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Executive summary 
The Eastern area strategy seeks to maintain levels of services for customers through the strategic 
development of a shared resource with SEW in addition to a continued drive for greater efficiency in 
how we use water. This approach also utilises a minor raising of the retained water level in Bewl 
Water (by 40cm). This does not require the existing dam wall to be raised, but it will require some 
minor modifications around the periphery of the reservoir.  
 
To understand the impact of future uncertainties we have derived the future strategy using a Real 
Options Appraisal approach to inform the decision making for our strategy. This approach solves the 
supply-demand deficits simultaneously for seven different ‘states of the world’ (which represent a 
snapshot of different climatic conditions and intra-annual pressures on water resources) across five 
different ‘futures’ or ‘branches’ (which represent a plausible set of future supply-demand balances 
for which different solutions may be most appropriate).  
 
The use of different futures in the Real Options Appraisal approach effectively recognises that the 
future is not certain, and so the method tries to identify how solutions may change through time in 
the face of different possible future water resource pressures. 
 
An initial ‘least cost’ Real Options Appraisal run was undertaken to develop a ‘basic solution’, 
without further consideration of potential constraints. This was then tested by modifying assumptions 
about the availability of certain options to progress our understanding of the impacts these 
assumptions might have on the strategy. From examination of the various model run tests, and taking 
into account the company’s policies and pre-consultation discussions with regulators and 
stakeholders, policy decisions and refinements were introduced to reflect a ‘constrained’ least cost 
strategy.  
 
The constrained least cost strategy was then examined and tested against Strategic Environmental 
Assessment criteria, outcomes from regional planning exercises (Water Resources in the South 
East), and the preferences arising from customer engagement activity. Following this review, any 
refined decisions on the feasible options were fed into the Real Options Appraisal model to derive 
the strategy for this plan. 
 
The strategy was then subjected to scenario and sensitivity testing to understand whether there were 
key alternative strategies that we should seek specific feedback on during consultation on the plan, 
and also to understand what alternative strategic schemes may be needed, should it not be possible 
to implement the schemes in the preferred plan. 
 
The constrained least cost strategy included the selection of the Medway WWTW water reuse option 
(with Southern Water receiving all of the benefits of this scheme), and the position that there would 
not be any additional bulk supplies to SEW. However, following further discussions between the 
companies, it was agreed that the Medway WWTW water reuse scheme should be a shared 
scheme (i.e. the benefit of the scheme accruing to Southern Water will be 50%). 
 
The key strategic schemes selected for the next 10-15 years are: 
 
 The 18Ml/d Medway WWTW water reuse scheme in AMP8, shared jointly with SEW.  

 The Sittingbourne water trading scheme in AMP8. 

 Develop the infrastructure to allow the full capacity of the existing Selling-Fleete main 
to be available for transfer from Medway to Thanet in AMP8. 

 The small bulk supply from SEW to Kent Thanet Water Resource Zone in the 
Birchington area in AMP8. 
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 The scheme to raise Bewl reservoir by 0.4m by the end of AMP8. 

 Commence discussions with the Environment Agency about a licence variation for the 
West Sandwich and North Deal sources. 

 Develop additional nitrate treatment at identified sources and implement as early as possible 
catchment management activity at these sources over AMP7 and AMP8. 

 Develop treatment for pesticides for the River Medway scheme, which is potentially at risk 
and implement catchment management activity at this source in time for AMP8. 

 Undertake extension of the Universal Metering Programme, and enhance meter reading 
frequency. 

 Media and education water efficiency campaign as part of the first phase of the company’s 
‘Target 100’ vision; 

 Progress leakage reduction activity throughout AMP7 and AMP8, across all leakage 
options identified.  

 
For new resource developments, it will be necessary for detailed engineering and environmental 
assessments to be undertaken, for planning and other consents to be secured and for the schemes 
to be constructed and commissioned. For transfers from other water companies there may be a need 
for asset enhancements, and/or for the development of new water resources within those companies 
in order to free up water to make the transfer available. The timings within this plan are our best 
estimates for delivery at this point in time, but may be updated to reflect further investigations and 
the outcomes of public consultation in the final plan. 
 
If the future turns out to have limited demand growth, limited climate change impacts and limited or 
no sustainability reductions – reflecting a future supply-demand balance like those modelled in the 
70th or 90th percentile branches – then a number of these options may not be required. As we prepare 
for our next plan, it may be possible to confirm that the implementation of some of the AMP8 options 
will not actually be required. However, the timescales are such that we will need to have done much 
of the feasibility and environmental investigations and the preparation of planning documentation in 
AMP7 (before it can be confirmed that the schemes are not necessary) even if the scheme is not 
ultimately needed in AMP8. 
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Real Options Appraisal modelling 
We have developed an economic least cost model (the ‘investment model’) to help select the 
combination of options – the portfolio of options – to ensure that there are always enough supplies 
available to meet anticipated demands in all Water Resource Zones (WRZs) under every planning 
scenario or design condition, at least cost. 
 
Separate investment models have been developed for each of the three supply areas (Western, 
Central and Eastern), which are geographically separate and each consisting of between three and 
seven WRZs. Although the building blocks for the strategy are the individual WRZs, there are inter-
connections (either current or potential) between them, and thus actions in one WRZ can have an 
impact on other inter-connected WRZs within that sub-regional area. The model must take account 
of the supply-demand balances for each planning scenario, including transfers and bulk supplies, in 
all the WRZs in each supply area at the same time in order to develop a co-ordinated solution for 
the supply area. 
 
There are various different investment modelling approaches that a company could use to support 
its decision making for its Water Resources Management Plan (WRMP). The problem 
characterisation section of Annex 1 sets out our analysis for identifying our preferred decision making 
tool. For this plan, we have employed a Real Options Appraisal methodology for all three supply 
areas. 
 
There are two key aspects of the Real Options Appraisal investment model, as described previously 
in Annex 8. 
 
 ‘States of the world’: which represent a snapshot of different climatic conditions and intra-

annual pressures on water resources, from normal year through to severe and extreme 
droughts, and looking at periods when water supplies are at their minimum, and at periods 
of peak demand for water during summer months. 

 Different possible ‘futures’ modelled by different ‘branches’: these represent a plausible 
set of future supply-demand balances for which different solutions may be most appropriate. 

‘States of the World’ 
The various states of the world allow differing drought conditions to be considered in combination 
with inter-annual variability in supplies available to meet demand for water. Each state of the world 
will therefore have its own supply-demand balance – i.e. its own profile of surpluses or deficits over 
the planning period. The model must solve each of the states of the world simultaneously (i.e. so 
that any deficit in any state of the world is solved).  
 
Inclusion of the states of the world is useful for a number of reasons: 
 
 It ensures that the plan is robust against a range of supply and demand conditions that could 

be experienced in any given year across the planning horizon. 

 It allows consideration of how the water available from different options may vary in different 
drought events. 

 It ensures that the costs are appropriately weighted in relation to how options are likely to be 
used under each state of the world (known as utilisation). Hence an option that is only 
required to meet an extreme event is likely, on average, not to have significant total variable 
operational costs, as it would only be required to supply water very infrequently (note that the 
capital costs of the option and any fixed operational costs would still need to be paid for 
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regardless of how frequently the scheme may actually be used in practice – i.e. the capex 
and fixed opex are independent of the utilisation). 

 
The states of the world are related to the following climatic conditions (these are described more fully 
in Annex 3): 
 
 Normal year – 50% annual probability 

 Drought condition – a 1 in 20 year drought, or 5% annual probability 

 Severe drought condition – a 1 in 200 year drought, or 0.5% annual probability 

 Extreme drought condition – a 1 in 500 year drought, or 0.2% annual probability 

 
For each of these climatic conditions (except the normal year) there is a state of the world for each 
of the annual average period and peak demand period. These are described as follows: 
 
 The critical period – corresponds to the period of peak water demand, which normally 

occurs during the summer months of June, July and August. The peak period of demand is 
generally defined in terms of the average day peak week (ADPW) demand. The peak demand 
is compared to the supplies available during that same summer period.  This may also be 
known as the peak-period deployable output (PDO) planning scenario. 

 The annual average period – which may also be referred to as the average deployable 
output (ADO) planning scenario, particularly when talking about available supplies. This 
scenario compares the average daily demand over the year against the average daily 
supplies that are available over that same year. 

 
The exception to this is for the normal year, for which there is not generally a deficit. Under this 
condition only the annual average period is used (not the critical period). The inclusion of the normal 
year annual average state of the world is to ensure the appropriate calculation of variable costs 
based on expected utilisation. 

‘Futures’ modelled by branches 
This is the key component of a Real Options Appraisal model; it effectively recognises that the future 
is not certain and so it tries to identify how solutions may change through time in the face of different 
possible future water resource pressures. 
 
The futures (also referred to throughout this Annex as branches) are built up from a combination of 
possible demand growth scenarios, climate change impacts on water supplies, and sustainability 
reductions (changes to the licenced amount of water that a water company can abstract, with the 
aim of ensuring that the abstraction does not pose an unacceptable risk to the water environment). 
Annexes 2, 3, and 5 describe how the demand and supply elements have been combined to derive 
the different futures. 
 
The baseline supply-demand balance forecast is generated as a series of probabilistic distributions 
from which we can select different percentiles to represent a range of possible futures. This 
represents an innovation in our treatment of risk in the supply-demand balance, commensurate with 
the uncertainties faced at the present time. These supply-demand balances at different percentiles 
are used as the input to the Real Options Appraisal decision-making model. Each of the branches is 
assumed to be equally likely in the Real Options Appraisal model. 
 
For the Eastern area, the supply-demand balances at the following percentiles are used as the 
‘futures’ or ‘branches’ in the Real Options Appraisal model: 
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 10th percentile (larger deficits) 

 30th percentile 

 50th percentile (the middle branch – representing the more traditional supply-demand balance 
that would have been investigated through a traditional investment modelling approach) 

 70th percentile 

 90th percentile (smaller deficits, or in surplus) 

 
An example supply-demand balance plot (described more fully in Annex 5) is shown in Figure 1, 
which demonstrates the range of possible supply-demand futures from which the above five 
branches are selected. 
 
Figure 1 Example plume plot showing range of possible future supply-demand balances 

 
A probability is assigned to each of the potential futures or branches to represent the perceived 
likelihood of that future. This probability is applied as an expected cost weighting to the total cost 
calculation. For the purposes of this plan, we have assumed that each branch will have an equal 
probability, because there was little information on which to base an alternative weighting scheme. 
 
The development of the branches and their underlying assumptions and generation of the 
subsequent range of supply-demand balances (surpluses or deficits over the planning period) for 
each of the futures is described in Annex 5. 
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Scenario testing to inform the plan 
As described in Annex 8, an initial phase of scenario testing was conducted to help understand the 
sensitivity of the strategy to various possible constraints. The purpose of this testing was ultimately 
to inform the selection of our preferred plan. 
 
As shown in Figure 2, an initial ‘least cost’ run was undertaken to develop a ‘basic solution’, without 
further consideration of potential constraints. This was then tested by, for example, modifying 
assumptions about the availability of certain options such as Drought Orders, to progress our 
understanding of the impacts these assumptions might have on the strategy.  
 
From examination of the various model run tests, and taking into account our policies and pre-
consultation discussions with regulators and stakeholders, policy decisions and refinements were 
introduced to reflect a ‘constrained’ least cost strategy. The policy decisions were in regard to the 
inclusion of water efficiency assumptions and the availability of Drought Orders in severe and 
extreme drought events. 
 
Figure 2 Development of final WRMP strategy 

 
 
The constrained least cost strategy was then examined and tested against: 
 
 Strategic Environmental Assessment (SEA) criteria 

 Outcomes from regional planning exercises (Water Resources in the South East - WRSE), 
and  

 The preferences arising from customer engagement activity.  

 
Following this review, any refined decisions on the feasible options were fed into the Real Options 
Appraisal model to derive the strategy for this plan.  
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Note that, overlaying the SEA, regional planning and customer preference considerations on the 
constrained least cost strategy does not necessarily mean it will need to be changed – i.e. it may 
already adequately address key aspects of these considerations. Additionally, although some 
schemes may score less favourably against the SEA, regional plans or customers’ preference 
considerations, the non-availability of suitable, better alternatives or the size and timing of the deficit 
faced may mean that some options nevertheless need to be retained in the feasible list.  
 
The strategy for this was then subjected to scenario and sensitivity testing to understand whether 
there were key alternative strategies that we should seek specific feedback on during consultation 
on this plan, and also to understand what alternative strategic schemes may be needed, should it 
not be possible to implement the schemes in the preferred plan. This is particularly important for 
those schemes in the strategy that are required in AMP7 or AMP8, where there may be some 
uncertainty around the delivery of these schemes, we may need to conduct feasibility investigations 
of alternative schemes (and potentially environmental surveys and planning activities) in parallel to 
developing the portfolio of schemes selected in the draft strategy. 

Drought Orders in severe and extreme drought conditions 
A key concern arises in regard to the use of Drought Orders in the severe drought as well as the 
extreme drought conditions. Use of a Drought Order in severe droughts would align with our target 
Level of Service; however, we are seeking to improve our resilience to drought. Therefore, for the 
purposes of the investment planning for this plan, we have only applied Drought Orders in the 
extreme drought condition in the Eastern area. This is discussed in greater detail in Annex 3.  

Additional bulk supplies to SEW 
We had regular meetings with SEW (SEW) during the pre-consultation phase of developing this plan 
to discuss existing and potential new bulk supply and shared resource options. Following their own 
initial investment modelling SEW asked us to consider the following possible additional bulk supplies 
in 2030 amounting to nearly 30Ml/d as follows: 
 
 Additional supply from Bewl of 14.7Ml/d (from Kent Medway West (KMW) WRZ) 

 Additional supply from Hartlip of 5Ml/d (from Kent Medway East (KME) WRZ) 

 Additional supply near Broughton Bypass of 10Ml/d (from Kent Thanet (KT) WRZ)  

 
We therefore investigated the implications of providing these additional supplies to SEW. They were 
included in a number of runs, alongside others that then considered how the strategy would change 
if SEW developed their own resources instead.  
 
SEW subsequently confirmed that the additional bulk supplies were not required, so they were 
excluded from the strategy for this plan. 
 
The initial strategy was based upon an assumption that there would not be any additional supplies 
to SEW. This assumption initially also applied to shared sources. However, following discussions 
between the companies, it has been agreed that the Medway WWTW water reuse scheme should 
be a shared scheme (i.e. the benefit of the scheme accruing to Southern Water will be 50%), which 
will thus feature in both companies’ plans.  
 
Note that the sensitivity testing was conducted largely on the initial strategy (which assumed the 
Medway water reuse scheme was not shared), due to the timing of when the decision was made 
that it would be a shared source.  
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Key scenarios investigated to aid formulation of the strategy 
The key scenario tests that were considered as part of the investigations to help formulate the 
strategy were: 
 
 Drought Orders not being allowed to be selected in the severe drought condition to test the 

solution to improve drought resilience. Drought Orders remained available for the extreme 
drought condition 

 Inclusion and removal of potential additional 30Ml/d of bulk supplies for SEW from 2030 from 
three of the WRZs in the Eastern area, following early discussions with SEW 

 Removal of only the 10Ml/d bulk supply requested as a potential option by SEW for 2030 
from KT WRZ, as the other Medway WRZs generally had a more favourable initial supply-
demand balance than KT WRZ. 

 Exclusion of desalination options 

 
As discussed above, the outcome from these runs was considered alongside other policy decisions 
to develop the ‘constrained least cost strategy’, which was then examined and tested further against 
the criteria set out in the sections below. 
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Inclusion of customer preferences 
As part of the process to prepare this plan, we engaged with stakeholders and customers between 
May 2015 and October 2017 to learn about their priorities and views on the development of our 
plans, to find opportunities for collaboration and to learn from examples of best practice. We also 
engaged with our regulators to keep them informed on the developments of our plan, to explain our 
methods approaches and report results. This is described in Annex 1. 
 
We have taken account of customer preferences from our previous plan. We have also assessed 
whether those preferences have changed, by collecting and analysing more data through a scheme 
preference online survey, willingness to pay research and scheme preference workshops. 
 
Our key findings from stakeholders include: 
 
 Stakeholders are keen to work with us on catchment management and to support us doing 

more of it 

 We should work with landowners to help slow and manage flows 

 Water efficiency should be the first option we implement to increase the amount of water 
available, followed by further leakage reduction 

 Stakeholders want us to consider demand reduction options before implementing new supply 
options such as transfers and water reuse 

 After demand reduction options, water reuse is the most popular supply option 

 
Our main findings from customers include: 
 
 Customers are averse to accepting reductions in service in exchange for lower bills 

 Underground water storage was our customers preferred measure for maintaining a supply-
demand balance 

 Leakage improvements are the highest priority to customers amongst the water service 
measures 

 For the majority of customers, a bill increase to help implement schemes would be considered 
reasonable 

 
Our pre-consultation was important to better understand customers’ views. It has informed us on 
appropriate levels of service and, together with stakeholders, their views on the supply and demand 
management options. It has contributed to the development and formulation of our preferred strategy 
by excluding options that were not likely to meet customer or regulator expectations in the options 
appraisal. Table 1 shows our customers’ preferred options and their ranking. 
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Table 1 Customer preferences for different options types from pre-consultation customer 
engagement work 
Option type Rank 
Underground water stores 1 
Catchment management 2 
Helping people to use water more wisely 3 
Reducing leaks 4 
Water saving fittings & gadgets 5 
Reservoirs 6 
Water re-use 7 
Trading water 8 
Tariffs 9 
Sea water (desalination) 10 
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Summary WFD, HRA & SEA assessment 
A detailed environmental assessment covering SEA, Habitats Regulations Assessment (HRA) and 
Water Framework Directive (WFD) assessment, was carried out on a wide range of feasible options 
considered for inclusion in the Eastern area strategy to help inform decision making on the final 
strategy.  In particular, the findings of the feasible option assessments were used to evaluate the 
environmental and social performance of a range of alternative strategies for maintaining a supply-
demand balance in the Eastern area, with each alternative strategy comprising a different mix of 
options and option types.  
 
For each alternative strategy, the likely scale of adverse and beneficial environmental and social 
effects for each option was considered, both on its own but also in combination with the other options 
included in that strategy.  The potential effects in combination with any other relevant projects, plans 
or programmes (for example, any planned major infrastructure schemes that may be constructed 
and/or operated at the same time and affecting the same environment and/or communities) was also 
assessed.  This appraisal of each alternative strategy also included consideration of the potential for 
any regulatory compliance risks associated with the HRA and WFD.  
 
The environmental and social performance of each alternative strategy was used to help make 
decisions on which strategies to explore further through the programme appraisal modelling process 
and to finally determine the appropriate strategy for inclusion in this plan.  Several modifications to 
the potential strategy were made as part of this process to remove options where environmental and 
social effects were considered to be unacceptable relative to other alternative options available to 
meet the forecast supply deficit. For example, the River Stour desalination plant option was removed 
from selection for the final strategy due to the risks identified in the SEA, HRA and WFD assessment 
about the effects on the Thanet Coast Special Area of Conservation (SAC) and the Thanet Coast 
and Sandwich Bay Special Protection Area (SPA) and Ramsar site. 
 
The ability to achieve our aim of restricting Drought Orders/Permits to extreme drought conditions 
only was examined as part of developing the strategy taking account of the costs, risks, feasibility 
and environmental effects of the measures required to deliver this objective. 
 
As well as the adverse effects of options, we looked at the beneficial effects to decide whether any 
options should be prioritised in view of the environmental or social benefits they may bring.  This led 
to our decision to preferentially include additional water efficiency measures in our plan strategies 
as part of our target to help our customers achieve an average per capita water consumption of 100 
litres per day by 2040. This involves an intensive media and engagement campaign as part of an 
initial phase of the ‘Target 100’ policy, concentrated throughout AMP7, but helping to influence 
customers’ water use behaviour over the longer term. There are also various measures to further 
reduce water leakage rates where it is economic to do so. 
 
Once the final strategy had been determined, environmental assessment (SEA, HRA and WFD 
assessment) was carried out to examine any cumulative effects from construction and/or operation. 

Environmental assessment of the Eastern area strategy 
The SEA summary of our strategy for the Eastern area is presented in the assessment table below 
(Table 2). The table shows for each scheme the adverse and beneficial effects assessment in two 
separate rows. Each coloured box in the table indicates the significance of effect assessed against 
the relevant SEA objective linked to the SEA topic area shown in the top row (e.g. biodiversity, flora 
and fauna). The key below the table indicates the significance of effect scale. Some SEA topics have 
more than one underlying SEA objective (e.g. there are four objectives linked to the SEA ‘water’ 
topic. The table provides an overview of the scale of adverse and beneficial effects associated with 
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each scheme and the strategy as a whole. Further details are provided in Annex 14 (Strategic 
Environmental Assessment).  
 
Table 2 SEA effects summary of the Eastern area strategy 
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The HRA of the strategy has concluded that there would be no likely significant effects on any 
European site with appropriately agreed mitigation measures in place to address identified risks 
during construction and/or operation.  Similarly, the WFD assessment has concluded that the 
strategy would not result in any deterioration of WFD status of any water body subject to mitigation 
measures being implemented. There are some potential cumulative effects with some of the options 
being considered by Affinity Water and SEW for their draft plas which will need to be investigated 
further with these two companies if the schemes are included in their final plans. 
 
The strategy includes thirteen catchment management options to improve nutrient management and 
land-use practices as well as one catchment management option designed to reduce drinking water 
quality issues relating to pesticides entering surface waters. The SEA assessment findings for these 
options are very similar: the effects are beneficial in relation to many of the SEA objectives with 
mainly negligible adverse effects and only minor adverse effects identified for energy and materials 
use and associated carbon emissions for water treatment.  These schemes also provide a beneficial 
effect in respect of WFD objectives to achieve good ecological status. 
 
Three demand management measures are a key component of the strategy involving: enhanced 
Automatic Meter Reading (AMR) for existing metered households; leakage reduction; and water 
efficiency media and engagement campaigns with customers.  These options have been grouped in 
Table 2.  The effects are mainly beneficial but with some minor temporary adverse effects in respect 
of materials required for water leak repairs and metering, as well as the risk of temporary traffic 
disruption and associated carbon and air quality effects of street works for leak repair activities. 
 
The strategy involves development of seven water supply augmentation options. The  Medway 
WWTW indirect potable water reuse scheme has the potential for major adverse effects relating to 
archaeology and cultural heritage due to the pipeline construction work – these construction risks 
would need to be addressed through detailed planning and design/routing of the pipeline route to 
protect heritage features and reduce the effects to acceptable levels. The Sittingbourne licence trade 
option requires further investigations and development of detailed mitigation measures to address 
potential risks identified through the HRA process to avoid adverse effects to several designated 
European conservation sites. 
 
The strategy includes an inter-zonal water transfer (Selling-Fleete main) and a bulk water import 
from SEW to Kent Thanet (Birchington), both of which were assessed as having potential moderate 
adverse effects to biodiversity, fauna and flora due to construction effects on sites of nature 
conservation interest, as well as to landscape and visual amenity within the Kent Downs Area of 
Outstanding Natural Beauty (AONB).  These options will need to be further assessed during detailed 
design to develop appropriate mitigation measures to reduce the magnitude of effects to an 
acceptable level.  
 
The West Sandwich and North Deal licence variation scheme and the recommission the Meopham 
greensand groundwater source are assessed as having predominantly negligible adverse effects. 
Minor adverse effects relate to energy and materials use and associated carbon emissions for water 
pumping and treatment. Minor beneficial effects arise from making optimal use of existing water 
sources. 
 
Raising Bewl Water reservoir by 0.4m will involve some temporary adverse effects during 
construction.  Detailed mitigation measures will need to be developed to protect the environment 
and the local community to minimise these effects.  The design of the scheme avoids any impact on 
the designated Ancient Woodland close to the existing reservoir margin, but detailed mitigation 
measures will be required to protect this woodland during construction work.  Minor beneficial effects 
arise from providing additional reliable water supplies and additional water storage to provide 
additional resilience to the future effects of climate change.  

 
15 Draft Water Resources Management Plan 2019 
 Annex 11: Strategy for the Eastern area 
 



 

 
Cumulative effects of the strategy have been identified in relation to: 
 
 Beneficial effects of the proposed catchment management schemes with other measures in 

the River Basin Management Plans as well as other catchment improvement activities 

 Pipeline and related construction works some distance apart within the Kent Downs AONB 
relating to the SEW to Kent Thanet (Birchington) and the Selling-Fleete Main options.  Careful 
planning, design and mitigation will be needed in relation to the pipeline construction to 
minimise impacts to habitats, heritage features and landscape features that provide the basis 
for the AONB designation but overall the cumulative effects are considered minor. 

 The joint Medway WWTW indirect potable water reuse scheme may have cumulative 
adverse operational effects with the potential desalination scheme on the tidal River Medway 
included in the SEW draft plan.   

 Three groundwater source options included in the Affinity Water draft paln feasible list would 
involve increased abstraction from the East Kent Chalk - Stour WFD groundwater body, 
resulting in possible cumulative effects with the West Sandwich and North Deal licence 
variation.  This could lead to cumulative adverse effects on the quantitative status of the WFD 
groundwater body and will require further investigation should Affinity Water include the 
groundwater schemes in its draft plan strategy. 

 
Overall, the environmental assessment has concluded that the strategy has predominately 
negligible to minor adverse effects and negligible to minor beneficial effects. 
 
Consideration has also been given to the strategic alternative schemes identified through the 
development of the Eastern area strategy.  The SEA, HRA and WFD assessments concluded that:  
 
 The additional water efficiency and metering options bring minor beneficial effects in the 

same way as those similar demand management measures included in the strategy. 

 Additional reuse schemes (Sandwich WWTW Indirect Potable Water Reuse and 
Sittingbourne Industrial Water Reuse) and the Medway desalination option are identified as 
having the potential for several major adverse effects. These mainly relate to operational use 
of non-renewable materials and generation of wastes in the treatment process, as well as the 
associated carbon emissions. The schemes also have adverse effects identified regarding 
construction and the potential for adverse effects to designated sites or areas identified as 
Ancient Woodland. Overall, these alternative schemes would bring greater adverse effects 
than the Medway WWTW indirect potable water reuse and raising Bewl Water reservoir by 
0.4m schemes. 

 Additional catchment management schemes at Darwell and Powdermill reservoirs to reduce 
the issues relating to pesticides entering surface waters are similar to the catchment 
management schemes included in the strategy. They will bring beneficial effects in relation 
to many of the SEA objectives and only a few minor adverse effects identified for energy and 
materials use and associated carbon emissions for water treatment.  These schemes also 
provide a beneficial effect in respect of WFD objectives to achieve good ecological status. 

  

 
16 Draft Water Resources Management Plan 2019 
 Annex 11: Strategy for the Eastern area 
 



 

Selection of the preferred strategy 
Our initial strategy was based upon an assumption that there would not be any additional 
supplies to SEW. Following further discussions between the companies, it has been agreed that 
the Medway WWTW water reuse scheme should be a shared scheme (i.e. the benefit of the 
scheme accruing to Southern Water will be 50%). This is represented by one of the sensitivity tests 
presented in the section entitled ‘Sensitivity testing of the strategy’ (specifically, the sub-section 
‘Sharing the development of the Medway water reuse scheme with SEW’). This sensitivity test has 
consequently been confirmed as the final strategy. 
 
For new resource developments, it will be necessary for detailed engineering and environmental 
assessments to be undertaken and for planning and other consents to be secured and for the 
schemes to be constructed and commissioned. For transfers from other water companies there may 
be a need for asset enhancements, and/or for the development of new water resources within those 
companies in order to free up water to make the transfer available. The timings within this plan are 
our best estimates for delivery at this point in time, but may be updated to reflect further investigations 
and the outcomes of public consultation in the final plan. 

Summary of initial strategy (no shared source with SEW) 
The key elements of the initial strategy with no shared source from Medway WWTW to SEW 
(i.e. only allowing for continuation of baseline supplies) were: 
 
 The deficits in the Eastern area are driven by the annual average conditions, and not the 

critical period conditions. 

 Initially for the annual average there are deficits in the Sussex Hastings (SH) WRZ in the 
severe and extreme drought conditions, and in KT WRZ in the drought, severe drought and 
extreme drought conditions. 

 However, there are initial surpluses in both KME and KMW WRZs. With the existing transfers 
from KMW WRZ to SH WRZ (the Bewl-Darwell transfer) and from KME WRZ to KT WRZ (the 
Selling-Fleete main) these deficits in the early part of the planning period could be solved 
through inter-zonal transfers. However, a large number of sources, particularly in KT WRZ, 
also have their DO written down due to nitrate risks. 

 Furthermore, we are a net supplier of water to our neighbours in the Eastern area, which 
creates further potential deficits or reduces the surpluses available. 

 In the early part of the plan, there is a balance between implementing catchment 
management (and treatment) schemes for nitrates, and making use of Drought 
Permits/Orders in extreme drought conditions. 

 The Drought Permits/Orders used in AMP7 and AMP8 are for the combined Faversham 1 
and 2 and Millstead groundwater sources, for Powdermill reservoir, and to a lesser extent, 
Drought Permits/Orders for the River Medway scheme and for North Deal. 

 Later in the planning period, the combined groundwater sources (Faversham 1 and 2, 
Millstead) Drought Permit/Order is used extensively in the 10th to 70th branches, to meet 
deficits. The Drought Permit/Order for North Deal is also needed in the 30th, 50th and 70th 
percentile futures, but only occasionally.  

 The water reuse scheme from the Medway WTW (18Ml/d during annual average periods) is 
selected and used in all futures (although its use is more limited in the 90th percentile future). 

 A 10Ml/d water trading option is selected in Sittingbourne in 2027. 
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 A key part of the strategy is to maximise the existing transfer between KME and KT WRZs 
through the existing Selling-Fleete main. This option is selected from 2027, although its use 
varies across the branches. 

 A small bulk import from SEW to support local demands around the Birchington source is 
required from 2029 onwards. 

 There is an industrial reuse scheme related to the water trading one, providing an additional 
7.5Ml/d of water, although the earliest it is needed is from 2045-49 in the 10th percentile 
branch. 

 A small scale licence variation scheme at the West Sandwich and North Deal sources is used 
in the larger deficit branches from as early as 2028 (in the 10th percentile branch). 

 
This strategy is summarised below in Table 3. Note that the years listed in brackets are not selected 
in all futures).  
 
Table 3 Summary table of schemes in the Eastern area (no additional supplies to SEW) 

Strategic Schemes (assuming no additional supplies to SE Water) WRZ 

No 
shared 
source 

strategy 
Leakage reduction All From 

2023 
Water efficiency: Media & education campaign as part of initial phase of ‘Target 100’ 
policy 

All 2020 

Medway WWTW Indirect Potable Water Reuse (18 Ml/d) KMW 2027 
Sittingbourne licence trade KME 2027 
Utilise full existing transfer capacity of Selling Fleete main KT 2027 
SEW to Kent Thanet (Birchington) bulk import KT 2029 
West Sandwich and North Deal licence variation KT (2028) 
Nitrate Option – Deal (catchment management and treatment) KT 2020 
Nitrate Option – West Sandwich (catchment management and treatment) KT 2020 
Nitrate Option – Hartlip Hill (catchment management and treatment) KME 2029 
Nitrate Option – Manston (catchment management and treatment) KT (2030) 
Nitrate Option – North Dover (catchment management, no treatment plant) KT (2030) 
Nitrate Option – Ramsgate B (catchment management and treatment) KT 2020 
Nitrate Option – Birchington B (catchment management and treatment) KT 2027 
Nitrate Option – Strood (catchment management and treatment) KMW (2030) 
Nitrate Option – North Deal B (catchment management and treatment) KT 2021 
Nitrate Option – Gravesend (catchment management and treatment) KMW (2030) 
Nitrate Option – Birchington (catchment management and treatment) KT 2024 
Nitrate Option – North Deal (catchment management and treatment) KT 2025 
Pesticide Option – River Medway scheme (catchment management and treatment) KMW 2027 
Drought Orders     
River Medway scheme (stages 1 to 4) Drought Permit/Order KMW 2026 
Faversham 1&2 & Millstead Drought Permit/Order KME 2020 
Powdermill Reservoir Drought Permit/Order SH 2020 
North Deal Drought Permit/Order KT 2023 
Stourmouth Drought Permit/Order KT (2065) 
Strategic alternatives and investigations     
Recomission Meopham greensand groundwater source KMW (2030) 
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Strategic Schemes (assuming no additional supplies to SE Water) WRZ 

No 
shared 
source 

strategy 
River Medway Desalination, up as far as Allington Lock (20Ml/d) KMW (2055) 
Sandwich WWTW Indirect Potable Water Reuse (15Ml/d discharge at Ferry Grove) 
allowing 20Ml/d at Stourmouth 

KT (2035) 

Sittingbourne Industrial Water Reuse (7.5Mld) (in addition to the licence trading) KME (2045) 
Stourmouth WSW (10Ml/d with 20Ml covered storage) KT (2050) 
Raising Bewl reservoir by 0.4m KMW (2065) 

 
However, as already noted, this initial strategy was superseded following discussions between the 
company and SEW, where upon it was agreed that the Medway WWTW water reuse scheme would 
be shared equally between the two companies. This ‘shared source’ strategy is described below in 
comparison to the initial strategy (no shared source). 

Sensitivity testing of the initial strategy 
Having developed a constrained least cost strategy, subsequently tested against SEA criteria, 
WRSE regional plans, and customer preferences, the strategy for this plan was identified, as 
described above for the Eastern area. The next step was to undertake sensitivity testing of the 
strategy. 
 
A Real Options Appraisal modelling approach already includes for uncertainty around how different 
futures may evolve and thus trigger the selection of different options. Our approach therefore already 
provides some evaluation of alternatives in the strategy and therefore reduces the requirement of 
sensitivity analysis to some degree (UKWIR 2016). 
 
Nevertheless, sensitivity testing was performed on the plan. The purpose of sensitivity testing is 
twofold:  
 
 To ensure the plan is robust as possible in the face of uncertainties. This provides confidence 

in the portfolio of schemes selected, and may also help to highlight key queries to raise as 
part of the consultation exercise on this plan. 

 To understand the range of potential alternative options if preferred options cannot be 
implemented for whatever reason. These may require feasibility studies, investigations or 
planning activity to be carried out in parallel to the main portfolio of options in the strategy. 

 

We developed a range of sensitivity testing model runs to compare against the strategy. The 
rationale for the sensitivity tests, and the key outputs from the modelling run, are described below. 
The cost increase or decrease of the sensitivity test is presented in comparison to the initial strategy 
as outlined in the previous section. Costs are expressed in net present value (NPV) terms (described 
more fully in Annex 8). 
 
The following are sensitivity tests against the initial strategy, which assumed that the benefits of the 
Medway WWTW water reuse scheme would accrue solely to us. This initial strategy was superseded 
following discussions between us and SEW. 
 
Drought Order policy decisions 
This sensitivity test is focused on understanding the impacts of policy decisions in the application of 
Drought Order constraints, specifically: 
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 If all Drought Orders were allowed in severe (as well as the extreme) drought conditions, how 

would this impact the strategy? 
 
The results of the sensitivity test allowing all Drought Orders in the severe (as well as the 
extreme) drought are described below. The cost difference is significant in NPV terms – around 
£80m reduction over the planning period.  
 
Original plan: Alternatives or change to strategy: 
 River Medway scheme Drought 

Permit/Order in 2026 only 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2035-39 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2055-59 in the 70th percentile branch 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025 only 

 North Deal Drought Permit/Order used in 
two years in AMP7 & 8, and then only 
occasional use late in the planning period 
in the 30th, 50th and 70th percentile 
futures 

 The Stourmouth Drought Permit/Order is 
also selected, but only at the end of the 
planning period (2065-69) in the 30th 
percentile branch only 

 River Medway scheme Drought 
Permit/Order in 2026 and then continued 
use throughout the planning period in the 
10th, 30th and 50th branches, and from 
2040-44 in the 70th percentile  

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in all branches except the 
90th, where it is only used from 2045-49 to 
the end of the planning period. 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025, 
and then onwards across the planning 
period (in many years) in the 10th, 30th and 
50th percentile branches 

 North Deal Drought Permit/Order used in 
two years in AMP7, and then continued 
occasional use through the planning 
period in the 10th, 30th, 50th percentile 
futures 

 The Stourmouth Drought Permit/Order is 
also selected, but only in the 30th 
percentile branch from 2050-54 onwards 

 Darwell reservoir Drought Permit/Order 
also triggered from 2027 onwards in the 
10th percentile branch, but used only 
occasionally in the 30th, 50th and 70th 
percentile branches 

 Medway WWTW water reuse scheme 
selected for development in 2027 

 Medway WWTW water reuse scheme not 
selected 

 New bulk import from SEW to Kent 
Thanet (Birchington) in 2029 

 Scheme delayed until 2035-39, and not 
required in 70th and 90th percentile 
branches, and not until the end of the 
planning period in the 50th percentile 
branch 

 Water trading at Sittingbourne in 2027  Scheme delayed until 2030-34, and not 
needed in the 70th and 90th percentile 
futures. 
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 Recommission Meopham greensand 
groundwater source in 2030 under some 
branches 

 Scheme brought forward to 2027 

 Catchment management (and treatment) 
for nitrate and pesticides 

 Nitrate option at Manston, Strood and 
Gravesend brought forward to AMP8 

 Nitrate option at North Deal brought 
forward to early AMP7 

 The Pesticide option for the River Medway 
scheme is not selected 

 
 
Kent Thanet resilience to support from Kent Medway WRZs 
The purpose of this sensitivity test is to understand the key options for increasing resilience in the 
KT WRZ and/or in case additional water from Kent Medway to support Thanet was not available or 
deliverable.  
 
 If the option to increase the support from Kent Medway WRZs was not available, how would 

the strategy change, and in particular what are the key additional options for KT WRZ? 

 
The results for the sensitivity test in which the option to utilise the full capacity of the Selling-
Fleete main is excluded are described below. This sensitivity test is significantly more expensive 
in NPV terms by around £45m over the planning period. 
 
Original plan: Alternatives or change to strategy: 
 Utilise full existing transfer capacity of 

Selling-Fleete main in 2027 
 Utilise full existing transfer capacity of 

Selling-Fleete main not available for 
selection. 

 Instead, the Sandwich WWTW water 
reuse scheme allowing 20Ml/d at 
Stourmouth is brought forward to 2027 
and used in all branches throughout the 
plan (although the 90th percentile branch 
does need the scheme until 2035-39) 

 Water trading at Sittingbourne in 2027  Scheme delayed until 2035-39, and only 
needed in the 10th and 30th percentile 
futures. 

 Small bulk supply from SEW to Thanet 
(Birchington) in 2029 

 Scheme delayed until 2055-59, and only 
in the 10th percentile future 
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Licence trading scheme uncertainty 
A key scheme is the water trading scheme in Sittingbourne, which is selected in AMP8. However, 
the deliverability of this scheme is highly uncertain until commercial discussions can be concluded. 
Therefore, the following sensitivity run was undertaken 
 
 Exclude the Sittingbourne water trading option to examine how the strategy would change. 

 
The results for the sensitivity test where the Sittingbourne water trading option is excluded, to 
understand the implications if this scheme could not be delivered, are described below. This 
sensitivity test is significantly more expensive in NPV terms by around £50m over the planning 
period. 
 
Original plan: Alternatives or change to strategy: 
 Sittingbourne water trading scheme in 

2027 
 Sittingbourne water trading scheme not 

available for selection 

 The Sittingbourne water reuse option is 
also assumed to be unavailable 

 Enhanced AMR meter reading frequency 
option, with associated supply pipe 
leakage and customer offerings or 
propositions to encourage efficient use of 
water benefits is selected (implementation 
from 2020) 

 Medway desalination options are 
introduced: 

- The 20Ml/d variant is needed in the 
10th percentile branch from 2045-
49 

- The 10Ml/d variant is selected in the 
30th percentile branch from 2050-
54 

 The bulk supply from Honour Oak 
(40Ml/d) is selected in 2065-69, under one 
branch only 

 Raising Bewl reservoir by 0.4m selected 
in 2065-69 in the 30th percentile branch 

 Raising Bewl reservoir by 0.4m selected 
in all branches from 2029 

 River Medway scheme Drought 
Permit/Order in 2026 

 The Drought Permit/Order at Bewl 
reservoir is not required 

 Small bulk supply from SEW to Thanet 
(Birchington) in 2029 

 This bulk import is brought forward by two 
years to 2027 

 Recommission Meopham greensand 
groundwater source in 2030 under some 
branches 

 Scheme brought forward to 2027 
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Bulk supply – a company-only policy 
Southern Water are a net exporter in the Eastern area. This aligns with the regional planning work 
conducted by the WRSE group. However, a sensitivity run was undertaken to show how the strategy 
would change if a company-only policy were adopted, where existing bulk supplies to and from other 
companies were not supplied from AMP7 onwards (not including SEW’s take from the River Medway 
scheme). 
 
 If the company did not provide or receive bulk supplies, what would the strategy look like? 

 
The results for the sensitivity test without existing bulk supplies (except the SEW bulk export from 
the River Medway scheme) are described below. Interestingly, the cost of this sensitivity test is 
slightly more expensive, by around £10m in NPV terms across the planning period, because this test 
assumes that we would not be receiving income for our bulk supplies. 
 
Original plan: Alternatives or change to strategy: 
 Existing bulk supplies in place and 

assumed to continue to be available 
throughout the planning period 

 Existing bulk supplies stopped from AMP7 
onwards, except for SEW’s supply from 
Bewl reservoir 

 Water trading at Sittingbourne in 2027  Scheme delayed until 2030-34, and only 
needed in the 10th, 30th and 50th percentile 
futures (but required later in the 30th and 
50th branches). 

 Small bulk supply from SEW to Thanet 
(Birchington) in 2029 

 This bulk import is delayed until 2055-59, 
and then only needed under 10th and 30th 
percentile branches. In reality, this 
scheme would probably not be available, 
if there was limited sharing of water 
between neighbouring water companies.  

 Recommission Meopham greensand 
groundwater source in 2030 under some 
branches 

 Scheme brought forward to 2027 

 Drought Orders in the extreme states of 
the world 

 The use of Drought Orders changes in the 
extreme. Generally Drought 
Permits/Orders are used less, and only 
sporadically 

 The exception is the continued use of the 
combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) 
through the planning period in the larger 
deficit futures (10th and 30th), from 2035-
39 to the end of the planning period in the 
middle (50th percentile) branch, and then 
only from 2055-59 in the 70th percentile 
branch 

 The River Medway scheme Permit/Order 
is not required; Darwell is used instead, 
but only needed in 2026 
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 Other resource developments selected in 
the strategy 

 The other resource development selected 
in the strategy are still required, driven by 
the other changes to the company’s 
supply-demand balance. 

 
Medway water reuse scheme uncertainty 
As a further test, we and SEW have investigated what would happen if it was not possible to deliver 
the Medway WWTW water reuse scheme at all. This assumes that SEW would develop their own 
solution – i.e. we do not assume that we would provide an additional bulk supply in lieu of not having 
the water reuse scheme. Both companies would need to develop other sources.  
 
 If it were not possible to develop the Medway water reuse scheme, what would be selected 

in its place? 

 
The results for the sensitivity test where the Medway WWTW water reuse scheme is unavailable 
are described below. The cost of this sensitivity test are significantly higher, by around £45m in NPV 
terms over the planning period. The comparison here is against the initial plan without any additional 
supplies to SEW (i.e. it is not compared to the above sensitivity test with SEW receiving half the 
benefit of the Aylesford scheme) 
 
Original plan: Alternatives or change to strategy: 
 Medway WWTW water reuse scheme is 

selected in 2027 
 Medway WWTW water reuse scheme is 

not available 

 Instead, the 20Ml/d Medway desalination 
scheme is selected in 2027. 

 As a result, the pesticide treatment and 
catchment management option for the 
River Medway scheme is delayed (from 
2027) until at least the end of the planning 
period (one branch only) 

 The Drought Permit/Order for the River 
Medway scheme is not required 

 No metering option selected  The enhanced AMR meter reading 
frequency option (with associated supply 
pipe leakage reduction and customer 
offerings/propositions) is selected 
(implemented from 2020) 

 Bulk import from SEW to KT WRZ 
(Birchington) in 2029 

 This bulk import is delayed until 2045-49 
and is not used in all branches 

 Recommission Meopham greensand 
groundwater source in 2030 under some 
branches/states of the world 

 Recommission Meopham greensand 
groundwater source brought forward to 
2027 in all branches  
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Allow deficits until 2029 
A useful hypothetical sensitivity test is to accept deficits for the initial part of the plan to confirm that 
the options selected in the strategy are not driven purely by them being available for delivery before 
other options. 
 
 If we do not force the model to solve any deficits until the end of AMP8 (i.e. until 2029), would 

the options selected in the strategy change and if so, is this optimal or is time a critical element 
to the strategy? 

 
The results for this sensitivity run are below. The potential cost savings are not comparable, as there 
is no need for schemes before the 2029 date at which point deficits are forced to be solved. The 
summary does not comment on where schemes needed in the AMP7 or AMP8 are still selected but 
the start date is moved back to 2029, as this is just a fact of not needing to solve the deficit until 
2029, and so does not reflect a change to the strategy. 
 
As the results show, this sensitivity run confirms that the strategy we have adopted is broadly optimal 
– it is not driven by availability of options to meet early deficits. 
 
Original plan: Alternatives or change to strategy: 

  No change to options selected.  

 River Medway scheme Drought 
Permit/Order in 2026 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2035-39 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2055-59 in the 70th percentile branch 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025 only 

 North Deal Drought Permit/Order used in 
two years in AMP7 & 8, and then only 
occasional use late in the planning period 
in the 30th, 50th and 70th percentile futures 

 The Stourmouth Drought Permit/Order is 
also selected, but only at the end of the 
planning period (2065-69) in the 30th 
percentile branch only 

 Drought Orders not required in 2020-28 
as there is no deficit to solve in this 
sensitivity test 

 River Medway scheme and Powdermill 
reservoir Drought Permits/Orders 
therefore not selected 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) not 
needed until 2029. Used throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2035-39 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2055-59 in the 70th percentile branch. Not 
needed in the 90th percentile branch 

 North Deal Drought Permit/Order delayed 
until 2030, and only used occasionally 

 No change to use of Stourmouth 
Permit/Order 
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No sustainability reduction scenario 
The purpose of such a sensitivity run is to understand how the uncertainty on timing and particularly 
scale associated with future sustainability reductions may affect the strategy. The sustainability 
reductions that may be applicable to the Eastern area are described in Annex 3.  
 
Each of the five branches could have some element of sustainability reduction included in them, as 
the uncertainties around the sustainability reductions are incorporated with other elements through 
a Monte Carlo probability approach to generate the percentile distribution of supply-demand 
balances (although it is likely that the 90th percentile branch is impacted only a little by the 
sustainability reduction components). This run allows the sustainability reductions to be stripped from 
the branches entirely to understand their impact on the strategy. 
 
Table 4 presents the comparison of the Real Options Appraisal model including the sustainability 
reductions, to a set of supply-demand balances that do not incorporate the uncertain sustainability 
reductions. Text in red presents changes from the Real Options Appraisal derived strategy, while 
years in brackets indicates that the scheme was not selected in all branches. The key difference is 
that both the Medway WWTW water reuse scheme and the scheme to ustilise the full existing 
transfer capacity of the Selling Fleete main are not needed until later in the planning period, in 2035-
39, and then not under all future conditions.  
 
Table 2 Comparison of initial strategy (without sharing of Medway water reuse scheme with SEW) to 
a run without sustainability reductions 

Strategic schemes (assuming the Medway water reuse scheme is not 
shared with SE Water) WRZ Initial 

strategy 
No SR 

sensitivity 
Leakage reduction All From 

2023 
From 2020 

Water efficiency: Media & education campaign as part of initial phase of 
‘Target 100’ policy 

All 2020 2020 

Medway WWTW Indirect Potable Water Reuse (18 Ml/d) KMW 2027 (2035) 
Sittingbourne licence trade KME 2027 2027 
Utilise full existing transfer capacity of Selling Fleete main KT 2027 (2035) 
SEW to KT WRZ (Birchington) bulk import KT 2029 2028 
West Sandwich and North Deal licence variation KT (2028) 2029 
Nitrate Option – Deal (catchment management and treatment) KT 2020 2020 
Nitrate Option – West Sandwich (catchment management and 
treatment) 

KT 2020 2020 

Nitrate Option – Hartlip Hill (catchment management and treatment) KME 2029 2029 
Nitrate Option – Manston (catchment management and treatment) KT (2030) (2030) 
Nitrate Option – North Dover (catchment management, no treatment 
plant) 

KT (2030) (2030) 

Nitrate Option – Ramsgate B (catchment management and treatment) KT 2020 2020 
Nitrate Option – Birchington B (catchment management and treatment) KT 2027 2027 
Nitrate Option – Strood (catchment management and treatment) KMW (2030) 2027 
Nitrate Option – North Deal B (catchment management and treatment) KT 2021 2021 
Nitrate Option – Gravesend (catchment management and treatment) KMW (2030) (2030) 
Nitrate Option – Birchington (catchment management and treatment) KT 2024 2024 
Nitrate Option – North Deal (catchment management and treatment) KT 2025 2025 
Pesticide Option – River Medway scheme (catchment management and 
treatment) 

KMW 2027 (2030) 

Drought Orders      
River Medway scheme (stages 1 to 4) Drought Permit/Order KMW 2026 (2027) 
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Strategic schemes (assuming the Medway water reuse scheme is not 
shared with SE Water) WRZ Initial 

strategy 
No SR 

sensitivity 
Faversham 1&2 & Millstead Drought Permit/Order KME 2020 2020 
Powdermill Reservoir Drought Permit/Order SH 2020 2023 
North Deal Drought Permit/Order KT 2023 2027 
Stourmouth Drought Permit/Order KT (2065) (2065) 
Strategic alternatives and investigations      
Recomission Meopham greensand groundwater source KMW (2030) 2026 
River Medway Desalination, up as far as Allington Lock  KMW (2055) 

(20Ml/d) 
(2055) 

(10Ml/d) 
Sandwich WWTW Indirect Potable Water Reuse (15Ml/d discharge at 
Ferry Grove) allowing 20Ml/d at Stourmouth 

KT (2035) Not selected 

Sittingbourne Industrial Water Reuse (7.5Mld) (in addition to the licence 
trading) 

KME (2045) (2045) 

Stourmouth WSW (10Ml/d with 20Ml covered storage) KT (2050) (2050) 
Raising Bewl reservoir by 0.4m KMW (2065) 2027 
Pesticide option – Darwell Reservoir (treatment and catchment 
management) 

SH - (2065) 

 
What happens if there are future environmental effects? 
This sensitivity run assumes that there could there be additional reductions in future, over and above 
those assumed in our baseline supply-demand balances in the late 2020s – i.e. what if there were 
further reductions to the water that could be abstracted due to future environmental changes or 
policies? 
 
 We have developed a future environmental forecast (see Annex 4) which has been used to 

estimate a possible future where further deployable output reductions are needed. How 
would this change the strategy and would it trigger significantly different options or highlight 
that there are not sufficient options available at present to solve additional sustainability 
reductions later in the planning period? 

 
The results for the sensitivity test with additional possible sustainability reductions to account 
for possible future environmental forecasts are described below, identifying the key changes and 
additional schemes that are required. 
 
Original plan: Alternatives or change to strategy: 
 Options not in the initial strategy (which 

does not include sharing of Medway water 
reuse scheme with SEW) 

 Bulk supply from Thames from Honour 
Oak ring main to KMW WRZ in 2060-64 
(high deficit branch only) 

 The enhanced AMR meter reading 
frequency option (with associated supply 
pipe leakage reduction and customer 
offerings/propositions) is selected 
(implemented from 2020) 

 Bulk import from SEW to KT WRZ 
(Birchington) in 2029 

 This bulk import is delayed until 2040-44 
and is not used in all branches 

 River Medway desalination of 20Ml/d in 
2055-59 only in the highest deficit (10th 
percentile) future 

 20Ml/d variant brought forward to 2045-49 
in the 10th percentile branch 
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 10Ml/d also selected from 2060-64 in the 
30th and 50th percentile branches 

 Raising Bewl reservoir by 0.4m selected 
in 2065-69 in the 30th percentile branch 

 Not selected 

 River Medway scheme Drought 
Permit/Order in 2026 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2035-39 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2055-59 in the 70th percentile branch 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025 only 

 North Deal Drought Permit/Order used in 
two years in AMP7 & 8, and then only 
occasional use late in the planning period 
in the 30th, 50th and 70th percentile futures 

 The Stourmouth Drought Permit/Order is 
also selected, but only at the end of the 
planning period (2065-69) in the 30th 
percentile branch only 

 River Medway scheme and Stourmouth 
Drought Permits/Orders not selected 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) 
2020-2026, then from 2027 onwards in all 
branches (but less so or delayed in the 
branches with less deficits) 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025 only 

 North Deal Drought Permit/Order used 
from 2029 in all branches, but only 
occasional use late across the planning 
period  

 

Sharing the development of the Medway water reuse scheme 
with SEW – preferred strategy 
In parallel with our development of a strategy for the Eastern area, SEW have been assessing the 
Medway water reuse scheme in their preferred strategy. Having compared the results of our 
modelling work with SEW, it emerged that we were both incorporating the Aylesford water reuse 
scheme in our preferred strategies. Both companies agreed to undertake a model run where it was 
assumed that the water resource benefits of this scheme would be split equally between each 
company. The sensitivity run below shows how such a change would impact on the strategy. 
 
 Reduce the DO benefit of the Medway WWTW water reuse scheme by 50% to understand 

the impact on the strategy 

 
The results for the sensitivity test where the water benefits of the Medway WWTW water reuse 
scheme are shared equally with SEW are described below. The cost of the scheme is more 
expensive than the strategy where all water benefits accrue to Southern Water – by around £35m in 
NPV terms over the planning period.  
 
Initial plan (Medway WWTW water reuse 
scheme benefits for SWS only): 

Changes for preferred strategy with Medway 
WWTW water reuse scheme as shared 
source: 
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 Medway WWTW water reuse scheme 
providing 18Ml/d in severe annual 
average and extreme annual average 
states of the world, selected in 2027 

 Medway WWTW water reuse scheme is 
shared equally with SEW, so benefit is 
assumed to be 9Ml/d in severe annual 
average and extreme annual average 
states of the world. Scheme still selected 
in 2027 

 Raising Bewl reservoir by 0.4m selected 
in 2065-69 in the 30th percentile branch 

 Raising Bewl reservoir by 0.4m selected 
in all branches from 2029 (benefit of 3Ml/d 
is only available and is utilised in the 
severe and extreme annual average 
states only) 

 No metering options selected  Enhanced AMR meter reading frequency 
(monthly) for existing metered 
households, with associated supply pipe 
leakage savings and customer offerings or 
propositions to encourage efficient use of 
water 

 River Medway scheme Drought 
Permit/Order in 2026 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2035-39 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2055-59 in the 70th percentile branch 

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and 2025 only 

 North Deal Drought Permit/Order used in 
two years in AMP7 & 8, and then only 
occasional use late in the planning period 
in the 30th, 50th and 70th percentile futures 

 The Stourmouth Drought Permit/Order is 
also selected, but only at the end of the 
planning period (2065-69) in the 30th 
percentile branch only 

 River Medway scheme Drought 
Permit/Order is not selected 

 Combined Drought Permit/Order for a 
number of groundwater sources in KME 
WRZ (Faversham 1 and 2, Millstead) in 
early AMP7, and then throughout the 
planning period in the larger deficit futures 
(10th and 30th), from 2040-44 to the end of 
the planning period in the middle (50th 
percentile) branch, and then only from 
2060-64 in the 70th percentile branch  

 Powdermill reservoir Drought 
Permit/Order used in AMP7 and in early 
AMP8 (2025 and 2026). Also needed in 
the 2040s in the 10th percentile branch 

 North Deal Drought Permit/Order used in 
first two years of AMP8 

 The Stourmouth Drought Permit/Order is 
not selected 

 Bulk import from SEW to KT WRZ 
(Birchington) in 2029 

 This bulk import is brought forward by two 
years to 2027 

 Recommission Meopham greensand 
groundwater source in 2030 under some 
branches/states of the world 

 Recommission Meopham greensand 
groundwater source brought forward to 
2027 and used fully in the severe and 
extreme annual average states in the 10th 
to the 70th percentile futures; in the 90th 
percentile it is only required in the extreme 
annual average from 2050-54  

 Nitrate option (catchment management 
and treatment) not selected until 2030, 

 The nitrate catchment management and 
treatment option for Strood selected in 
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and only under 10th, 30th and 50th 
percentile branches for Strood  

 Nitrate option (catchment management 
and treatment) not selected until 2030, 
and only under 10th, 30th and 50th 
percentile branches for Gravesend  

2027 (all branches in extreme state, but 
not in the 90th percentile in the severe 
drought state) 

 The nitrate catchment management and 
treatment option for Gravesend selected 
in 2027 (all branches in extreme state, but 
not in the 90th percentile in the severe 
state) 

 River Medway desalination of 20Ml/d in 
2055-59 only in the highest deficit (10th 
percentile) future 

 Sandwich WWTW in the KT WRZ 
(allowing 20Ml/d from Stourmouth WSW), 
but is used only in the 10th percentile 
branch. It is not needed until 2035-39 

 Stourmouth WSW (10Ml/d) selected in 
2050-54 under one branch only 

 Smaller Medway desalination (10Ml/d) 
scheme selected, but otherwise under 
same conditions  

 Sandwich WWTW in the KT WRZ 
(allowing 20Ml/d from Stourmouth WSW), 
still selected in 2035-39 in 10th percentile 
branch only 

- Also selects the smaller Sandwich 
water reuse scheme allowing 
10Ml/d at Stourmouth, in 2060-64 in 
the 30th percentile branch 

 Stourmouth WSW scheme not selected 

 Pesticide options for Powdermill and 
Darwell not selected 

 Pesticide options for Powdermill and 
Darwell selected, but not until 2065-69, 
and only in 10th percentile for the severe 
annual average state of the world 

 
Following discussions with SEW, it has been agreed that this model run will represent the 
preferred strategy for this plan – i.e. that the Medway WWTW water reuse scheme will be a 
shared resource between us and SEW. 

Comparison of strategies with traditional EBSD approach 
Following best practice as outlined in the UKWIR decision making process guidance (2016), we have 
undertaken traditional ‘Economics of Balancing Supply and Demand’ (EBSD) runs to compare 
against the strategy resulting from a Real Options Appraisal approach. This provides a useful 
benchmark against the more advanced Real Options Appraisal decision making approach. By EBSD 
we mean the traditional way of solving a single supply-demand balance through the planning period, 
as described originally in the Economics of balancing supply and demand guidance from UKWIR. 
 
The ‘EBSD’ run involves using the Real Options Appraisal model but with only one branch. In this 
case the 50th percentile branch has been run as this is the supply-demand balance that is used up 
to the ‘pre-branching point’.  
 
Table 5 presents the comparison of the Real Options Appraisal model to the EBSD approach. Text 
in red presents changes from the Real Options Appraisal derived strategy. The strategy presented 
here is the one agreed with SEW following sensitivity testing, where the Medway WWTW 
water reuse scheme is a shared resource between Southern Water and SEW. 
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Table 3 Summary of Real Options Appraisal strategy (Medway water reuse scheme shared with SEW) 
compared to ‘traditional’ EBSD approach 

Strategic Schemes WRZ 

Main strategy 
(Medway 

WWTW shared 
with SEW) 

EBSD run 
(50th 

percentile) 

Leakage reduction All From 2022 Delayed 
until later in 

plan 
Water efficiency: Media & education campaign as part of initial 
phase of ‘target 100’ policy 

All 2020 2020 

Enhanced AMR meter reading frequency (monthly) for existing 
metered households 

All 2020 2020 

Medway WWTW Indirect Potable Water Reuse (18 Ml/d) 
(Shared 50:50 with SEW) 

KMW 2027 Not selected 

Sittingbourne licence trade KME 2027 2027 
Utilise full existing transfer capacity of Selling Fleete main KT 2027 2040 
SEW to KT WRZ (Birchington) bulk import KT 2027 2029 
Raising Bewl reservoir by 0.4m KMW 2029 2060 
Nitrate Option – Deal (catchment management and treatment) KT 2020 2020 
Nitrate Option – West Sandwich (catchment management and 
treatment) 

KT 2020 2020 

Nitrate Option – Hartlip Hill (catchment management and 
treatment) 

KME 2029 2029 

Nitrate Option – Manston (catchment management and 
treatment) 

KT (2030) 2028 

Nitrate Option – North Dover (catchment management, no 
treatment plant) 

KT 2030 2030 

Nitrate Option – Ramsgate B (catchment management and 
treatment) 

KT 2020 2020 

Nitrate Option – Birchington B (catchment management and 
treatment) 

KT 2027 2027 

Nitrate Option – Strood (catchment management and treatment) KMW 2027 2035 
Nitrate Option – North Deal B (catchment management and 
treatment) 

KT 2021 2021 

Nitrate Option – Gravesend (catchment management and 
treatment) 

KMW 2029 2035 

Nitrate Option – Birchington (catchment management and 
treatment) 

KT 2024 2024 

Nitrate Option – North Deal (catchment management and 
treatment) 

KT 2026 2025 

Pesticide Option – River Medway scheme (catchment management 
and treatment) 

KMW 2027 2065 

West Sandwich and North Deal licence variation KT (2028) 2027 
Recomission Meopham greensand groundwater source KMW 2027 2026 
Drought Orders      
River Medway scheme (stages 1 to 4) Drought Permit/Order KMW - 2027 
Faversham 1&2 & Millstead Drought Permit/Order KME 2020 2020 
Powdermill Reservoir Drought Permit/Order SH 2020 2020 
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North Deal Drought Permit/Order KT 2025 2027 
Strategic alternatives and investigations      
River Medway Desalination, up as far as Allington Lock (10Ml/d) KMW (2055) Not selected 
Sandwich WWTW Indirect Potable Water Reuse (15Ml/d discharge 
at Ferry Grove) allowing 20Ml/d at Stourmouth 

KT (2035) Not selected 

Sandwich WWTW Indirect Potable Water Reuse (7.5Ml/d discharge 
at Ferry Grove) allowing 10Ml/d at Stourmouth 

KT (2060) Not selected 

Sittingbourne Industrial Water Reuse (7.5Mld) (in addition to the 
licence trading) 

KME (2045) 2050 

Pesticide Option – Darwell Reservoir (treatment and catchment 
management) 

SH (2065) Not selected 

Pesticide Option – Powdermill Reservoir (treatment and catchment 
management) 

SH (2065) Not selected 

 

Comparison of strategies with WRMP14 
It can be instructive to compare the results with the last plan that was developed in AMP5 and 
published in 2014 (WRMP14). 
 
For the current plan, we have developed a Real Options Appraisal approach – so rather than 
considering one future only, with some testing around uncertainties of some forecast components, 
this time we solve a wide range of futures simultaneously through the use of the branches.  
 
We are also solving for a wider range of states of the world. Previously we solved for the normal year 
and a level of around 1 in 200 drought return period. This time, we are also solving for drought, 
severe drought and extreme drought conditions, which equate approximately to 1 in 20, 1 in 200 and 
1 in 500 year drought events. 
 
However, we have also performed a model run where we solve only for one branch – the middle 50th 
percentile branch. This can be used to compare with the WRMP14 runs. 
 
The strategy for WRMP14 incorporated the following elements, with commentary of similarities with 
the current strategy as an EBSD run of only one branch (Table 6). 
 
Table 4 Comparison of final WRMP14 strategy with the current strategy 

Strategic scheme  WRMP14 
 

WRMP 19 – EBSD run 
(Medway water reuse as a shared 
resource with SEW) 

Licence amendment for River Medway 
scheme 

In AMP6 n/a – being implemented 

Licence variation at Sittingbourne In AMP6 n/a – scheme has been implemented 
Release locked in DO from Kent 
Medway 

In AMP6 n/a – scheme has been implemented 

Medway WWTW 20Ml/d water reuse 
scheme  

In AMP7 Not selected 

Licence trading scheme In AMP9 Water trading scheme in AMP8 
Demand management – focused on 
leakage activity (active leakage control) 
Enhanced water efficiency activity 

Various Additional demand management: 
Includes AMR meter reading frequency 
scheme (with associated SPL benefits) 
Also greater water efficiency – first 
phase of drive towards ‘Target 100’ 
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Strategic scheme  WRMP14 
 

WRMP 19 – EBSD run 
(Medway water reuse as a shared 
resource with SEW) 

Conventional and catchment 
management schemes to address nitrate 
issues 

AMP6 and AMP7 Expanded list of sources needing 
catchment management and treatment – 
AMP7-AMP8 

Not in WRMP14 n/a Utilise full existing capacity of Selling-
Fleete main in 2040 
 
SEW small bulk import to Birchington in 
AMP8 
 
West Sandwich and North Deal licence 
variation in AMP8 
 
Recommission Meopham greensand 
groundwater source in AMP8 
 
Other possible schemes depending on 
‘futures’ 
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Summary of strategy and strategic alternatives 
As discussed previously, for the purposes of this plan, Southern Water and SEW have agreed that 
the Medway water reuse scheme will be shared, and will thus feature in both companies’ 
plans. The results of this revised assumption were discussed in the sensitivity test above. 
 
We have summarised the strategy for this in a series of branch diagrams in the following section 
which show when options are selected through the planning period, depending on which future (or 
branch) the company is closest to.  
 
Southern Water is setting a bold and UK leading demand reduction target to reduce per capita 
consumption to 100 litres per person per day across our region by 2040. The South East of England 
is officially declared as ‘water stressed’ and with population growth and future climate scenarios 
suggesting lower water availability then balancing supply and demand is in even greater focus. 
Having been a leader in water efficiency and successfully delivered an ambitious Universal Metering 
Programme we are in a unique position to carry on setting the standard in demand reduction. 
However, target 100 is not just about reducing water consumption; it is about shifting society to value 
water. In a climate restrained world Southern Water is aiming to be at the forefront of taking action 
to effectively manage water resources, keep bills affordable drive innovation and support our 
customers. Southern Water has therefore outlined four key areas of focus in its ‘Lets Talk Water’ 
strategy, with Target 100 being fundamental to delivering against each of these themes.  
 
Within this WRMP we have included these high efficiency demand forecasts into our overall plan; 
these are found in the least challenging branches in our real options supply demand balances. 
However, just to ensure that we include all possible futures we have also incorporated forecasts of 
what would happen if we do not achieve target 100, these are found in our more challenging supply 
demand balance branches. Therefore, the plan tries to cover a wide range of water efficiency 
forecasts, but we are aiming for Target 100. 
 

Summary of strategy (sharing the Medway water reuse option) 
The strategy for the Eastern area has been described above. This section presents the key aspects 
of the strategy for each of the ‘futures’ that have been modelled. These are presented in Figure 8 to 
Figure 10. The cost of this strategy over the planning period, expressed in net present value terms, 
is £90m. 
 
Note that for some schemes implemented in the early part of the branching in AMP8, the decision 
point (taking into account the lead in time to develop a scheme) would have occurred before the 
branching point, so the scheme is then available in each branch, even if it is not necessarily needed 
or used in all branches. 
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Figure 3 Summary of demand management options by branch for strategy for this plan (sharing 
Medway water reuse scheme with SEW) 

 
Figure 4 Summary of resource development options by branch for strategy for this plan (sharing 
Medway water reuse scheme with SEW) 
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Figure 5 Summary of catchment management options by branch for strategy for this plan (sharing 
Medway water reuse scheme with SEW) 

 
Subsequent to the investment modelling Southern Water has further reviewed its source risks to 
pesticides and nitrates as well as the most cost effective solutions to address these risks. In 
addition, for some sources, it has identified solutions to increase resilience to water quality risks.  
The outcome of this review is summarised in the technical overview report. 
 

Strategic options and investigations in next 10-15 years  
Our strategy has been examined and tested against environmental assessments, the outcomes of 
regional planning exercises and customer preferences for different option types. As part of this plan, 
we have selected the water efficiency media and engagement campaign as part of the first phase of 
our ‘Target 100’ vision, which aligns with customers’ preferences for helping them to use water more 
wisely. We have adopted a policy to improve the resilience of our supply system by aiming to use 
Drought Permits/Orders only in more extreme droughts. We have selected a substantial amount of 
leakage reduction over the planning period, which again aligns with customer preferences. This and 
the water efficiency scheme are also well supported by the environmental assessments. 
 
We have selected an option for the joint development of a water reuse scheme with SEW, aligning 
with both regional planning outputs, and also with customer preferences (compared to desalination 
options). Our environmental assessment caused us to review and remove the potential for selection 
of a desalination scheme in KT WRZ. We continue to support neighbouring water companies through 
our Eastern area, aligning with regional planning outputs. 
 
The scenario and sensitivity testing demonstrated that, where some schemes are unavailable, 
delayed or at risk, then there are a number of key alternatives that will need to be investigated in 
parallel with the development and implementation of the strategy. 
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Table 7 sets out the key schemes that need to be implemented in AMP7/AMP8 and the main steps 
that the company will need to undertake to deliver them. The table also identifies alternative schemes 
that may be required if the main ones cannot be delivered in the timescales required. These 
alternative options will therefore need to be investigated in parallel with the development of the main 
options in AMP6, AMP7 (and AMP8). 
 
The key strategic options in the next 10-15 years for the Eastern area are: 
 
 Plan for implementation of the 18Ml/d Medway WWTW water reuse scheme as shared 

source with SEW in AMP8. Need to undertake more detailed feasibility investigations, 
undertake environmental surveys and monitoring, identify and implement suitable 
environmental mitigation measures, prepare planning application documentation, secure 
land purchases, undertake public perception studies, etc.  

- Work with SEW to jointly develop this scheme. 
 Plan for implementation of the Sittingbourne water trading scheme in AMP8. This will 

require securing commercial agreement of the trade, alongside more detailed feasibility 
investigations, design of pipeline and treatment works, undertake environmental surveys and 
monitoring, identify and implement suitable environmental mitigation measures, prepare 
planning application documentation, secure land purchases, etc. 

- Consider the potential to provide additional water benefits through implementation of a 
linked industrial water reuse scheme  

 Develop the infrastructure to allow the full capacity of the existing Selling-Fleete main 
to be available for transfer from Medway to Thanet in AMP8.  

 Plan for implementation of the small bulk supply from SEW to KT WRZ in the Birchington 
area in AMP8. Work with SEW to ensure the scheme can be delivered and that benefits will 
be available in a range of drought events, potentially including conjunctive use modelling for 
both companies in the Thanet area. 

 Plan for implementation of a scheme to raise Bewl reservoir by 0.4m by the end of AMP8. 
Need to undertake more detailed feasibility investigations, undertake environmental surveys 
and monitoring, identify and implement suitable environmental mitigation measures, prepare 
planning application documentation, secure land purchases, etc. 

 Commence discussions with the Environment Agency about a licence variation for the 
West Sandwich and North Deal sources, including developing and undertaking a 
monitoring programme. 

 Develop additional nitrate treatment at identified sources and implement as early as possible 
catchment management activity at these sources over AMP7 and AMP8; 

- Consider applicability of starting catchment management activity and monitoring in AMP6 
and early AMP7; 

 Develop treatment for pesticides for the River Medway scheme, which is potentially at risk 
and implement catchment management activity at this source in time for AMP8; 

- Consider applicability of starting catchment management activity and monitoring in AMP6 
and early AMP7; 

- Consider extending this work to the Darwell and Powdermill sources on a system 
resilience basis; 

 Subsequent to the investment modelling Southern Water has further reviewed its source risks 
to pesticides and nitrates as well as the most cost effective solutions to address these risks. 
In addition, for some sources, it has identified solutions to increase resilience to water quality 
risks.  The outcome of this review is summarised in the technical overview report; 
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 Undertake extension of the Universal Metering Programme, and enhance meter reading 
frequency. Associated with this is the need to develop appropriate trials of customer 
offerings or propositions to encourage efficient use of water during AMP7 to better 
understand how these could work, and give greater confidence in the savings that could be 
achieved; 

 Media and education water efficiency campaign as part of the first phase of the 
company’s ‘Target 100’ vision. It is expected that this AMP7 campaign will encourage 
changes to water using behaviour that should increase confidence that the Target 100 will 
be achieved and more quickly than otherwise would be the case. It should help to minimise 
the risk that the demand forecast could be higher than the central estimate; 

 Progress leakage reduction activity throughout AMP7 and AMP8, across all leakage 
options identified; 

 Undertake investigations of key strategic alternative schemes, as identified in the table below. 

 
If the future turns out to have limited demand growth, limited climate change impacts and limited or 
no sustainability reductions– reflecting a future supply-demand balance like those modelled in the 
70th or 90th percentile branches – then a number of these options may not be required. For example, 
the company’s drive towards ‘Target 100’ could reasonably limit the future uncertainty around 
demand growth and should (if customer water use savings are sustained) increase the likelihood 
that the company supply demand balances head more towards the lower 50th-90th percentile 
branches, rather than the 10th or 30th percentile branches. (The understandable caveat here is that 
this is assuming that other drivers of uncertainty relating to climate change impacts and sustainability 
reductions do not push the company back towards the higher deficit branches). 
 
As the company prepares for its next WRMP, it may be possible to confirm that the implementation 
of some of the AMP8 options will not actually be required. However, the timescales are such that the 
company will need to have done much of the feasibility and environmental investigations and the 
preparation of planning documentation in AMP7 (before it can be confirmed that the schemes are 
not necessary) even if the scheme is not ultimately needed in AMP8. 
 
For new resource developments, it will be necessary for detailed engineering and environmental 
assessments to be undertaken, for planning and other consents to be secured and for the schemes 
to be constructed and commissioned. For transfers from other water companies there may be a need 
for asset enhancements, and/or for the development of new water resources within those companies 
in order to free up water to make the transfer available. The timings within the WRMP are our best 
estimates for delivery at this point in time, but may be updated to reflect further investigations and 
the outcomes of public consultation in the final WRMP.  
 
Table 5 Summary of options selected in AMP7/8 and potential alternative solutions and feasibility 
investigations  
Strategy option (assuming Medway water reuse scheme is shared with SEW) 
Demand management schemes 
Enhanced AMR meter reading frequency reading for the existing metered households, including 
benefits in terms of reduced supply pipe losses, and additional savings from the introduction of 
customer offerings or propositions to encourage efficient use of water (once trials are completed 
over AMP7 and 8) 
Intensive media & education campaign as part of initial phase of ‘target 100’ policy, concentrated 
throughout AMP7 
Leakage reduction activity  
Resource development schemes 
Medway WWTW indirect potable water reuse (18Ml/d at ADO) 
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Develop scheme in liaison with SEW 
Sittingbourne licence trade 
Undertake commercial discussions to confirm whether this scheme is viable for delivery by 
AMP8 or whether an alternative is required 
Utilise full existing transfer capacity of Selling Fleete main 
Small bulk supply from SEW to the KT WRZ (Birchington) area 
Develop scheme with SEW for AMP8 
Raising Bewl reservoir by 0.4m 
Environmental monitoring and more detailed design of scheme 
Asset enhancement and rehabilitation scheme (recommission the Meopham greensand 
groundwater source) in AMP8 
Nitrate treatment and catchment management schemes at various sources 
Pesticide treatment and catchment management schemes for the River Medway scheme 
West Sandwich and North Deal licence variation 
Reason: Work with EA to understand the potential benefits of this scheme and any 
environmental constraints. 
Alternative options requiring development in parallel &/or feasibility investigation 
Sandwich WWTW water reuse scheme (discharge at Ferry Grove) 
Reason: May be an alternative strategic option providing greater supply resilience in KT WRZ, 
and generally needed in mid-2030s under the higher growth, climate change impacts and 
sustainability reduction conditions 
River Medway desalination 
Reason: May be needed in the event that some schemes cannot be delivered, although even 
then, tends only to get selected in some branches and not until later in the plan, although without 
any Medway water reuse scheme it may be selected as early as AMP8 (if Medway water reuse 
scheme is not available). Useful to undertake feasibility investigations ahead of next WRMP 
Sittingbourne Industrial water reuse 
Reason: Selected later in the planning period (2040s at the earliest) but could provide useful 
additional benefit to the water trading scheme 
Implementation of customer offerings or propositions to encourage efficient use of water 
associated with universal metering and enhanced AMR meter reading frequency 
Reason: Trials needed to optimise potential offerings/propositions, better understand potential 
impacts on customers, and to improve understanding of potential water savings benefits 
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Greenhous gas emissions 
The impact of the strategy on potential greenhouse gas emissions has been assessed for this plan. 
The SEA (Annex 14) considers this specifically as one of the SEA objectives, as part of the overall 
environmental assessment of the feasible options.  
 
Table 8 below presents a summary of the carbon equivalent emissions expected from the strategy. 
 
Table 6 Summary of carbon emissions associated with strategy for this plan 

Anonymised name 
Embodied 

carbon 
(KgCO2e) 

Operational 
Carbon 

(KgCO2e/Ml/d/a) 

Total operational 
Carbon assuming 

full utilisation 
(KgCO2e/a) 

Enhanced AMR meter reading frequency 
(monthly) for existing metered households 

Negligible Negligible Negligible 

Leakage reduction Negligible Negligible Negligible 
Water efficiency: Media & education campaign 
as part of initial phase of 'Target 100' policy 

Negligible Negligible Negligible 

Medway WWTW Indirect Potable Water Reuse 
(18 Ml/d) 

3,549,000 156,000 2,799,000 

Sittingbourne licence trade 2,338,000 107,000 1,074,000 
Utilise full existing transfer capacity of Selling 
Fleete main 

2,095,000 226,000 2,032,000 

SEW to KT WRZ (Birchington) bulk import 427,000 82,000 165,000 
Raising Bewl reservoir by 0.4m 6,330,000 Negligible Negligible 
West Sandwich and North Deal licence variation Negligible 123,000 53,000 
Nitrate Option – Deal (catchment management 
and treatment) 

554,000 24,000 103,000 

Nitrate Option – West Sandwich (catchment 
management and treatment) 

511,000 23,000 206,000 

Nitrate Option – Hartlip Hill (catchment 
management and treatment) 

Negligible Negligible Negligible 

Nitrate Option – Manston (catchment 
management and treatment) 

825,000 26,000 72,000 

Nitrate Option – North Dover (catchment 
management, no treatment plant) 

Negligible 23,000 23,000 

Nitrate Option – Ramsgate B (catchment 
management and treatment) 

528,000 23,000 136,000 

Nitrate Option – Birchington B (catchment 
management and treatment) 

368,000 24,000 54,000 

Nitrate Option – Strood (catchment management 
and treatment) 

705,000 26,000 60,000 

Nitrate Option – North Deal B (catchment 
management and treatment) 

415,000 23,000 114,000 

Nitrate Option – Gravesend (catchment 
management and treatment) 

408,000 25,000 26,000 

 
40 Draft Water Resources Management Plan 2019 
 Annex 11: Strategy for the Eastern area 
 



 

Nitrate Option – Birchington (catchment 
management and treatment) 

900,000 23,000 345,000 

Nitrate Option – North Deal (catchment 
management and treatment) 

354,000 23,000 57,000 

Pesticide Option – River Medway scheme 
(catchment management and treatment) 

999,000 253,000 1,127,000 

Recommission Meopham greensand 
groundwater source 

178,000 103,000 134,000 
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Resilience 
Companies can also consider options to increase resilience as part of the options appraisal, even 
when some options that provide resilience benefits may not necessarily provide readily identifiable 
water volumes. The components of resilience were described previously in Annex 6.  
 
The options detailed in Table 9 below are likely to provide resilience benefits on top of any WRMP-
driver. 
 
Table 9 Resilience options  

Source or scheme Description Resilience benefits 

Medway WWTW water reuse  New water reuse scheme 

May allow flexibility in 
operation of Bewl reservoir 
and the Medway groundwater 
sources 

Stourmouth WSW  
This source requires work to 
relocate and rehabilitate the 
treatment works, etc. 

Provide greater resilience to 
the KT WRZ –more flexibility 
to have a surface water 
source in a groundwater 
dominated WRZ. 
Possible linkages with 
conjunctive use with SEW 
schemes 

Pesticide schemes at Darwell 
and Powdermill 

These are not selected (or 
only at the end of the planning 
period in one future) 

Provides greater resilience to 
the system  

Gravesend South nitrate 
scheme 

Catchment management 
scheme to reduce 
susceptibility to nitrate 
pollution 

Increase resilience of source 
to nitrate pollution 

Higham nitrate scheme 

Catchment management 
scheme to reduce 
susceptibility to nitrate 
pollution 

Increase resilience of source 
to nitrate pollution 

North Cuxton nitrate scheme 

Catchment management 
scheme to reduce 
susceptibility to nitrate 
pollution 

Increase resilience of source 
to nitrate pollution 

Gillingham nitrate scheme 

Catchment management 
scheme to reduce 
susceptibility to nitrate 
pollution 

Increase resilience of source 
to nitrate pollution 
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