Southern Water Lower Itchen abstraction licences.  The changes which the Environment 
Agency propose following from its investigations are as follows:

• An aggregate monthly abstraction maximum in the following months:

- June – 4,110 Ml;

- July – 3,940 Ml;

- August – 3,445 Ml; and

- September – 2,280 Ml;

• An annual aggregate of 51,138 Ml; and

• A “hands off flow” (HoF) condition to be imposed, at 198 Ml/d.

The impact of these proposed changes to abstraction licences results in a very significant 
reduction in deployable output from the sources affected.  The latest NEP letter from the 
Environment Agency states that there will be a reduction in deployable output of 104 and 
86 Ml/d for the MDO and PDO conditions respectively. This leads to a very significant supply 
demand balance deficit, as these reductions represent approximately 50% of the public water 
supply demand under the respective critical planning periods. This has a major impact on the 
supply demand balance throughout the Western Area, as, once the supply demand balance 
in the Hampshire South WRZ becomes in deficit, the transfer via the cross-Solent main would
not necessarily be available, and thus the Isle of Wight WRZ would also have a significant 
supply demand balance deficit.
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Hampshire South WRZ currently has a healthy supply demand balance, with available 
headroom above Target Headroom. Following the Sustainability Reductions, this available 
headroom would not be allowed to be restored, leading to a reduction in the current security 
of the supply demand balance in the WRZ.

Since submission of the draft WRMP, we have worked with Ofwat, EA, Natural England and 
Portsmouth Water to explore alternative options for allowing the River Itchen sustainability 
reductions to be implemented without the major capital and energy intensive schemes 
included in the draft WRMP. In addition we have challenged key aspects of the technical 
work that underpinned the setting of target river flows.  However, these discussions resulted 
in the Environment Agency and Natural England re-affirming their stance that the river target 
flows were appropriately set and confirming that their work had been peer reviewed and they 
were confident that it was based on good science. 

During these discussions we were working on finding a more acceptable solution for our
customers. This work was subsequently presented to Ofwat in the autumn of 2008 and set 
out our proposed solution to allow the sustainability reduction to be implemented in full by the 
end of AMP6.  The solution comprised of additional infrastructure to allow full use of our 
existing Testwood abstraction licence and full domestic metering, combined with use of the 
Candover and Alre augmentation schemes to support public water abstractions. (These 
schemes are currently owned and operated by the Environment Agency but their condition 
and output are to be proved during AMP5).  We have drafted a Memorandum of 
Understanding that sets out the roles, responsibilities and actions required by the regulators 
and abstraction licence holders to facilitate implementation of this alternative option.

The solution that has been found will provide a better deal for customers in the longer term as 
it involves a cheaper solution, compared with that outlined in our draft Water Resources 
Management Plan, both in terms of Capex and Opex. 

C.4.3 Water efficiency target

Ofwat has recently published its proposals regarding water efficiency targets (Ofwat, 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 aspirational target, set out in Future Water (Defra 2008) of reducing individual 
water usage to 130 litres per person per day by 2030.

Since 1996, each water company in England and Wales has had a duty under section 93A of 
the Water Industry Act 1991 to promote the efficient use of water by consumers.  This activity 
is reported in table 1 of the June Returns. Ofwat check companies’ annual June return 
submissions to ensure that they comply with this duty, but we have not yet had a quantitative 
framework for assessing companies’ performance. Following the publication of the new 
targets this has now changed as the assumptions that can be attributed to water efficiency 
activities and the resultant savings have been standardised for the industry. These standard 
calculations currently cover the typical range of devices in the market place.

The two main reasons why water companies should promote water efficiency to consumers 
are:

• To help consumers use water wisely and to help them control their bills. It is part of 
good customer service; and

• Water efficiency measures can form part of a best value strategy to balance the 
supply and demand for water, bringing benefits to consumers and to the environment.

Ofwat’s targets reflect this dual purpose, comprising two parts: base service water efficiency 
(BSWE) targets and the sustainable economic level of water efficiency (SELWE).

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 
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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 termed 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 are not included in the baseline strategy are therefore considered in the 
investment model alongside other supply and demand side options as part of the ‘twin track’ 
approach.

Southern Water’s proposed water efficiency target for AMP5 (from 2010/11 to 2014/15), 
based on a saving of one litre per property per day, amounts to 1.01 M/ld and this target is to 
be met through both household and non-household activity.

C.4.3.1 Proposed water efficiency strategy

A review of potential water efficiency options was carried out using the latest literature 
available, including that from Ofwat and Waterwise. Those options considered feasible were 
ranked by their AISC to indicate their cost effectiveness and the results of this analysis have 
been used to formulate the least cost strategy to achieve Ofwat’s baseline water efficiency 
target., (Figure C4.4)

The strategy outlined in the figure C.4.4 is based on AISC ranking alone for the purposes of 
the FWRMP at this stage, although it is worth noting that there is flexibility regarding the 
timing and combination of schemes to meet the baseline water saving target. This strategy is 
predicated on the assumption that the universal metering programme is allowed for in price 
limits. 
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C.4.3.2 Water efficiency delivery mechanism

Southern has, since the inception of the duty to promote water efficiency, always ensured that 
it has vigorously and efficiently promoted water efficiency messages to our customers. Initially 
this was achieved through company specific activities. However, more recently we have used
third party involvement to keep promoting the messages. Typical examples of this are:

• Our award winning facepack theatre group that we take to schools;

• Our key stage education packs we provide to schools;

• Our continued sponsorship of the South and South East in bloom competition, 
through which we have been able to promote water efficient gardening and into 
which we have now introduced a water efficient category;

• Water efficient gardens : we have now located one garden in almost all our water 
resource zones;

• Free supply of save-a-flush bags to all our customers;

• Water efficiency advice published on our Company Website;

• Promotion of retrofit schemes in Sussex; and  

• Continued media activity and customer competitions to keep promoting the water 
efficient messages.

This successful strategy now engrained into the company philosophy and as such this 
efficient operation falls across several teams in the company, with the lead duty sitting in 
operations. 

The strategy proposed above will require a further enhancement to our current activity, but it 
will benefit from the activity surrounding our proposed universal metering programme as this 
will allow the water efficiency kits to be distributed as efficiently as possible.

C.4.4 Sustainable Economic Leakage Appraisal
This section sets out our economic leakage appraisal which has been derived through a 
sound economic analysis and has been integrated into our supply demand appraisal.

C.4.4.1 Introduction

Southern Water currently has one of the lowest levels of leakage per property in England and 
Wales. Since privatisation we have reduced the amount of water that we have lost through 
our system from 212 Ml/d to 82 Ml/d. This represents a saving of 130 Ml/d, which is 
considerably more water than has been generated through resource development schemes 
or saved through water efficiency measures over the same period of time. 
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50.0

100.0

150.0

200.0

250.0

89
-9

0

91
-9

2

93
-9

4

95
-9

6

97
-9

8

99
/0

0

01
/0

2

03
/0

4

05
/0

6

07
/0

8

Reporting Year 

L
e

a
ka

g
e

 (
M

l/
d

)

Figure C.4.5 – Historic leakage levels since privatisation
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However, despite our excellent track record in leakage our customers still believe that this is a 
major issue for the industry and Southern Water.

C.4.4.1.1 Customer views on leakage

Even though Southern has one of the lowest leakage rates per property in the industry our 
customer engagement still shows that this remains a key concern. Out of 16 service areas, 
the survey showed that the highest priority for improvement was addressing water lost 
through leakage; 79% suggesting that it was of high or greatest priority. Both the business 
and residential Focus Groups considered water lost through leaking pipes to be the highest 
priority for investment. An extract from our PR09 Willingness to Pay: Residential Customer 
Focus Groups and Business Customer Tele-depth Interviews (Sept. 2007) report is 
reproduced below.

These comments coupled with research undertaken for Ofwat clearly demonstrate that 
leakage remains a key concern with customers. 

In our SDS we stated that our aim by 2035 is to drive leakage down to a level that is less than 
10% of distribution input. This was reinforced through our consultation process on the SDS 
and the draft WRMP. Initial results from the draft WRMP also indicate high level support for 
this approach towards a 10% of DI leakage level (see Figure C4.6).
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Figure C4.6 – Customer support for Leakage reduction to 10% of Distribution Input by 2035

Therefore we recognise that leakage is still a number one issue for the Industry and the 
Company, even though we are one of the best performing companies in England and Wales. 
We have taken this view on board in deriving our final leakage target.

C.4.4.2 Current Performance and water balance

The Company’s reported Leakage in 2007/08 was 82 Ml/d. Ofwat have set leakage targets for 
all companies covering the period 2005-10 and SWS’s target for this period is 92 Ml/d (Ofwat 
2004). During 2006/07 and 2007/08 the Company outperformed the target by 9 Ml/d and 10 
Ml/d respectively and now has the lowest leakage level per property of all the UK water and 
sewerage companies. 

C.4.4.2.1 Billed measured household and non-household volumes

In January 2007, the Company replaced its ageing TPMI billing system with the SAP system 
which necessitated a change for the JR07 Returns to the procedures which the Company had
historically used to derive annual average estimates of measured household and non-
household volumes supplied. SAP has now been in use for over twelve months and we have 
been able to revert back to the normal procedure, using data extracted solely from the SAP 
system to estimate these two components.  However, changes to the designation of some 
customers during data migration between the two systems have resulted in the need for 
adjustments to the relative household/non-household allocation to ensure consistency with 
previously reported figures.  

Leakage allowances have been included in the measured volumes, and meter under-
registration has also been allowed for. The estimated overall effect of meter under-
registration, at 3.8% on domestic meters and at 4.9% on commercial meters, remains 
unchanged from 2006-07.

C.4.4.2.2 Billed unmeasured household volumes

The billed unmeasured household volume has been derived from a new population forecast 
and the estimated unmeasured Per Capita consumption figure which, as in previous years, 
has been derived from the Southern Area Group Control Area Monitoring programme. This 
programme uses data from control areas operated by Southern Water, South East Water and 
Folkestone and Dover Water. 

Estimates of the population in the control areas operated by Southern Water are based on the 
results of a household survey carried out during 2006. In that survey some 10,000 customers 
received a questionnaire asking about their household occupancy. Around 4,500 replies were 
received and the estimated average occupancy rate in each control area is based on these 
replies. In general, occupancy rates were found to be slightly lower than those observed in 
the previous survey and also less than the estimates from the 2001 Census.
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The number of households opting for a meter within the control areas, as elsewhere, is 
increasing. Measured flow into these areas has to be adjusted to take account of metered 
consumption. Control areas with a high meter penetration are now excluded from the 
analysis. Over the next few years, the control area PCC monitor will be replaced with an 
“Individual household consumption monitor” to overcome this problem. During 2006/07 some 
1100 meters and data loggers were installed to record the consumption in households which 
are currently billed on an un-measured basis. Data from these meters are now being returned 
and evaluated, and will eventually be used to derive estimates of the unmeasured household 
PCC, replacing data from the control area  monitor, although we also intend to keep that 
running for  some years to come.

Surveys are currently being carried out to determine the extent of water use by customers not 
registering their occupancy with the Company. In due course, this work will impact on the 
level of voids reported, but for 2007/08, as in previous years, we assumed that around 35% of 
premises, classed as void on the billing system (around 10,500 properties) were not, in fact 
empty. Accordingly we reported the estimated consumption arising from these occupied void 
properties as illegally taken water. 

C.4.4.2.3 Billed unmeasured non-household volumes

The average consumption in unmeasured commercial (non-household) properties has been 
taken as 794 litres per day, as in 2006/7. 

C.4.4.2.4 Per Capita unmeasured households

Average un-metered customer per capita consumption (uPCC) at 158.8 litres/person/day is 
9.4 litres/person/day greater than last year’s assessment. This represents an increase of 
some 6.3% from last year and is attributed to the lifting of hosepipe restrictions in January 
2007, following the end of the 2005-06 drought. 

C.4.4.2.5 Per Capita measured households

Average metered customer per capita consumption (mPCC) at 137.9 litres/ person/day is 2.0 
litres/person/day greater than last year’s assessment. This represents an increase of around 
1.3% from last year, and again reflects likely customer response to the lifting of hosepipe 
restrictions. However we note that the response of measured customers to the lifting of 
restrictions was significantly less than that of the unmeasured customer. 

C.4.4.2.6 Underground supply pipe leakage

Supply pipe losses have been derived from a detailed analysis of the bursts recorded during 
2007/08 following the approach set out in the Managing Leakage Report. 

The supply pipe leakage rate in void properties is assumed to be the same as that in 
unmeasured properties. 

C.4.4.2.7 Water delivered potable

Distribution Input during 2007/08 was 563.6 Ml/d compared to 552.1 Ml/d during 2006/07.  

The sum of the components contributing to the Company water balance was 574.55 Ml/d. 
Thus the difference between Distribution Input and the sum of these components is equal to 
11Ml/d. This is equivalent to 1.95% of Distribution Input and therefore the reported 
components, apart from Distribution Input, have been adjusted using the Maximum Likelihood 
Estimation (MLE) technique. This is in accord with previous year’s practice. 

The water balance components (Ml/d) for 2007/08, before and after MLE adjustment are set 
out in Table C4.7 below: -
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Table C4.7  Components of Demand, 2007-08
Component Pre MLE Post MLE
Distribution Input 563.59
Operational Use 2.73
Total distribution losses 65.79
Supply Pipe Losses mHH 4.38
Supply Pipe Losses umHH 10.23
Supply Pipe Losses mNH 0.64
Supply Pipe Losses umNH 0.13
Supply Pipe Losses HH void 0.50
Supply Pipe Losses NH void 0.12
Total Losses 81.79
mHH Demand 89.61
umHH Demand 244.19
mNH Demand 131.98
umNH Demand 5.53
Water taken legally 3.79
Water taken illegally 3.98

C.4.4.2.8 Distribution losses

Distribution losses are derived from continual nightline monitoring which now extends across 
some 99% of the company’s supply area. The company has a positive approach to 
continuous nightline monitoring and this has been progressively extended across the
company’s area in recent years for use both as a day-to-day operational tool and as a means 
of assessing annual losses. 

Socrates studies continue to be undertaken and an assessed household night allowance of 
2.07 l/property/hr has been determined for 2007/08 (down from 2.1 l/property/hr reported last 
year). The measured non-household night use allowance for 2007/08 has been calculated as 
20.55 l/property/hr, a slight increase on the figure derived last year (20.48 litres/prop/hr).

C.4.4.3 Baseline leakage strategy

This section summarises our current policies and the management controls used for tackling 
leakage across our appointed areas.

C.4.4.3.1 Current leakage policies

Southern has two sets of policies for dealing with leakage:

• Operational policies; and

• Customer policies.

We have included WRc’s report on the Economic level of leakage in appendix C.4(A).2. This 
report also includes summaries of these current policies, which are:

• a coordinated approach of pressure management; 
• district metering, 
• use of telemetry, 
• free supply pipe repairs, 
• new leak detection equipment, 
• free metering (which helps identifies supply pipe leaks) and 
• minor rationalisation of supply and distribution systems. 
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Since the mid nineties we have adopted the approach of segregating our network up into 
discrete district meter areas (DMAs). We now have over 800 DMAs which record over 99% of 
the water that goes into supply. Each of these DMAs records night lines and these are 
downloaded daily into our leakage telemetry system. Through this we target the daily activity 
of our leak detection contractors, who use the latest leak detection equipment to pin point 
potential leaks. Once a leak is found a job is raised for its repair. This whole process is 
tracked via our company job scheduling system and through this data base we are able to 
track not only each individual job, but we also have an excellent record of the costs of each 
job that is raised and repaired.

In addition to the separation of our system into discrete DMAs we have also undertaken a 
similar exercise with regard to pressure management, by segregating our network into PMAs. 
There is not a one-to-one ratio between PMAs and DMAs. Some PMAs will cover a number of 
DMAs, whilst some DMAs might contain two or more PMAs. The segregation that has been 
undertaken within SWS has been based on the topographical conditions, particularly in the 
areas surrounding the South Downs. Through this segregation we have been able to reduce 
the pressure in these zones quite extensively through the introduction of pressure reducing 
valves (prvs).

We have continued to keep pace with new technology and use acoustic leak detection 
equipment within the field to help increase the ability to detect leaks. With a range of tools 
available we are able to tailor the approach taken to different areas of leakage in order to 
optimise performance.

Our current code of practice for dealing with supply pipe leaks was renewed and approved by 
Ofwat in 2008. Even though the customers are legally responsible for repairs on supply pipes, 
our policy is that we will make up to three repairs free of charge, provided it is practicable for 
us to do so. 

We anticipate that as we install more meters we will discover a greater number of supply 
pipes that will be leaking and will qualify for a free repair. Assessment by Tynemarch 
(appendix C.4.2) and Atkins (appendix C.4.3) have determined the likely losses from a supply 
pipe, taking into account the metering technology employed, and the supply pipes that could 
be leaking. Based on this analysis we have calculated the likely reduction in leakage arising 
from supply pipe repairs on customer pipes. This approach to leakage reduction is in line with:

• the EBSD approach which indicates that our long leakage level is some 63 Ml/d;

• our supply pipe leakage policy of offering free repairs to customers; and

• customer views that leakage reduction should remain a priority for SWS.

As discussed earlier we will seek to reduce our overall leakage on our system through 
maintaining our fix and find effort and allowing the repairs to supply pipes to reduce our 
overall leakage rate.

In conclusion we believe SWS’s record in leakage control is exemplary in the industry. We 
have a very detailed knowledge of our costs and the level of activity required to meet our 
target, coupled with a strong management culture of performance. We demonstrated this 
during the drought when we were able to focus our activity to drive leakage rates down from 
92 Ml/d to 83 Ml/d and then hold it at those levels. Our strategy for AMP 5 is based on holding 
leakage at our current level during 2010/11 and then reducing leakage down in response to 
the rollout of our universal metering programme, whilst at the same time segregating our few 
large DMA zones.

C.4.4.3.2 Southern Water’s leakage management structure

Southern Water’s leakage management is structured around the company’s three component 
Asset Owner/Manager/Operator model.  It consists of a combined team of SWS personnel 
and specialist external consultants and contractors working closely together to achieve overall 
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objectives and targets.  The following provides a summary of the current organisation and 
associated responsibilities:

• Overall Leakage Targets and Strategy are set by SWS Corporate Strategy (Asset 
Owner). Corporate Strategy develops the Company Water Resources Strategy and 
Management Plans (of which Leakage can be considered a sub-set), and is also 
responsible for year end Water Balance and MLE calculations leading to final 
reported leakage figures.

• Leakage Strategy and associated investment programmes are developed by SW 
Assets (Asset Manager), supported by external consultants, as part of its overall 
Asset Management activities.  SW Assets also provide technical expertise and 
support, produce the monthly Leakage Performance Reports, quarterly and annual 
JR reports and work closely with SW Operations in particular.

• Operational leakage and associated monitoring, find and fix and reporting activities 
are managed by SW Operations (Asset Operator), supported by leak detection 
and repair consultants and contractors.  Operations also have primary responsibility 
for delivering annual operational (or bottom up) leakage targets and management of 
associated budgets. 

Our approach to Leakage Management is to monitor through the Leakage Steering Group 
(LSG).  Topics include a review of performance, strategy and policy development, innovation 
and best practice, and data and reporting. LSG meets on a monthly basis and consists of key 
representatives from across SWS and its consultants and contractors.  LSG currently consists 
of the following representatives:

Southern Water:

• Regional Distribution Manager - Operations (Chair)

• Regional Leakage Manager - Operations 

• Water Planning & Strategy Manager - Corporate Strategy

• Water Networks Policy Manager -Assets

Consultants and Contractors:

• Leakage Detection  - RPS

• Asset Performance - Atkins Ltd

• Repair & Maintenance Contractor - Clancy Docwra

• Other specialist consultants and contractors are appointed as required to perform 

specific tasks.

C.4.4.3.3 Operational Leakage Reporting

A detailed operational report is produced and reviewed on a monthly basis. This report is a 
central part of SWS’s approach to leakage management and provides a range of key 
performance monitoring information including:

• Leakage levels by County and overall ;

• Progress against leakage levels and target profiles;

• Leak detection and repair performance;

• DMA status information; and

• Reservoir and trunk mains surveys progress.
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An example of this report is included within Appendix C4.2. It can be seen from these reports 
that each leakage job undertaken within the company is logged within our central database. 
The reporting systems within SWS ensures that further reports can be run to investigate 
specific areas or items, for example activity in a particular DMA or the progress for a particular 
type of repair type.  This level of functionally in the reporting system combined with the 
regular review of the operational leakage data & costs within the monthly LSG ensures that:

• The performance of all the stakeholders can be easily monitored;

• That the appropriate level of active leakage control detection effort is being 

completed within each resource zone;

• Any required corrective actions are quickly taken;

• Collective focus on meeting the Operational Leakage Target is routinely reinforced; 

and

• Budget / cost information is continually collected and reported.

Hence our current policies surrounding the control of leakage from our network are well 
understood. 

During the past year, the Company has continued to focus on leakage detection and once 
again reports an out-turn figure well below the Ofwat target of 92 Ml/d.   In 2007/08, the 
operational estimate of leakage out-turned at 85.3 Ml/d, down from 86.7 Ml/d last year.  After 
the improvements to DI reporting, a revised population forecast and the MLE adjustment, this 
reduces to 82.0 Ml/d.  This represents a reduction of 1 Ml/d from last year’s restated position.

C.4.4.4 Economic appraisal

Southern Water has undertaken two approaches to their economic appraisal. The first uses 
the Marginal Operating Costs of water approach of WRc and the second uses the Economics 
of balancing supply and demand (EBSD) approach of Atkins. However the base data used in 
both approaches was derived from the same operational data, as depicted in the diagram 
below.
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The WRc report describing the sustainable economic level of leakage analysis is included in 
appendix C.4(A).2. The analysis that has been undertaken follows the current industry 
guidance issued by Ofwat in November 2008 and has included an estimation of the 
externalities components. WRc calculated that the company’s short-run ELL was 118.5 Ml/d, 
while the short-run SELL was slightly less, at 116.5 Ml/d. Based on steady state analysis, they
also determined that the long term (25 year) leakage target for the company should be 89.5 
Ml/d, based on SELL. The long run ELL was estimated to be close to the existing target level, 
at 92.9 Ml/d (WRc 2009). All these levels are above the company’s current level of leakage.

The leakage / cost relationships derived from the MOC work are illustrated in Figure C.4.7 
below. The economic analysis has been carried out for each of the 10 resource areas. The 
company SELL targets have then been determined by combining the SELL targets for the 
individual resource areas. When developing the company target it has been assumed that 
leakage levels in each water resource zone must not be allowed to rise from the current levels 
in the future.

Figure C.4.7 - Steady state SELL calculation using the marginal cost of water (WRc 2009)

An additional output from this analysis was the calculation of a series of incremental leakage 
reduction schemes (these are contained within the appendices of the WRc report in Appendix 
C.4(A).2). These scheme costs were subsequently used in the Atkins EBSD modelling work 
to determine the most cost effective supply demand balance strategy. 

The analysis of our future leakage targets has traditionally followed the marginal operating 
approach outlined above. However following the submission of our draft business plan we 
have undertaken further work to incorporate a series of leakage schemes into the option set 
used in our EBSD model, which is used to derive our future water resource strategy. 

This detailed approach calculates the least cost strategy for managing the supply-demand 
balance over a 25-year period. Alternative strategies are compared using the Net Present 
Value (NPV) of all one-off and ongoing costs including capital, operating, social and 
environmental costs. Various leakage strategies (active leakage control, pressure 
management, DMA size, etc.) are used as supply-demand balance options along with water 
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efficiency (cistern devices, water audits, etc.), metering and other sources of water (treatment 
works, grey water and rainwater harvesting). 

The results of the least cost plan are described in the supply demand section above and have 
also been presented in section B5. The analysis shows that further leakage reduction 
schemes form part of the long term economic strategy for the next 25 years. This analysis is 
based on a starting level of leakage as reported for JR07/08, some 82 Ml/d, which decreases 
further through supply pipe leakage reductions resulting from our universal metering 
programme of work. The selection of these schemes results from the gradual increase in 
demand which is more effectively met through targeted reductions in each of the zones as 
opposed to a large scale resource development.

The results of the least cost optimisation work shows that towards the end of the 25 years 
planning period the majority of our water resource zones require further targeted leakage 
reductions, which collectively equate to just over 16 Ml/d by 2035 (see Figure C4.8 below).

Company and WRZ leakage profile
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Figure C.4.8 – Proposed leakage levels for SWS from 2010 to 2035

C.4.4.5 Future Leakage Reduction Scenarios

The company has investigated a number of policy options which will maintain or indeed could 
reduce leakage below current target levels:

Maintain leakage at the 2007/08 out-turn level of 82 Ml/d throughout the planning period; 

Reduce leakage in conjunction with the proposed programme of universal metering by 
carrying out supply pipe repairs  This is expected to result in a reduction in leakage down to 
approximately 76 Ml/d by the start of AMP6, (Atkins,2009); and

Through a combination of either of the above two leakage options, allow investment modelling 
to select further leakage reduction schemes on a WRZ basis. If selected, such schemes 
would form part of the least cost strategy to balance supply and demand, in conjunction with 
water efficiency and other resource development options.

This third option could lead to further overall reductions in leakage, because in some WRZs it 
may still be economic to undertake additional leakage schemes to offset the need for 
resource developments although in those WRZs, which either do not have a supply / demand 
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balance deficit, or which already operate below their own ELL, this may not be the case. An 
assumption in the investment modelling is that leakage is not allowed to rise in any WRZs,. 

Alternative leakage control options have also been assessed independently by WRc in their 
analysis of our SELL and by Atkins in developing the company’s proposed AMP5 strategy 
(Appendix C4.2). The work undertaken by WRc outlines the leakage savings while the costs 
of each potential option are derived independently. APLE™ is used to combine the options to 
form a leakage control policy taking account of both the interaction of the different options and 
the impact of reducing leakage levels. The impacts of the new policy options are then built 
into the “new policy” ALC cost curves. Average Incremental Social Costs (AISCs) were used 
to identify which options to include within the “new policy”. The least cost leakage control 
policy is then used to calculate the final SELL. The analysis considered:

• Pressure management;
• District metering;
• Use of telemetry;
• Free supply pipe repairs;
• New leak detection technology;
• Customer metering;
• Mains replacement; and
• Rationalise Supply and Distribution Systems.

The detailed analysis of their findings is presented in their report, which can be found in 
Appendix C.4.3. They concluded that:

“An analysis of new policy options has been undertaken, including those policies in the 
business plan for inclusion over the next 25 years. A policy which includes an extension of 
pressure management, further separation of DMAs, increased efficiency of ALC, 
rationalisation of the distribution network and the inclusion of supply pipe leakage reductions 
following domestic metering appears to be economic.”

This conclusion concurs with that reached by Atkins as detailed in Appendix C.4.2 – SWSs 
Leakage strategy for AMP5. The key aspects of this strategy are to reduce leakage during 
Amp 5 through maintaining our fix and find activity and fixing leaking supply pipes which will 
be identified through the universal metering programme. 

C.4.4.6 Results and summary targets

The sections above describe the analysis that we have undertaken to determine our current 
leakage levels, future efficiencies in leak detection and our longer term targets. The 
conclusion to this work is that we currently sit below our Sustainable Economic Level of 
Leakage in the short term. However the longer term position for the company, based on a 
company only strategy, would be to drive leakage down to 60Ml/d in a controlled glide path 
which is defined through the EBSD modelling for each zone. 

We have investigated whether we should allow leakage to rise in the short term using the 
WRc model as well as the EBSD model and both conclude that it would be uneconomic to do 
so. In particular the EBSD work shows that the cost of the supply demand strategy over the 
next 25 years would increase by some  if the leakage was allowed to rise to 92Ml/d in 
the short term. 

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. 
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Years
Leakage targets 

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

Leakage target 
(Ml/d) 81 80 79 77 76

The strategy for delivering these leakage targets will be achieved through reductions in supply 
pipe leaks, continuing our fix and find and segregating some large district meter areas. This 
activity is outlined in Appendix C4(A).4, which describes our proposed activity during AMP5.

C.4.5 Metering

In this section we discuss our current metering policies regarding the location of the meter 
and our proposed selective metering business case, which we have introduced in our supply 
demand appraisal above. 

This section will refer to three different pieces of work on metering which have been 
undertaken for the company by Atkins, Mott MacDonald and NERA respectively. Each piece 
of work has looked at the case for Universal metering from a different view point. Atkins work 
has been based on testing different metering scenarios through a water resource investment 
strategy model to determine the most cost effective solution over the 25 year planning
horizon. This is the Economics of Balancing Supply and Demand (EBSD) approach. Mott 
MacDonald have undertaken a cost benefit analysis which not only looked at the case for 
metering but also considered the best meter location and available technology to use. NERA 
have continued to look at the willingness to pay approach to metering. Their updated report 
builds on the case they set out in our draft business plan and answers the points raised by 
Ofwat.

C.4.5.1 Introduction

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 meter policy, which was introduced through legislation to encourage 
customers to switch to a metered charge base, and due to the price differential between 
measured and unmeasured customers. Optant switchers are growing every year and whilst 
there are only a few annual data points to support this, the trends are clear to see (Figure 
C4.9).
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Plotting the number of optant switchers against the average household water bill shows a 
positive relationship between the two (Figure C4.10), particularly when you take into account 
the increased number of optants switching during the drought.

Figure C.4.10 – Comparison of optant switchers and average household bills

In essence if optant switching continues at its present rate of 15000 to 20000 per year, then 
within 30 to 35 years everyone would have switched or be living in a house whose meter had 
been installed through the optant policy. Therefore full metering will happen; it is just a 
question of when it will occur. Over these timescales it is important to ensure that we now 
select the most cost effective strategy moving forward, taking into account the projected 
meter switchers that would occur. 

In the text below we develop these arguments further and we demonstrate that metering is 
cost beneficial, but first we will describe our current metering policies.

C.4.5.2 Current Meter policies 

Our current metering policy (AMP4) is shown below in 
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Table 0 This table sets out the current meter option policies that are currently active within the 
Company. As described above we have seen elevated levels of meter optants during this 
current AMP period as the average household bill has increased. Under a universal metering 
programme we would obviously continue to install meters under this policy within our current 
timescales. 

It can be seen from Table C4.8 below that the preferred location for the installation of a meter 
is external to the house. WRc have reviewed this policy for us and have analysed the cost of 
water saved through internal and external metering. The conclusions from this work show 
that:

• the costs and water saved through the installation of an external meter, when 
expressed as cost per Ml range from 

• the costs and water saved through the installation of an internal meter, when 
expressed as a cost per ML range from .

Therefore we have concluded that overall an external metering policy is more cost effective 
than an internal metering policy. Thus we are proposing to continue with an external metering 
preference policy during 2010 to 2015. 
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Table 0.8 – Summary of SWS’s current metering policy

Type of 
metering

Description Meter location

Optant metering 
– Household

Free meter installation provided on 
request in accordance with our
obligations under the Water 
Industry Act 1999.

Preferred location: external in 
public highway footpath.

Other locations: external in private 
land, internal within the customer’s 
home.

Optant metering 
– Business

Meter installation provided on 
request.

Non-refundable survey charge and 
installation charge payable.

Preferred location: external in 
public highway footpath.

Other locations: external in private 
land, internal within the customer’s 
premises.

Selective 
metering –
Household

Metering of household properties 
in Sussex supply areas following a 
change of bill-paying customer.

Preferred location: external in 
public highway footpath.

Other locations: external in private 
land, internal within the customer’s 
home.

Selective 
metering –
Business

Compulsory metering of business 
properties where water supply 
charges attract VAT.

Preferred location: external in 
public highway footpath.

Other locations: external in private 
land, internal within the customer’s 
premises.

New 
connections

All new-build properties are 
metered for charging purposes.

New properties arising from 
property conversions are metered 
where the developer requests new 
water connections.

External in public highway 
footpath, or in meter box mounted 
on outside of property wall.

Meter 
replacement

Annual programme funded via our 
Regional Capital Programme 
(RCP).

Meters selected on the basis of 
age.

Generally replaced in the same 
location.

C.4.5.3 The economics of metering

In this section we now discuss the case for metering. We set out our case for the proposed 
strategy of universally metering all of our customer’s houses by 2015. This is a change to our 
previous submission in which we had described a metering plan to achieve a meter 
penetration rate of 93%. This figure was based on our findings of the Isle of Wight trial, but 
each of our water resource zone areas has a different housing stock. We recognise that the 
last 7% to 10% of these installations will be difficult, but we believe that we should try to install 
meters into every house in our appointed area and not just draw the line at a fixed percentage 
in each zone. In practical and social terms this decision makes sense as it will treat everyone 
fairly. This of course will also mean that we will go back to the Isle of Wight to install meters 
on those properties that are currently not metered.

The national metering trial on the Isle of Wight installed 48,000 meters in the Island over three 
years in a variety of internal and external locations.  The annual installation rate over this 
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period of time was some 16,000 meters per year and two key benefits were reported following 
the metering trial:

• The level of leakage on the Island reduced as a consequence of the policy of 
repairing / replacing defective supply pipes;

• A reduction in demand, particularly summer demands.

One of the studies into the effects of metering reported a reduction of 12% in distribution input 
on the Island, relative to the 1988 pre-metering base. During the same period of time the 
Distribution Input (DI) in Hampshire increased by some 3%. Therefore the difference between 
these two figures reinforces the impact metering can have on demand and leakage.

Accepted figures for the impact of metering now range from 5-15%, for the purpose of this 
business plan and our draft Water Resource management plan we have assumed that 
metering will suppress demand on average by 10% and will suppress peak demands in the 
summer by 15%.

The savings that were initially observed during the metering trial were sustained in 
subsequent years. Nobody has yet published evidence to support a bounce back to pre-
metering consumption levels’ following the introduction of metering but nevertheless metered 
consumption grew from 1988 to the mid 1990’s, after which it stabilised following the drought 
of 1995 and the promotion of water efficiency.

However, these are not the only benefits that arise from metering. A reduction in customer 
demand also reduces:

• the operational costs which are typically associated with the generation and 
distribution of drinking water;

• the pumping and treatment of wastewater; and

• Reduction in the environmental impact of an abstraction.

Of course these tangible benefits of metering can be quantified, but there are other less 
tangible benefits that are associated with metering, these include:

• Provides customer with a fairer way to pay and provides them with the ability to 
directly influence their water bills;

• offsetting and reducing investment in water treatment and wastewater treatment 
works (the current flows greater than consents programme for wastewater is £48m, 
metering might offset a proportion of this in the future depending on the particular 
issues in the catchments);

• reducing pressure problems during peak demand, particularly in small diameter 
mains, by helping to reduce the peak demands on the system;

• through the reduction in demand you can release capacity in order to serve new 
developments (we have offset all infrastructure growth in AMP5 and we will review 
the AMP6 programme, valued at , following the rollout of the proposed metering 
programme);

• reduced customer demands could lead to a reduced hot water requirement as 
consumers change their behaviour in order to use water wisely and not waste it; there 
could also be an associated saving to the customer of heating water (based on the 
estimates published by the Environment Agency this could be as much as );

• reduced pumping will lead to reduced electricity demand and therefore either 
transferring this benefit to others or reducing the need to reinforce existing distribution 
systems to cope with growth;

• reduced demand will also reduce the risk of implementing extreme restrictions such 
as rota cuts which not only impact on domestic properties but also commercial 
properties and ultimately the economy of the South East; and 
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• metering on the Isle of Wight has resulted in a demand pattern that is more 
predictable than in other zones. This predictability will in itself have a value 
associated with it in the longer term as predictable systems lend themselves to more 
optimal management as opposed to unpredictable systems which lend themselves to 
more extreme type solutions.

These types of benefits are more intangible because it is hard to place a direct value on them 
which can be solely ascribed to metering alone, but collectively they reflect favourably on the 
case for metering.

In considering the most appropriate metering policy we  commissioned three pieces of work
and these were:

• Atkins who have helped develop our Water Resources Strategy together with the 
economic modelling (Appendix C4(A).5);

• Mott McDonald who have analysed our metering costs and management systems; 
investigated current metering technology and determined the most cost effective 
installation policies and determined whether Universal Metering forms part of a cost 
effective solution (Appendix C4(A).1); and

• NERA, who have undertaken a cost benefit analysis based on a customers 
willingness to pay approach (Appendix C4(A).6).

The conclusions from each of these studies are discussed below. However the analysis that 
has been undertaken by each of the consultant has used common data streams. The process 
map for this process is shown in a simplified schematic below.

Meter Cost analysis

Southern Water data
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Define meter 
numbers for each 
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modelling for each meter 

po icy
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policies 

Calculate the benefits 
from metering using 
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Produce the CBA case 
for metering 
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metering cost information
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Key

Mott MacDonald Atkins NERA Southern Water

The work undertaken by each of the consultants is provided in the appendices and is 
summarised below. 

Mott MacDonald’s Universal Metering Programme – Final Business Case March 2009

Mott MacDonald undertook a complete review of our current business processes, our existing 
meter stock profile and the metering technology that is available in the market place 
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Their analysis was key in determining the selected strategy for the universal metering 
programme. Essentially the work identified the:

• Capex and opex costs of the various metering options and programmes. Several 
scenarios were investigated including a continuation of our Optant policy and the roll 
out of a Change of Occupier policy. 

• Most cost beneficial metering technology to adopt, which they concluded to be an 
automatic meter reading (AMR) technology with drive/ walk  by facility to collect meter 
reading;

• The most appropriate metering strategy;

• The cost of the AMP 5 Universal Metering programme to achieve 100% metering ;

• The carbon costs associated with the scheme; and

• The meter installation programme.

The key conclusion from this work was that the aim to achieve 100% meter coverage by 2015 
would require the installation of approximately 589,000 intelligent AMR meters at some 
555,000 properties which are currently unmeasured.  The difference between the property 
numbers and the number of meters recognises that in some properties we will need to install 
more than one meter due to connecting pipe work issues. The intelligent meters that are 
installed will be read by / walk by radio systems.

The numbers of meter installations and properties that will be affected by our Universal 
Metering programme are summarised in table C4.9 below 

Table C4.9. Meter installations included in the AMP5 Universal Metering Programme

 
  

 
 

 
 

 

 
 

 

 

 
 

 
 

 
 

 

  

 
 

 

 
 

It can be seen from the table above that we expect to install 448,262 external meters and 
141,096 internal meters during AMP5. The installation schedule has be designed to allow the 
installation programme to build up in year one, when the contractors start the programme, 
and ramp down to year five when many of the difficult installations will be scheduled. It is also 
intended that the meter installation programme is undertaken on a water resources zone 
basis, such that we will target those vulnerable zones early in the programme.

There are obviously risks associated with this programme in terms of the number of internal 
and external meters to be installed and therefore the associated supply pipe savings that 
arise from fixing leaks. However there are also financial risks associated with currency rates, 
discounts on bulk purchasing of the meters and installing them. We have assessed these 
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risks and will set a risk mitigation plan in place if funding is confirmed. Risk mitigation 
strategies will include procurement strategies, alternative contractors, pilot trials, pre-
installation street surveys, etc.

The key conclusions from the Motts MacDonald work have centred around the costings and 
selection of the most appropriate technology to use for the proposed universal metering 
programme. The report puts forward the case for Universal metering from a CBA perspective 
based on the savings that would arise from metering using a long run marginal cost approach. 
However, we recognise that this case also needs to be made through our Water Resources 
modelling work, which was undertaken by Atkins.

Atkins revised draft Water Resources Management Plan

This comprehensive piece of work has resulted in the revision our draft Water Resources 
Management Plan, (Appendix C.4(A).5), incorporating comments that we received, updating 
of key pieces of data such as the housing growth numbers; inclusion of the River Itchen 
sustainability reductions and also including the WRSE modelling work.

The Atkins work investigated a number of metering scenarios and the resulting developments 
that would be required to satisfy target headroom through the rest of the planning period. This 
work was described earlier in this section along with the results. Further details on this 
modelling approach can be found in sections 9 and 10 of the revised draft Water Resources 
Management Plan.

The modelling work is summarised in Table C4.10 below. This table summarises the 
discounted costs, using a bill impacts approach as set out by Ofwat, of the strategy for he 
three key metering policy options, these being:

• An Optant based programme;

• A Change of Occupier based programme; and

• A universal Metering based programme.

Table C4.10 Discounted strategy costs for the three metering scenarios

Optant
Change of 
Occupier

Universal 
Metering
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It can be seen from the table above that at a company level universal metering forms the 
most cost effective solution. This is also the case for the Eastern and Western areas. The 
most cost effective solution in the central zone is an optant policy, but we feel that a universal 
metering programme is still beneficial as the difference between the two policies in this 
particular area would be negated if the intangible benefits were valued at some £5m, which is 
not unreasonable.

The Atkins work builds on the Mott MacDonald work and proves the case from a cost 
effectiveness perspective, but the question of whether it is also cost beneficial remains 
unanswered. We therefore asked NERA to update the work they undertook for us at the draft 
business plan stage to update and review their cost benefit analysis.

NERA Cost Benefit Analysis of Southern Water’s metering programme

NERA’s work examined two aspects of the proposed metering programme, these were:

• Is the plan cost effective? and

• Is the plan cost beneficial?

The cost effectiveness aspect has been discussed above and NERA have reinforced this 
point in their analysis and have concluded that at the company level and in the Eastern and 
Western areas this is a cost effective strategy. However, we also identify a number of relative 
benefits to universal metering which are not quantified within our least cost analysis. These
include the relative benefits from the prospective introduction of optimal time-of-use tariffs, 
e.g. seasonal tariffs, the real option value of metering, benefits in terms of the perceived 
fairness of charging on a metered basis, as well as cost savings from reduced wastewater 
discharges to sewers. 

NERA have set out the conceptual basis for these benefits in their report (Appendix C4(A).6), 
although they have not quantified them. However, their analysis suggests that there might be 
material positive economic values associated with time-of-use tariffs (because of the 
difference in the marginal costs of supplying water at different times), as well as the option 
value of metering, related to the uncertainty with respect to sustainability reductions and 
climate change. In addition Southern have also omitted the benefit of leaving more water in 
the environment.

The second part of the NERA study considered whether Southern Water’s customers’
willingness to pay for an incremental increase in the security of supply from universal
metering outweighed the costs of universal metering. That is, unlike Southern Water’s Water 
Resources Management Plan which identifies the least cost set of resource and demand 
management interventions to meet a demand-supply constraint, they considered whether the 

  
1 Figures presented in the table are discounted at 3.5% 
2 Relative efficiency assessments 2007-08 – supporting information
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value placed on the improvement in security of supply was greater than the cost of the 
scheme. This is a cost-benefit analysis framework as opposed to the Water Resources 
Management Plan’s cost-effectiveness approach.

Following on from this analysis they concluded Southern Water’s Water revised draft 
Resources Management Plan shows that – based on conservative assumptions and omitting 
a number of relative benefits – universal metering is part of the least cost plan to meet the 
Water Resources Management Plan’s defined security standard in both the Eastern and 
Western Areas, although it is not least cost in the Central Area. However, we consider that a 
company-wide policy is likely to be most cost-effective when wider factors are allowed for. 
Further our cost-benefit analysis shows that a company-wide policy of universal metering 
forms part of Southern Water’s optimal plan to provide security of supply at the company level 
and for each Area.

In conclusion the economic analysis has shown that at the 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 with government publishing its strategy for water, “Future 
Water”, which places emphasis on the need to use water wisely and avoid waste by 
becoming more water efficient in the home. The document set out the clear policies of 
government and proposed the aspirational per capita consumption target of 130 litres per 
head per day that it would like to see achieved by 2030. In setting this target it is clear that 
there is a strong message to use water wisely and not waste it and universal metering will 
play a key role in contributing to this aspiration.

Our own experience from work on the Isle of Wight, clearly demonstrates 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 the question of whether they believed that we should meter 
everyone by 2015 (see Figure C4.11 below).  Some 78% of respondents agreed that we 
should, particularly in this highly water stressed area.

Figure C4.11 Customer support for Universal Metering by 2015

Therefore as we have stated throughout this section, metering people makes them aware of 
what they use and how they can reduce their consumption even further. This provides 
customers who are currently unmeasured with the ability to understand and have a control 
over their own water use and ultimately their bill. In section B.8 we have outlined our 
proposals for a basis of a tariff to protect vulnerable customers. The proposals are to offer the 
customers who have just been metered a 12 month grace period before they are switched 
onto a metered rate. Under this proposal we will provide customers with an indication of their 
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consumption and indicative charges. It will also allow the issues of leaking supply pipes to be 
resolved before a customer receives a bill based on consumption.

It can therefore be seen that the foundations for the case for metering are in place. 
Customers accept them as the most suitable way for paying for their water and our strategy 
shows that they form a key part of a cost effective solution. With the introduction of the new 
regulations companies now have an opportunity to undertake a universal metering 
programme and the regulators are supportive of these types of approaches.

C.4.6 Strategic Improvement on the Water Infrastructure

We have undertaken an assessment of the impact of population growth on the clean water 
infrastructure assets. The analysis through our distribution zone modelling and trunk main 
modelling has identified 57 schemes based on the anticipated growth rates identified in South 
East Development Plan and the local development frameworks.

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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C.4 (B) Supply Demand Appraisal 
(Wastewater Service)

Executive summary

• This section sets out supporting information to our strategy for maintaining the 
wastewater supply demand balance. It should be read in conjunction with B5.

Infrastructure schemes

• As a result of the economic downturn, we have opted to include six ‘characterisation’ 
schemes in the plan. This is a significant change from the draft Business Plan, which 
identified 32 specific schemes in addition to characterisation schemes. 

Estimated total 
connections in 

AMP5
(dwellings)

Cost per 
connection for 

characterisation 
schemes

(£/dwelling)

Total costs of 
characterisation 

schemes  
£ (000)

Category 1 pe <5000 2,570

Category 2 pe 5000-10000 3,168

Category 3 pe 10000-15000 4,952

Category 4 pe 15000-25000 15,909

Category 5 pe 25000-45000 20,586

Category 6 pe >45000 28,034

TOTAL 75,220

• The method adopted to define the six characterisation schemes is explained in detail, 
in particular estimating the cost per connection and the number of connections within 
each catchment type.

• Close agreement is demonstrated in the estimated average cost per connection in the 
AMP4 and AMP5 periods.

• We provide examples to demonstrate why our recovery of new development costs 
through requisition contributions appears lower than the industry average quoted by 
Ofwat. 

Non-Infrastructure schemes

• We propose six specific schemes in the final business plan, each of which is 
described in turn.

• These are: (1) Barnes Green, (2) Hailsham North process capacity, (3) Hailsham new 
discharge location investigation, (4) Slinfold, (5) Whitewall Creek and (6) Infiltration 
Reduction Investigation.
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C.4.1 Introduction

This section sets out supporting information to our strategy for maintaining the wastewater 
supply demand balance. It should be read in conjunction with B.5.

C.4.2 explains the background to the UKWIR Long-term/Least Cost Planning (LT/LCP) 
methodology. C.4.3 summarises the demand forecast. C.4.4 and C.4.5 provide further detail 
on the development of our strategy for sewerage infrastructure and sewerage non-
infrastructure, respectively.

C.4.6 provides data tables, including the outputs from the UKWIR (LT/LCP) methodology.

C.4.2 UKWIR Long-term/Least Cost Methodology

We have adopted the methodology set out in the UKWIR report “Long-term/Least Cost 
Planning for Wastewater Supply/Demand” (LT/LCP) to determine our strategy for the 
wastewater service.

Following the AMP4 Business Plan submissions, the water industry recognised the need for a 
standard approach to identify funding provision to meet the demand arising from wastewater 
growth and new development, which Ofwat could support. During 2006/07 a study was 
undertaken, funded by UKWIR with Atkins Consulting Engineers appointed as the consultant, 
which produced the report ‘Long-term/least cost Planning for Wastewater Supply/Demand’
(referred to elsewhere as LT/LCP). The approach included taking into account the planning 
uncertainty that always exists in matters relating to new development, which is particularly 
prevalent for this Periodic Review. 

C.4.3 Demand forecast

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 collected over the last 5 years.

The methodology is fully compliant with the Environment Agency’s best practice “Methods of 
estimating population and household projections.”

The forecasts have been adjusted to reflect the current economic downturn and credit 
squeeze which are reportedly affecting house-building and house purchasing decisions, at 
least in the short term. The forecasts and adjustment are explained in part B.5.2, and 
therefore not repeated here.

A wastewater return to sewer rate of 170 litres/head/day was used. The reasoning for using 
this return rate is explained in B.5.4.2.

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).

C.4.4 Sewerage Infrastructure

C.4.4.1 Final Business Plan – number of new connections and cost per connection

The economic downturn has thrown into doubt projections of future development rates. As a 
result, we have opted to include only ‘characterisation’ schemes in the plan for sewerage 
infrastructure, following discussions between Southern Water and Ofwat on 10

th
February and 
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9
th

March 2009. This approach is consistent with the UKWIR LT/LCP methodology (all 
catchments fall in the “possible but uncertain” category).

Six schemes have been included which identify sewerage supply demand needs in terms of 
number of new connections and cost per connection for a range of catchment types, based 
on the current catchment size. Full details of the schemes are provided in B.5.5.

The cost per connection and the number of new connections in each catchment type are 
based on 46 schemes analysed for the draft plan, and re-analysed for the final plan. We have 
used the following process to determine cost per connection, and the number of connections 
assumed for AMP5.

• Combining all of the data from the catchments modelled in detail, gives a total 
number of connections included in the designs as 144,522, for a total cost of 

, as shown in Table C4(b).2 (columns 1 and 2), broken down into six size 
bandings.

• An assessment has been made of the likely total number of new sewerage 
connections taking account of the impact of the economic downturn. Table C4(b).3 
shows the total number of new connections estimated for the AMP5 period as 
75,220. 

• It is recognised that in addition to the catchments where investment is perceived to 
be necessary as a result of new development, there will be other catchments with 
sufficient headroom to absorb new development without investment. Furthermore, 
some catchments may be able to accommodate a certain number of new 
connections before investment is triggered in AMP5. Based on information from 
AMP4, an assessment has been made of the relevant proportions of connections 
requiring investment and those requiring no investment. We have estimated that for 
every two connections requiring investment, a further three can connect without 
investment, ie 40% of new connections require investment.

• The business plan therefore includes costs for providing for 40% of the 75,220 
estimated new connections (30,088). Table C4(b).2 shows that allocating the 30,088 
connections across the six size bandings in the same proportions as the original 
modelling gives an estimated investment requirement of (columns 4, 5 and 
6).

• Of this total expenditure required to support sewerage growth we have allowed 
to maintain the DG5 internal registers at their current levels (allocated to 

growth), and a further anticipated expenditure on requisitioned sewers.

Table C4(b).1
Expenditure to support new 

connections (characterisation 
schemes)

Expenditure to maintain DG5

Requisition expenditure

Total expenditure to maintain 
supply demand balance

• Six cost categories have been defined based on the number of properties within the 
catchment (<5,000; 5,000 to 10,000; 10,000 to 15,000; 15,000 to 25,000; 25,000 to 
45,000; and >45,000)

• The end result is six characterisation schemes, one for each size banding, each with 
a number of connections anticipated within that size band (total numbers), and each 
with a cost per connection based on the original detailed analysis reduced in 
proportion to the number of connections where investment will not be required (i.e.
using existing headroom) as shown in Table C.4(b).3.
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• Outputs are therefore clearly defined, and measurable, in terms of new connections 
in each of the size bandings, and we propose using the cost and number of actual 
connections in each size band (shown in columns 1 and 6 in table C.4(b).3) as the 
basis for logging-up or down in the event that our population projections are 
significantly at variance with the out-turn numbers in 2015. This is in accordance 
with the methodology used by Ofwat in the Capex incentive scheme draft baseline.

• The average cost per new connection proposed for AMP5 (including requisition 
expenditure) is calculated to be , compared with an equivalent cost in AMP4 
of (table C.4(b).4).

Table C4(b).2

1 2 3 4 5 6

Total 
connections 
designed for 
in modelled 
schemes

(dwellings)

Total costs
for 

modelled 
catchments

£ (000)

Average cost 
per 

connection
for modelled 
catchments
(£/dwelling)

Estimated 
total 

connections
in AMP5

(dwellings)

Estimated 
connections

in AMP5
requiring 

investment
(dwellings)

Total 
expenditure 
required to 
maintain 

sewerage 
infrastructure 

supply 
demand 
balance
£ (000)

Category 1
Pe <5000

4938 2570 1028

Category 2
pe 5000-10000

6087 3168 1267

Category 3
pe 10000-15000

9515 4952 1981

Category 4
pe 15000-25000

30566 15909 6364

Category 5
pe 25000-45000

39553 20586 8235

Category 6
Pe >45000

53863 28034 11214

TOTAL 144522 75220 30088

Table C4(b).3

1 2 3 4 5 6

Estimated 
total 

connections
in AMP5

(dwellings)

Estimated 
connections

in AMP5
requiring 

investment
(dwellings)

Total 
expenditure 
required to 
maintain 

sewerage 
infrastructure 

supply 
demand 
balance
£ (000)

Cost per 
connection 
for supply 
demand

schemes (inc 
Requisition 

and Maintain 
DG5 

schemes)
(£/dwelling)

Total costs of
characterisation
schemes (exc

Requisition and 
Maintain DG5 

schemes)
£ (000)

Cost per 
connection for 

characterisation
schemes (exc 

Requisition and 
Maintain DG5 

schemes)
(£/dwelling)

Category 1
pe <5000

2570 1028

Category 2
pe 5000-10000

3168 1267

Category 3
pe 10000-15000

4952 1981

Category 4
pe 15000-25000

15909 6364

Category 5
pe 25000-45000

20586 8235

Category 6
pe >45000

28034 11214

TOTAL 75220 30088
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C.4.4.2 AMP 4 - cost per connection

Ofwat challenged unit costs in section 3.3.2 (p. 42) of the Capex incentive scheme draft 
baseline. They said that our estimated unit costs in AMP5 were significantly higher than in 
AMP4. 

The purpose of this section is to address this concern and demonstrate that the estimated 
average unit cost in AMP4 is similar to that in AMP5.

We have made significant investment in growth schemes for wastewater during AMP4 in a 
number of specific catchments in accordance with the Final Determination:

• Ashford
• Canterbury
• Dambridge
• Fullerton
• Ham Hill
• Northfleet
• Scaynes Hill

Investment schemes at Dambridge, Ham Hill and Fullerton are complete. Northfleet is under 
construction and almost complete (pending final negotiations with CTRL). Ashford, 
Canterbury and Scaynes Hill infrastructure schemes are all due for completion in 2009/10.

Expenditure for the first three years amounts to for requisitioned schemes, and a 
further for the defined schemes listed above. The total number of new connections 
during this period was 38,800 which equates to a cost per new connection of for the first 
three years of AMP4.

Table C4(b).4

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

Total 
yrs 1-3

New connections - actual 
to date

14,314 12,030 12,456 
 

38,800 

New connections –
forecast by SWS

 
14,721

 
10,304

 
63,824

Requisition expenditure -
actual to date (£'000)

 
 

 
 

 
 

 
 

Requisition expenditure -
forecast (£'000)

   

Sewerage growth
schemes - actual to date 
(£'000)

 
 

 
 

 
 

 
 

Sewerage growth 
schemes - forecast 
(£'000)   

 
 

Cost per new connection

However, as Table C4(b).4 shows, the majority of the expenditure on the defined schemes is 
due to fall in years 4 and 5. For the AMP4 period we are forecasting a total expenditure on 
supply demand schemes (including requisitions) of against a forecast total of 63,824
new connections – an average cost of per new connection. This compares with an 
estimated cost of per connection in the AMP5 period (table C4(b).3).

The above demonstrates that there is close agreement in the estimated cost per connection 
in the AMP4 and AMP5 period.
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C.4.4.3 Detailed schemes: identification, modelling, costing and risk

The key factors in the characterisation approach adopted in this final business plan are (a) the 
forecast number of new connections and (b) cost per connection. We used detailed analysis 
of 46 schemes carried out for the draft business plan, and re-analysed for the final plan, to 
calculate these factors for each catchment category.

The purpose of this section is to explain in more detail how these schemes were identified 
through UKWIR’s LT/LCP methodology, and the assumptions applied in the hydraulic 
modelling. Data table C.4(b).6.1 provides the output by catchment.

Scheme identification and modelling

Investment requirements for sewerage infrastructure were assessed in accordance with 
Figure 5 in the UKWIR LT/LCP report. The majority of the analysis was carried out prior to 
submission of the draft plan, and has been reviewed and modified for the final plan. The 
complete process (whether for draft or final plan) is described below, and attention is drawn to 
elements of the analysis which have been revised for the final plan.

Stage 1

Existing and forecast numbers of property connections for each of the 393 catchments or sub-
catchments were analysed. Based on the proportional increase (for larger catchments) or 
absolute increase (for smaller catchments) the likelihood of investment being required was 
assessed, as improbable, possible, or probable.

The results of this initial screening are shown in data table C4(b).6 (based on table 13 in the 
LT/LCP report).

For schemes where investment was regarded as ‘improbable’ no further action was taken. 
The assumptions for the draft plan were reviewed for the final, but no changes were 
necessary.

Specific detailed analysis was carried out for the 42 catchments where likelihood of 
investment was assessed as ‘probable’ (stage 3B of the UKWIR process).

Stage 2

For the 24 catchments where investment requirement was assessed as ‘possible’, the 
potential consequences were found difficult to assess without detailed hydraulic modelling, so 
these catchments were added to the list of ‘probables’ for detailed analysis in stage 3B. 

The likely consequences arising from additional demand were reassessed for all these 
catchments, following the detailed analysis in stage 3B.

Stage 3B

Detailed modelling was carried out for the 46 out of the 66 sewerage catchments identified in 
stages 1 and 2, as follows: 

• Model updates

For the catchments subject to detailed modelling, the existing hydraulic models were 
reviewed, and where necessary updated to reflect current populations. These 
‘current’ models were used as the base for comparison with ‘future’ models.

The models were then updated to include additional connections from known 
potential development sites and revised trade flows. The total population in the model 
was then compared with the Experian population projections for 2026, and where the 
Experian population exceeded the revised model (with development sites added) the 
population in the model was increased to match the Experian projection. The 
additional population was spread evenly across the model to address Ofwat’s 
concern that the ‘worst case’ scenario used in the draft plan did not reflect a balanced 
view of risk (section 3.3.2 of the Capex incentive scheme draft baseline).
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The connection points from the new development into the existing local sewerage 
network have been applied at the closest appropriate node. The exact connection 
points are not known so the identified connection points are assumed.

A wastewater return to sewer rate of 170 litres/head/day was used. No allowance has 
been made for any potential reduction in the wastewater return to sewer rate, since 
the impact of water demand measures on flow to sewer is very uncertain. Infiltration 
was applied as per the original model build, either as specific locations of inflow or as 
40% of the per capita flows. 

A key assumption in the modelling is that all future development will be separately 
sewered, and that surface water will be either discharged direct to a water-course, or 
to a sustainable drainage system (either strategic or property level). The underlying 
assumption is that the upcoming Floods and Water Bill amends S106 such that water 
and sewerage companies will be able to refuse surface water connections to 
combined and foul sewers. Our plan will need to be reviewed if this provision is not 
made in the Bill.

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 this has been assessed at 2 m

2
per property. (This is a change from 

the draft plan which used 4 m
2

per property).

This allowance for creep has been applied only to the new development, not existing. 
An UKWIR project on the impact of urban creep is currently in progress, but will not 
report early enough to be taken into account for the FBP.  

The models with added population and urban creep allowance were used as the 
basis for assessing ‘future’ system performance. 

• Model scenarios

The ‘current’ models were run with a range of 1 in 30 year rainfall events (30, 120 & 
480 minutes), including an uplift of 20% to allow for climate change (based on Ofwat 
and Defra guidance), to provide a base-level performance, in terms of predicted flood 
volumes from manholes, and spill volumes from CSOs. 

The ‘future’ models were run with the same range of 1 in 30 year events, and the 
results compared with the ‘current’ performance. Where performance was shown to 
deteriorate, consideration was given to enhancements to restore performance to the 
‘current’ level.

For the draft plan any deterioration in performance (ie any new flooding, or any 
increase in flooding) was used as a trigger for investment. This gave rise to very 
significant proportion of pipes being upsized to restore performance. For the final 
plan, sensitivity analysis was carried out identify more realistic triggers. For the final 
submission therefore, only those pipes where flooding is projected to increase by at 
least 20%, and at least 10 m

3
have been subject to upsizing.

All of the proposed work affects only combined sewers, and therefore retrofit 
sustainable drainage (SuDS) solutions cannot be used on the public sewerage 
system (ie once surface water has entered the system). For retrofitting, SuDS can 
only realistically be applied at property level (whether commercial or domestic), or for 
highway drainage. We have no powers in respect of either of these, and have 
therefore not considered the possibility of retrofit SuDS to reduce surface water inflow 
to provide headroom for new development. As described above, we have however 
assumed that all new development will utilise SuDS, or an alterative method of 
disposal and that there will be no additional discharge of surface water to combined 
or foul systems (excepting the allowance for urban creep).

Our approach to option appraisal is described in part B5 (B.5.5.5) and therefore not 
repeated here.
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Costing

The model output has defined specific lengths of sewer and pumping stations to be upsized. 
These have been costed using the standard approach as for all other scheme proposals.

Risk

We incorporated the best information available from the planning system on the location of 
development, but there are inevitably uncertainties particularly because there have been 
significant delays in the preparation of Local Development Frameworks in our area.

Uncertainties over the rate of climate change and the impact on weather patterns adds a 
further level of uncertainty. 

Models can be used to predict the likely impact of future new development in terms of 
additional flooding at any given point from the network, but with currently available technology 
and data, it is not possible to translate this into actual numbers of flooded properties with any 
certainty. A view therefore has to be taken on what level of additional flooding (measured as 
the volume of escape from manholes) is likely to be significant.

For the draft plan we identified any additional flooding as triggering asset improvements. As 
described above 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.

We have also reduced the urban creep allowance from 4 m
2

per new connection to 2 m
2
. We 

have assumed that all new development will be separately sewered and that there will be no 
new direct surface water connections to foul and combined sewers.

It can be seen from above that the detailed modelling has been changed for the final business 
plan to address the balance of risk, with the company carrying more risk. We have done this 
to address Ofwat’s comments in the Capex incentive scheme draft baseline where they said 
we had not taken a balanced view of risk (Section 3.3.2). 

C.4.4.4 Requisition Expenditure

Ofwat has challenged the proportion of new development costs which we estimate will be 
recovered in AMP5 through requisition charges (Capex incentive scheme draft baseline, 
Section 3.3.2). They said that during the first three years of AMP4 we have recovered 46% of 
new development expenditure compared to an industry average of 64%. We have challenged 
the underlying calculations and the basis of the industry average in B.5.5.7.

We anticipate that our recovery rate in AMP5 will be significantly lower than the quoted 64% 
because we will take account of income from annual sewerage charges and one-off 
infrastructure charges when we negotiate requisition contributions from developers. The cost 
of requisitioned sewerage will therefore, as in AMP4, partly be recovered from customer 
charges and partly from developer contributions.

Table C.4(b).5 provides three examples of calculated commuted sums, and the percentage of 
requisition costs recoverable from developer contributions (assuming commuted sum option). 
Recent calculation changes following referrals to Ofwat by developers are reflected in the 
numbers. The detailed calculations are shown in data tables C.4(b).7.4 to C.4(b).7.6.

The remaining costs will be recovered from customer charges over a 12 year period. 
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Table C.4(b).5

Cost of 
requisitioned 

sewerage

Developer 
contributions

(commuted sum)

Percentage 
recovered from 

developer

Percys Meadow 22%

Tonbridge Grammar 11%

Park Farm 11%

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 AMP4.

The total expenditure on requisitions in AMP4 to date has been against a total of 
38,800 new connections – an average of  per new connection, as shown in table 
C.4(b).6. We have used this figure to calculate likely expenditure of  in AMP5 for 
expenditure on requisitionable sewers, based on a projected increase of 75,000 new 
connections (as per household projections, see Table B.5.8).

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 
is being double counted in setting prices.

Table C4(b).6

Requisitions 
expenditure 

£000

Annual 
connections

Average
cost/conn

£

JR06 14,314

JR07 12,030

JR08 12,456

TOTAL 38,800

C.4.5 Sewerage Non-infrastructure

Specific non-infrastructure schemes

Existing hydraulic capacity at all non-infrastructure sites has been assessed against forecast 
demand to both 2015 and 2020 horizons using the forecast generated as described in the 
section above. 

Where exceedance of consented DWF was forecast, indicative standards were obtained from 
the Environment Agency. 

Where the Agency has proposed load standstill consents and the risk of consent exceedance 
in AMP5 is considered to be high a WTW supply demand scheme has been included in our 
Plan. For 26 sites the Agency has proposed consent standards beyond consented load 
standstill.  These sites have been included in the Agency’s final NEP.

In view of the above we have not proposed any characterisation schemes at wastewater 
treatment works. Six specific supply demand schemes have been included.

An appropriate cost allocation to growth has been made for the relevant NEP schemes.
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The capacity assessment for all works above 2000 pe to the 2020 horizon comprised the 
following:

• A standard process assessment spreadsheet was completed for each treatment 
works.

• Process unit sizing was obtained from the relevant Company database (SWATSE).

• A design horizon to 2020 was adopted to provide capacity for the next two AMP 
periods. 

• The spreadsheet identified where the site is predicted to comply or fail the relevant 
design standards and allowed for the determination of improvements required for 
the appropriate parts of the process stream to become design standard compliant.

Following this analysis a further review was undertaken to assess the likely triggering of the 
need for investment before 2015, taking into account the current downturn in development 
activity. This assessment has assumed no flow growth from the existing connected 
population. We have concluded that, for the majority of sites , deferral of growth schemes to 
AMP6 appears to be appropriate. The majority of schemes included in the Agency’s NEP 
under the FLOW1 driver either comprise works that are currently exceeding their consented 
DWF or are close to doing so, hence triggering the need for a consent review.

In addition to the above analysis one further site requires investment due to flow growth in the 
catchment: Barnes Green. At this site, up rating of the inlet works is required to accommodate 
higher received flows.  

The results of the analyses undertaken are summarised in data tables C.4(b).6.2. For 18 
works the Agency has stated that it is prepared to grant a permit for increased consented 
DWF without modifying other consent parameters. For these sites no AMP5 investment is 
planned. A total of six non infrastructure supply demand schemes are proposed for AMP5. 
These are described in turn:

Barnes Green inlet uprating

This site requires investment due to flow growth in the catchment. Uprating of the inlet works 
is required to accommodate higher received flows.

Hailsham North process capacity

This works has a higher consented DWF capacity than current process capacity.  Planning 
permission has already been granted for 1,372 homes. The works discharges to the 
Pevensey Levels, a very sensitive receiving area. The consequence of breach of consent is 
high.  Process upgrade is proposed at the WTW to match the existing DWF consent 
headroom.  Further increase to the consented DWF at the works will not be granted by the 
Agency 

Hailsham South (and North) New Discharge Location Investigation

For both Hailsham North and South works the Agency has stated that no further increase in 
consented DWF will be permitted at either works because of environmental constraints in the 
receiving watercourse.  Development to meet South East Plan targets has a significant focus 
in the Hailsham area because of other constraints in Wealden district. A detailed investigation 
is therefore proposed to establish a satisfactory location for an alternative discharge point to 
receive additional flows beyond the current consent limits at the two works arising from South 
East Plan development. In view of the sensitivity of the location this is likely to be a protracted 
process and needs to start in AMP5.

Slinfold WTW

This is a small works currently serving a population of some 1100.  The works has had an 
historic breach of its consented DWF and is considered at high risk of consent exceedance in 
AMP5.  The revised consent conditions require investment in the WTW. 
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Whitewall Creek

This works is currently close to exceeding its consented DWF.  There is a major development 
within the catchment utilising ex MOD land which is considered to have a high probability of 
proceeding in AMP5 despite the current economic conditions.  A scheme has therefore been 
included for this site in AMP5.

Infiltration Reduction Investigation

There are a number of WTW which discharge to sensitive receiving waters for which the 
Agency may not be prepared to permit higher consented DWFs.  For the following 
catchments infiltration investigations are proposed, the need for which is driven by new 
development.  The proposed catchments for investigation are:

• Ashford
• Chichester
• Chickenhall
• Fullerton
• Hythe
• Barton Stacey
• Kings Somborne

Non-infrastructure scheme costs

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
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C.4.6 Data tables

C.4(b).6.1

C.4(b).6.2

C.4(b).6.3  

C.4(b).6.4

C.4(b).6.5

C.4(b).6.6




