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Introduction

This report is South West Water’s Draft Water Resources Management Plan. It sets out how
we propose to maintain the balance between supply and demand for the next 25 years.

In doing so, this report sets out our forecasts for how we expect demand to change due to
changes in demographics and how we expect supply to change taking into account factors
such as the impact of climate change.

This report sets out our most likely forecasts and how these have been stress tested for a
range of possible scenarios to assess the robustness of our supply demand balance. It also
sets out the options that we could implement to maintain the supply demand balance under
these scenarios and their costs and benefits.

This report ends by presenting our overall water resources strategy for the next 25 years
along with the supporting activity that we plan to undertake to fulfill this strategy. That plan
sets stretching targets in key areas to ensure we deliver upper quartile industry performance
whilst also balancing affordability and reliability.

In developing the overall proposed strategy, we have taken into account government and
regulatory policy in this area including relevant legal requirements, followed national
guidelines on best practice and also taken into account the findings of our extensive
customer research on how our customers would like us to maintain a resilient supply
demand balance in the future.

Our Water Resources Management Plan (WRMP) covers the period up until 2044/45 and
has a base year of 2016/17.

The published version of the Draft Water Resources Management Plan is required to
exclude any matters of commercial confidentiality and any material contrary to the interests
of national security. There were no matters of commercial confidentiality. In the published
version of the Plan we have excluded information relating to the location of key assets on
the advice of our certifier for emergency planning and in the interests of national security.
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Summary of draft Water Resources Management Plan

It is our priority to ensure we operate a resilient water supply system for our customers by
maintaining the balance between supply and demand over the next 25 years and beyond.
This Water Resources Management Plan (WRMP) lays out our approach to mitigating the
uncertainties we face, such as population growth and climate change, whilst listening to our
customers and addressing their preferences.

This is the technical report and is accompanied by a shorter, non-technical customer and
stakeholder document.

This summary is set out as follows:

e Overview of South West Water

e Customer research undertaken for this Plan

e Stakeholder engagement undertaken for this Plan

o Overall approach to water resource planning

o Our forecast of water supply

e Our forecast of the demand for water

e The impact of climate change and more extreme droughts

e Target headroom

e Baseline position and possible options

e Scenario analysis

e Our proposed water resource strategy and plan

e Alternative plans and conclusion

e Assurance
Each of these topic areas is set out in more detail within this report. The work undertaken for
the Plan shows that whilst the most likely forecasts show no deficit between supply and
demand for the next 25 years, a ‘do nothing’ approach is not the best performing strategy

when customer preferences, government and regulatory policy, and risk management are
taken into account.

Overview of South West Water

South West Water (SWW) provides drinking water to a population of 1.7 million across
Devon and Cornwall and parts of Dorset and Somerset. Our water resources in this area
consist of three large reservoirs, a number of smaller reservoirs, river intakes and some
groundwater sources which are predominantly in East Devon. To the east, SWW operates
the Bournemouth Water (BW) area in Hampshire and Dorset. Water resources in this area
are largely made up from river abstraction with some groundwater, and supply
approximately 0.45 million customers.
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The South West Water area is split into three Water Resource Zones (WRZs). Within these
zones we operate our sources in conjunction with one another to maximise the water
available for supply. The Bournemouth Water area is a single WRZ but again we operate our
sources to maximise the water available. In total we have four WRZs across our whole
operational area — see Figure A.

This Plan is designed to meet the Level of Service in each of our WRZs as set out in Table A
below. We are currently meeting our Levels of Service and there have been no demand
restrictions imposed across the area for over 20 years.

Figure A: Our water supply area

a) Overall water supply area
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b) Water Resource Zones (WRZs)

Bournemouth
WRZ

Roadford
WRZ

Wimbleball
WRZ

Not to scale

Colliford WRZ

Not to scale

Table A: Planned Levels of Service
Drought Action F::J:gzy
Publicity, appeals for restraint and water conservation measures 1in 10 years
Temporary Use Bans (TUBs)"’ 1in 20 years
Supply side Drought Orders or Drought Permits 1in 20 years
Demand side Drought Orders®? 1 in 40 years
Emergency Drought Orders — partial supply, rota cuts or standpipes 1in 200 years

Customer research undertaken for this Plan

A full range of qualitative and quantitative customer research was undertaken when
developing this Plan to understand customer preferences. The research showed:

o Customers support the current Levels of Service

e Customers support the current frequency of Drought Orders and Drought Permits

e Customers’ preferences for mitigating against any supply demand deficits are for
leakage reduction, water efficiency and metering before resource development

o Customers have a high Willingness to Pay for leakage reduction

0.1 .
02 Formerly termed hosepipe bans
“ Formerly termed bans on non-essential use
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An innovative, personalised customer video was developed for this Plan. This was
undertaken to further understand customer preferences with regard to what and when we
should invest to maintain the balance between supply and demand. It also gave greater
reach on engagement than traditional focus groups or stakeholder events. It showed:

o Customers support starting early, rather than late, to mitigate future risks
e Customers support demand reduction over resource development

o There is a slight age bias, with younger customers preferring to see early mitigation
of risks and older customers later mitigation

Over 2,500 customers have been contacted to understand their views and preferences for
our planning decisions.

The report sets out how we have used the customer research in developing our Plan to
ensure we are meeting the wants and needs of our customers.

Stakeholder engagement undertaken for this Plan

The activity we do in our water resource planning is important for a range of stakeholders.
As our Plan developed we shared our work with the Environment Agency teams. We also
shared progress with our Customer Challenge Group which represents key stakeholders in
our region.

We undertook a pre-consultation survey with stakeholders in our region and have used their
feedback in shaping our Plan.

Early on in this Plan we recognised the opportunity for a possible water transfer to Southern
Water from our Bournemouth Water supply area. We worked positively with them to
understand the opportunity and the work needed.

Overall approach to water resource planning

Figure B below sets out the overall approach we adopted for developing this Plan. This
follows the same structure as in national guidelines®®. Our area is classified as low risk®* for
water resources purposes and we have adopted methods commensurate with the level of
risk we face. The technical methods in each area that make up our Plan are set out in the
report. Notwithstanding our low risk, we have investigated a range of planning scenarios to
stress test our Plan to gain a greater understanding of the robustness of our system to future
uncertainties.

03 UKWIR (2016), WRMP 2019 Methods — decision making process: guidance
04 See Appendix 1
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Figure B: Overall approach to water resource planning

What does the future look like? )

Collate and review planning information and . Sections 1to 5

supply demand balances

Understanding the options

>~ Section 6
Review available options. Develop an
unconstrained and a constrained list of options

Scenario analysis

o . >~  Section7
Stress test our supply demand position against

future uncertainties

Draft water resource strategy

>  Section 8
Proposed draft water resource strategy and 5

year plan based on achieving best value overall

What does the future look like?

Our forecast water supply

Our supply capability has been calculated using a behavioural network water resource
model. This uses historic river flow data to calculate the maximum demand we can meet
whilst still achieving our Levels of Service, subject to our licensed abstraction and
operational constraints.

Any known changes in supply have been built into the supply forecast, for example through
any abstraction licence changes. The impact of climate change on supply has also been
calculated and included in our forecasts.

The supply forecast has taken into account the reliable treatment works capacity and a
separate assurance statement is given to confirm that our Plan can meet drinking water
quality standards.

This report shows we do not expect any material change in our supply capability over the
planning period.

vi
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Our forecast of the demand for water

Our forecast demand for water has been calculated using a range of new tools for this Plan.
The report sets out details of our micro-component model used for household demand and
our econometric model used for non-household demand. The demand forecasts include
expected savings from water efficiency measures within new homes and also appliance
replacement.

In producing our demand forecasts we have used data on population forecasts from the
Office of National Statistics and data on property forecasts from local plans. The results
show that we expect population to grow by approximately 0.4 million over the next 25 years.
However, we expect demand to be relatively steady due to the expected water savings and
leakage reductions we already have planned, as a result of appliance replacements and
from customers voluntarily switching to a metered supply. A central estimate of all forecast
data has been used to ensure forecasts are the most likely case — the Plan does not
forecast on a worst case scenario. We term this our baseline forecast and the underlying
assumptions in this are given in the report.

The demand forecast is a key element of our Plan and therefore this report also considers a
high demand forecast to understand how this would affect our supply demand balance
predictions.

All water companies are also moving to a new reporting method for leakage following liaison
with Ofwat and the Environment Agency. Our demand forecasts in this Plan are based on
our current approach, however we have also produced a forecast using the new method to
understand what impact this would have on our supply demand balance forecasts.

The impact of climate change and more extreme droughts

The impact of climate change on supply and demand forecasts has been taken into account
following national guidelines. The report sets out the results of the analysis and how they
have been embedded into our forecasts. The results show that the average impact of
climate change on our forecasts is small.

We have also produced scenarios for more extreme droughts than we have seen historically
to understand how these would affect our supply demand balance.

Target headroom

We have included an allowance for uncertainties in our forecasts. The allowance used is
termed our target headroom. The probability percentile of uncertainty included in different
years of our Plan is given in Table B.

The target headroom levels of confidence for the period to 2025 have been chosen to align
to the Periodic Review 2019 Draft Methodology drought risk performance measure. The long
term percentile values were chosen so as not to plan on a worst case scenario but also not

Vii
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to plan on too low a level of risk which could result in the possibility of levels of service
failure.

Table B: Target headroom uncertainty — percentiles selected
Forecast Target headroom percentile
period (WRMP19)
2017 - 2020 95"
2020 - 2025 95"
2025 - 2030 90"
2030 - 2035 90"
2035 — 2040 85"
2040 — 2045 85"

Baseline position and possible options
Baseline supply demand balance

We used the water supply and demand forecasts together with climate change and target
headroom values to forecast our baseline supply demand position for the next 25 years. This
forecast is the supply demand balance should no new interventions to be undertaken. The
results show that all of our WRZs are in surplus with a very small deficit in Colliford WRZ
that occurs around 2044/45 — see Figure C.

The surplus position shows there are no significant concerns in the base case. In light of the
supply demand position, longer-term forecasts beyond 25 years were not adopted for this
Plan but will remain under review for future plans.

As there is no projected supply demand deficit over the planning period, the lowest cost plan
would be to not undertake any interventions i.e. to ‘do nothing’. However, in the report we
show that this plan would perform poorly when wider aspects of planning are taken into
account.

Understanding the options
Notwithstanding the projected supply demand surplus, we have costed and assessed
possible water resource, water transfer, leakage and water efficiency options that could be

implemented if needed.

We believe it is prudent to plan on this basis in order to understand what options could be
implemented if the future does not follow our most likely forecasts.

viii
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Details of the options and costs are given in this report. This includes specific review of a
possible water transfer from Bournemouth WRZ to Southern Water to help address supply
demand deficits in their area.

In total 260 options were assessed. These were shortlisted to 98 based on a set of
screening criteria looking at cost and performance.

In understanding the options particular focus was given to demand management measures
and leakage reduction. This was in recognition of our customer preferences and to improve
our analysis of these areas from previous plans.

As we have high meter penetration, low per capita consumption and no significant forecast
supply demand deficit, our scenario analysis focused on the policy decisions between
leakage reduction and new water resource options. We then brought in wider decision
making around demand management options using the results of this analysis.
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Figure C: Forecast baseline supply demand balance
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Scenario analysis

A range of sensitivity tests were performed on our baseline supply demand forecasts to
understand how robust the supply demand position is to future uncertainties or policy
decisions. Eleven different tests were performed on each WRZ covering uncertainties in the
supply demand forecasts or to explore the impact of different policy decisions — see Figure
D. This included the impact of moving to a new industry methodology for calculating leakage
and the implication of the PR19 draft methodology performance commitments on leakage
reduction.

The results of the analysis showed that the Bournemouth WRZ supply demand balance is
not sensitive to the scenarios tested. The South West Water WRZs supply demand balances
are not sensitive to changes in the short-term (2020-2030) but have some small sensitivity in
the medium to long-term (post 2030) to:

o More extreme droughts (return periods > 1 in 200 years) — more extreme droughts
than seen historically

¢ New environmental needs — loss of supply for future new environmental needs

¢ Higher household demand — household demand significantly higher than our central
forecast

The likelihood of these scenarios is assessed as low. Modelling was however undertaken to
understand the cost to resolve any supply demand deficit that occurred in the scenario

Xii
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analysis or the cost of a particular policy decision. A multi-criteria scoring approach®® was
used to assess the performance of the different scenarios under five categories:

e Financial

e Customer and affordability
e Deliverability

e Resilience

e Markets and innovation

The scores are summarised in Table B. Each scenario was compared to the baseline ‘do
nothing’ scenario as a reference.

The results showed:

o For the baseline scenario, the lowest cost solution is to not undertake any
intervention. This however performs poorly in other performance areas

o Where the scenarios show we have a shortfall between supply and demand,
solutions based on leakage reduction perform well

o Water resource based solutions are higher overall cost than demand management
options and are less flexible, but they have greater cost certainty and perform better
on improved resilience

e Customer support for leakage reduction is high. Leakage rates using willingness to
pay were cost beneficial in the range:

e SWW: 50-70 Mi/d
e BW:16-19 MI/d

However, large short-term reductions in leakage would lead to significant bill
increases in AMP7

o A 15% reduction in leakage in line with the PR19 draft methodology would increase
our supply demand surplus in the short term but would also lead to higher bills than
would otherwise be necessary

e There is water available in the Bournemouth WRZ which could be used to supply
Southern Water but the volume is currently limited by water treatment infrastructure
constraints at peak demands when it may be required. A connecting pipeline would
also be needed.

Full results of the analysis are given in the report. The overriding conclusion from the
analysis is that acting early to mitigate future uncertainties performed best, and programmes
that included reduced leakage performed better than those with new water resource
development. Leakage reduction reduces the total demand on the supply system and the
scenario analysis shows that this is important if we are to mitigate future uncertainties.

0% UKWIR (2016), WRMP 2019 Methods — Decision Making Process: Guidance, Section 12.5
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The analysis undertaken also highlighted a number of development areas for our future
plans with regard to data and decision making tools around those areas where the supply
demand balance is most sensitive. Further details are given in the report.

Figure D: Supply demand balance sensitivity

a) Colliford WRZ

Description 2017 2020 2025 2030 2035 2040 2045
1a Baseline ° ° ° ° ° °
2 Customer willingness to pay ° ° ° ° ° ° °
3a Plausible droughts ° ° ° ° ° °
3b 1in 200 year drought ° ° ° ° ° °
4a Resource only plan ° ° ° ° ° ° °
4b Demand only plan ° ° ° ° ° ° °
5a Southern Water transfer - - - - - - -
5b Environmental needs ° ° °
6a Leakage consistency measures ° ° ° ° ° ° °
6b PR19 draft methodology ° ° ° ° ° ° °
7a High household demand ° ° ° °
b High non-household demand ° ° ° ° ° °

b) Roadford WRZ

Ref  Description 2017 2020 2025 2030 2035 2040 2045
1a Baseline ° ° ° ° ° ° °
2 Customer willingness to pay ° ° ° ° ° ° °
3a Plausible droughts*

3b 1in 200 year drought ° ° ° ° ° ° °
4a Resource only plan ° ° ° ° ° ° °
4b Demand only plan ° ° ° ° ° ° °
5a Southern Water transfer - - - - - - -
5b Environmental needs ° ° °

6a Leakage consistency measures ° ° ° ° ° °

6b PR19 draft methodology ° ° ° ° ° ° °
7a High household demand ° ° °

7b High non-household demand ° ° ° ° ° ° °

Xiv



South West Water Draft Water Resources Management Plan
Bournemouth Water| March 2018

¢) Wimbleball WRZ

Description 2017 2020 2025 2030 2035 2040 2045
1a Baseline ° ° ° ° ° ° °
2 Customer willingness to pay ° ° ° ° ° ° °

3a Plausible droughts*

3b 1in 200 year drought ° ° ° ° ° ° °
4a Resource only plan ° ° ° ° ° ° °
4b Demand only plan ° ° ° ° ° ° °
5a Southern Water transfer - - - - - - -
5b Environmental needs ° ° ° ° ° °

6a Leakage consistency measures ° ° ° ° ° ° °
6b PR19 draft methodology ° ° ° ° ° ° °
7a High household demand ° ° ° ° ° °

b High non-household demand ° ° ° ° ° ° °

d) Bournemouth WRZ

Description 2017 2020 2025 2030 2035 2040 2045

1a Baseline ° ° ° ° ° ° °
2 Customer willingness to pay ° ° ° ° ° ° °
3a Plausible droughts* ° ° ° ° ° ° °
3b 1in 200 year drought ° ° ° ° ° ° °
4a Resource only plan - - - - - - -
4b Demand only plan ° ° ° ° ° ° °
5a Southern Water transfer ° ° ° ° ° ° °
5b Environmental needs ° ° ° ° ° ° °
6a Leakage consistency measures ° ° ° ° ° ° °
6b PR19 draft methodology ° ° ° ° ° ° °
7a High household demand ° ° ° ° ° °

7b High non-household demand ° ° ° ° ° ° °

Note: green = no supply demand deficit; amber = small supply demand deficit (<3%); red = large
supply demand deficit (>3%); blue = can be met with infrastructure improvements
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Table B:

1a

3a

3b

4a

4b

5a

5b

6a

6b

7a

7b

Baseline
Customer
preferences

Resilience
Resilience
Long-term

balance

Long-term
balance

Environment
and markets

Environment
and markets

Data

Data

Demand
uncertainty

Demand
uncertainty

Draft Water Resources Management Plan
March 2018

Overview of multi-criteria scoring of sensitivity analyses

Scenario title

Baseline
Customer willingness to
pay

Plausible droughts

1in 200 year drought

Resource only plan

Demand only plan

Southern Water transfer

Environmental needs
(WINEP2)

Leakage consistency
measures

PR19 methodology (15%
leakage reduction)

High household demand

High non-household
demand

Colliford
WRZ

24

24

24

24

28

27

28

27

25

30

24

Roadford
WRZ

24

24

26

24

29

28

28

27

24

29

24

Wimbleball
WRZ

24

24

26

24

28

25

28

24

26

28

24

Bournemouth
WRZ

24

25

24

24

24

28

24

24

25

24

24

96

97

100

96

104

108

102

100

11

96

Note: for a given scenario, the scores may differ in each Water Resource Zone. This is because the impacts of
the scenario can affect each zone differently.
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Our proposed water resource strategy and plan

We have built our proposed strategy by combining the findings from our customer research,
the scenario analysis and regulatory and government policy considerations.

Our previous Water Resources Management Plan set out a strategy to ‘do the right thing’.
We still think this fundamental ethos holds true but in light of the results of the work in this
report, we believe this strategy needs to be focused on specific outcomes to manage future
risks.

Our proposed strategy for maintaining the balance between supply and demand, taking all
information into account, is:

¢ Reduce leakage and the future demand for water — this is consistent with the
results that show leakage reduction to be the better performing future option. It meets
customer preferences and has alignment to government and regulatory policy.

¢ Optimise our water resources and ensure they are resilient to future droughts —
this is consistent with ensuring that we can mitigate future more extreme droughts
and make best use of existing supplies.

o Develop our planning tools and understanding of future options - this is
consistent with managing future risks and continuous development of our analyses
for decision making for future Plans

This three pillar strategy balances future risks across different interventions and is flexible
and adaptable to future changes.

This report then sets out detailed activities in both a short-term and medium to long-term
plan. These are summarised below and in Table C. The final supply demand forecasts are
given in Figure E.

Through the selection of a balanced set of activities, the proposed plan has an overall
performance score across all WRZs of 121; this compares to 96 for the baseline plan (see
Table D). We have also undertaken a natural capital assessment of our plan to assess the
value it delivers more widely. The results show a net benefit to natural capital of between
£11m-£43m over the planning period.

Short-term plan (2020-2025)

The proposed plan is to undertake a series of small actions in each of these strategic areas
in the next five years. It seeks to balance undertaking some activity now in order to protect
future generations, with ensuring we do not plan on a worst case scenario which could result
in customers paying for activities they do not need to pay for. The report recommends the
following plan for the next five years:

¢ Reduce leakage and future demand for water

e Reduce leakage by 8 Ml/d (8% lower than current levels) — this will mitigate
some, but not all, of our future uncertainties. It sets a stretching target and places
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our leakage levels in industry upper quartile performance based on current data.
The level of reduction is balanced against affordability and deliverability.
Reducing leakage is a key customer priority, but greater levels of reduction would
give rise to higher bills in the short-term than would otherwise be necessary.

Reduce our consumption of water - we will reduce our operational use by 2.8
Ml/d at five of our large sewage treatment works. This will help mitigate future
risks on demand growth and environmental needs.

Help customers reduce their water use — support customers through
community based water efficiency initiatives, social norms feedback and social
housing retro fits. We will target an overall per capita consumption of 129 I/p/d
which would give industry upper quartile performance based on current data. We
will also support the tourism sector with a targeted programme for water
efficiency.

Continue to increase meter penetration - continue to promote optant metering
and replace end of life meters with Automatic Meter Reading (AMR) technology in
line with our current policy.

Optimise our use of water resources and ensure we are resilient to future

droughts

Investigate the resilience of existing drought management options to more
extreme droughts — we will investigate the performance of our emergency
drought options to understand how they will perform in droughts more extreme
than we have experienced historically. This will ensure we have a better
understanding of how they would operate against the more extreme droughts that
could be expected in the future.

Update our understanding of more extreme droughts — we will continue to
investigate what future, more extreme, droughts we could experience and how
they could affect our water supply capability.

Develop our planning tools and understanding of future options

Undertake a detailed feasibility study on a Bournemouth WRZ to Southern
Water transfer (see box below) — we will work with Southern Water to develop
this option in more detail with a view to potential delivery in the 2025 to 2030
period.

Undertake a high level feasibility study on a Roadford pumped storage
scheme and costings of future resource options - as the only strategic
reservoir in our region with no pumped storage scheme, this study would
examine the feasibility of such an option should leakage and demand
management savings not fully materialise. We would also do more detailed
costings of other feasible options. For the avoidance of doubt, the work on a
Roadford pumped storage scheme is to understand its feasibility to aid future
decision making and is not intended as a scheme promotion.

Develop our demand forecasting tools to take more account of future
uncertainties - we will develop our existing demand forecasting tools to give a
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better understanding of the likelihood of different possible future demands. This
will allow a more detailed assessment of the likelihood of a future supply demand
deficit (or surplus) for future plans.

o Develop a new financial decision making tool - whilst current tools are
considered appropriate for our planning problem, we consider that we should
transition to more enhanced methods for decision making for use in future plans
to ensure we continually maintain the supply demand balance at the lowest
possible cost.

¢ Increased understanding of demand management savings in drought
conditions - we will undertake a study to update our understanding of possible
demand management savings during drought conditions.

The Plan we propose pushes our performance in a number of key areas. The proposed
combination of activity will deliver:

e Upper quartile industry performance on leakage in the SWW and BW supply areas
based on current data

e Upper quartile industry performance on per capita consumption based on current
data

e Sector leading performance in terms of resilience to future droughts with the ability to
deliver service to at least a 1 in 200 year drought

It also sets a glide path for the additional tools and analysis we will develop to inform our
future plans and ensure we continue to maintain the balance between supply and demand.

Bournemouth WRZ to Southern Water Transfer

The work in this Plan has highlighted a potential option to transfer water from the
Bournemouth WRZ to Southern Water to help ameliorate a supply demand deficit in their
area post 2025.

The work undertaken shows water is available to transport but the volume is limited by
current infrastructure constraints at peak demands when it may be required.

We have made significant progress over the last 12 months in understanding potential
availability of this supply but there remain a number of aspects to investigate and
understand further.

These include the short, medium and long-term availability of water relative to existing
infrastructure and future infrastructure enhancements (and their costs). They also include
the frequency and seasonality of reliable supply required by Southern Water, relative to
other potential demand fluctuations within the overall demands on supplies on our Water
Treatment Works.

We intend to undertake further investigation with Southern Water so that this transfer can be
more fully considered in our next plan. We intend to progress this in the remainder of AMP6
and complete early in AMP7.
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Medium to long-term plan (2025-2045)

As our most likely view of the future shows we are forecast to be in surplus over the medium
to long-term, we think it is important to keep the Plan flexible and review again at our next
update in 2025.

However, in the meantime we should continue to plan to:

¢ Reduce leakage and the future demand for water

¢ Reduce leakage further — continue to reduce leakage in the long-term to 64 Mi/d
in SWW and 16 Ml/d in BW. This is consistent with customers’ willingness to pay
to reduce leakage.

e Continue to help customers reduce water consumption — continue rollout of
metering to a long-term meter penetration of 90% and continue water efficiency
support to help customers reduce the demand for water.

¢ Optimise our use of water resources and ensure we are resilient to future
droughts

e Continue to ensure our assets can perform as needed during drought
conditions

e Develop our planning tools and understanding of future options

e Continue to develop risk based approaches to water resource planning -
this is consistent with better understanding of future risks such as higher than
expected demand or more extreme droughts.

¢ Implement a Bournemouth WRZ to Southern Water transfer — this would be
implemented in the 2025 to 2030 period subject to infrastructure improvements
and a detailed feasibility study in the 2020 to 2025 period.

Alternative plans and conclusion

The report does not recommend a ‘do nothing’ plan even though this could be justified by
the baseline forecast which shows no supply demand deficit with the exception of a very
minor deficit in Colliford WRZ t the end of the planning period.

A ‘do nothing’ plan could be justified on the grounds of lowest cost, but we rejected this as it
does not mitigate future risks or deliver the priorities of our customers or government policy.

The Plan does not recommend an extensive water resource development programme
because the current supply demand surplus does not justify new large scale water resource
development. The Plan, however, does recommend examining a strategic scheme in detail
in the 2020-25 period and developing our understanding of new options for our next Plan.
These will help future decision making. Water resource options can act as a contingency
should they be needed in the future and should, for example, leakage and demand reduction
not achieve the benefits expected.
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The Plan recommends further leakage reduction in both the short and long-term. The short-
term leakage reduction level is balanced against cost, affordability and deliverability.
Leakage reductions beyond those included in the Plan would have a more significant cost
implication to customers than would otherwise occur. Instead we think our Plan, which
continually reduces leakage and keeps performance in upper quartile levels, is the right
balance overall.

Whilst there are higher or lower cost plans mitigating more or less risk, the proposed plan is
considered to be the best overall balance to customers and the environment and will ensure
that we continue to deliver a safe and reliable supply to customers for future generations.

Assurance

Progress on the WRMP and its approach to developing the Plan was regularly presented at
the company Customer Challenge Group (CCG) with comments and feedback brought into
the process.

The WRMP itself was led by a senior manager and sponsored by an Executive Management
Team Director. Monthly Board updates on progress were given during the development of
this Plan and critical components of the Plan were presented to and challenged by Executive
Management Team and Board members. The Plan reported into the PR19 Steering Group
governance.

This Plan was produced within the same overall Directorate as the PR19 Business Plan to
ensure alignment in future delivery. The technical team developing the Plan also produces
the Drought Plan and manages day-to-day resource management.

This integrated approach means the draft WRMP is a central part of our overall plans for
service delivery in our water service. It has considered the linkages with drinking water
quality as well as areas such as improving affordability or protecting vulnerable customers.

External assurance was completed on the Plan by CH2M. We also undertook self assurance
using the EA checklist and Senior Management review. No material issues were found but
areas to develop for our future plans were identified. We have included these in our Plan
(see “our proposed water resource strategy and plan” above). We believe this makes our
Plan more comprehensive than one which just identifies actions to maintain the supply
demand balance as it also signals where we will be developing our approaches for future
plans.
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Table C:

Strategy

Draft Water Resources Management Plan

March 2018

Summary of water resource strategy and plan

Resources

Short-term (2020-2025)

Leakage

Demand
Management

Transfers

Reduce
leakage and
the future
demand for
water

Low cost options to
manage future risks

Consistent with
customer preferences

Consistent with
Government and
regulatory policy

Reduce leakage
by 8 Ml/d (8%) to
77 MI/d in SWW
and to 18 MI/d in
BW

Support customers

to reduce average
per capita
consumption to
129 I/p/d on
average through
community based
schemes and
improved bill
information

Promote water
efficiency for non-
household tourist
businesses

Continue to
promote optant
metering and
replace end of life
meters with AMR
technology

Reduce our
consumption of
water at 5 large
sewage treatment
works

Optimise
existing water
resources and
ensure they
are resilient to
future

Consistent with
ensuring that we can
mitigate future more
extreme droughts and
make best use of
existing supplies

Investigate the
resilience of
existing drought
management
options to more
extreme droughts

droughts

Update our

understanding of

future drought

impacts
Develop our Consistent with High level - Increase Explore options Develop
planning tools ~ managing future risks feasibility study understanding of for transfers uncertainty
and and improving our on a Roadford potential demand with based
understanding  forecasting tools. It will pumped storage management neighbouring demand
of future ensure we are in agood  scheme* savings in drought companies forecasts
options position for future plans Undertake a conditions

particularly in the event
demand savings are
less than expected.

feasibility study
on a possible
water transfer to
Southern Water

Produce new
financial
decision
making tools

Produce
annual outage
report

* For the avoidance of doubt this is not a promotion of this scheme.
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Medium to Long-term (2025-2045)

Strategy Resources Leakage Demand Transfers
management

Reduce Lowest cost options to h Reduce leakage by Continue to
leakage and manage future risks a further 15 MI/d promote water
the future . . (16%) to 64 Mi/d in efficiency and
demand for Consistent with SWW and to 16 metering
water customer preferences MI/d in BW

Consistent with
government and
regulatory policy

Optimise Consistent with Continue to - - }
existing water  ensuring that we can ensure our assets
resources and  mitigate future more perform as
ensure they extreme droughts and needed in a
are resilientto  make best use of drought
future existing supplies
droughts
Develop our This is consistent with As needed at next - As needed at Continue to Continue.to
planning tools  managing future risks plan update in next plan update  seek develop risk
and and improving our 2025 in 2025 pppor’(unltles for  based
understanding  forecasting tools. It will inter-company approaches
of future ensure we are in a good transfers
options position for future plans including the
particularly in the event posgble
demand savings are ?;I:Sgg a
less than expected. e O Vater
in the 2025 to
2030 period
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Figure E: Final supply demand forecasts
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Table D:
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Ref Theme Scenario title

Draft Water Resources Management Plan
March 2018

Overall Draft Plan performance

Colliford Roadford Wimbleball Bournemouth

1a Baseline Baseline
8 Draft Plan Draft Plan

WRZ WRZ WRZ WRZ
24 24 24 24
30 31 31 29

96
121
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General information on plan content and development
Our water supply area

South West Water (SWW) and Bournemouth Water (BW) merged in 2016. This is a
combined WRMP for both areas.

SWW provides drinking water to a population of 1.7 million across Devon and
Cornwall and parts of Dorset and Somerset (SWW supply area) and since our
merger with BW in 2016, we also supply approximately 0.45 million customers in
the Bournemouth area (BW supply area).

Within the SWW supply area, we provide on average about 430 million litres of
water each day (MI/d). Rivers and reservoirs are our main resources in this area
providing about 90% of our water. The remainder comprises groundwater sources
(boreholes, wells and springs), which are predominantly in East Devon.

Within the BW supply area, covering parts of Hampshire and Dorset, we provide on
average 145 MI/d. The water resources in this area are principally river abstractions
supporting by groundwater sources.

Our total water supply area is presented in Figure 1.1.

Figure 1.1: Our water supply areas
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1.2 Water resource zones
1.2.1  Introduction
We have four Water Resource Zones (WRZs).
WRZs are defined as:
‘the largest possible zone in which all resources, including external transfers,
can be shared and hence the zone in which all customers experience the same

risk of supply failure from a resource shortfall”"’

Our WRZs are defined in accordance with the Water resources planning
guideline’?.

Within our SWW supply area, we use three WRZs, each centered around a
strategic reservoir — Colliford WRZ, Roadford WRZ and Wimbleball WRZ. To
optimise our performance, we operate our sources in conjunction with one another.
The Bournemouth Water supply area is defined as a single WRZ, the Bournemouth
WRZ. All our WRZs remain the same as in our previous WRMP (2014)"3.

Figures 1.2 and 1.3 below show our WRZs.

! Environment Agency (2016), Water resources zone integrity. July 2016
12 Environment Agency and Natural Resources Wales (2017), Water resources planning guideline — April 2017
'3 South West Water (2014), Water Resources Management Plan. https://www.southwestwater.co.uk/environment/a-precious-
resource/water-resources-management-plan/

Sembcorp Bournemouth Water (2014), Water Resources Management Plan http://www.bournemouthwater.co.uk/company-
information/economic-regulation/water-resources-plan.aspx
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Figure 1.2: WRZs in our South West Water supply area

Figure 1.3: WRZs in our Bournemouth Water supply area
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All of our WRZs are conjunctive use systems as defined in Water Resources
Planning Tools (WR27)"* and benefit from a high level of connectivity within our
distribution network.

A complete list of all our sources within each WRZ is given in the WRP1a tables.

Sections 1.2.2 to 1.2.5 below give a brief description of our Colliford, Roadford,
Wimbleball and Bournemouth WRZs. Appendix 1 provides more details of our
WRZs, including information on imports and exports between them and our WRZ
integrity assessment.

1.2.2  Colliford WRZ

The Colliford WRZ covers most of Cornwall except the north east of the County.
The Colliford WRZ includes Penzance, Falmouth, Newquay, Truro and Bodmin.

The strategic Colliford Reservoir is our second largest impounding reservoir and we
operate it conjunctively with our local impounding reservoirs, two groundwater fed
lakes and river intakes. These sources are supplemented by a bulk transfer from
Roadford WRZ. We can also supplement Colliford Reservoir storage by pumping
from the River Fowey.

We release water from these reservoirs within this zone to either directly supply
water treatment works, or we can release water into the local river system to
support abstractions further downstream.

The distribution mains throughout Cornwall provide a high level of connectivity
between our Colliford WRZ resources.

A schematic of the key components is shown in Figure 1.4 below. Figure 1.5 shows
Colliford Reservoir in east Cornwall.

4 UKWIR (2012), Project WR27. Water Resources Planning Tools
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Figure 1.4: Key components of Colliford WRZ

Figure 1.5: Colliford Reservoir
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Roadford WRZ

The Roadford WRZ covers a large part of Devon, from Plymouth, the South Hams
and Torbay in the south to Bideford and Barnstaple in the north. It also includes
parts of north east Cornwall.

The strategic Roadford Reservoir is our largest impounding reservoir and we
operate it conjunctively with our local impounding reservoirs, river intakes and
groundwater sources. These sources are also supplemented by a bulk transfers
between the neighbouring Colliford and Wimbleball WRZs.

We release water from these reservoirs within this zone to either directly supply
water treatment works, or we can release water into the local river system to
support abstractions further downstream.

A schematic of the key components is shown in Figure 1.6 below. Figure 1.7 shows
Roadford reservoir.

Figure 1.6: Key components of Roadford WRZ
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Figure 1.7: Roadford Reservoir

Wimbleball WRZ

The Wimbleball WRZ covers parts of north Devon, the whole of east Devon and
extends into parts of Somerset and Dorset. The area includes Tiverton, Exeter,
Exmouth and Crediton.

The strategic Wimbleball Reservoir is our third largest impounding reservoir and we
operate it conjunctively with the majority of our groundwater sources. We use the
reservoir principally for releases to the River Exe to support abstraction downstream.
We can also supplement Wimbleball Reservoir storage by pumping from the River
Exe.

Wimbleball Reservoir is also an important source of water for Wessex Water, who
abstract from it all year around.

A schematic of the key components is shown in Figure 1.8 below. Figure 1.9 shows
Wimbleball Reservoir.
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Figure 1.8: Key components of Wimbleball WRZ

Figure 1.9: Wimbleball Reservoir
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1.2.5 Bournemouth WRZ

The Bournemouth WRZ covers parts of Dorset, Hampshire, and Wiltshire, supplying
Bournemouth, Christchurch, Lymington and Fordingbridge,

The principal water sources are the Hampshire Avon and Dorset Stour. There are also
two small lakes, which provide short term bankside storage.

Groundwater abstractions provide water to the more rural parts of the WRZ.

A schematic of the key components is shown in Figure 1.10 below. Figure 1.11
shows the Dorset Stour.

Figure 1.10: Key components of Bournemouth WRZ
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Figure 1.11: River Stour (Dorset)

1.2.6 Water resource zone integrity

As specified in the Environment Agency guideline’®, water companies are required
to assess their WRZs to ensure their integrity.

We have reviewed the integrity of our WRZs following the guideline and we
discussed the outcomes with the Environment Agency. We have produced a report
for our SWW supply area, which provides evidence of our WRZ integrity within this
area, and we have shared this report with the Environment Agency.

In our Bournemouth Water supply area, WRZ integrity was assessed rigorously as
part of the previous WRMP (2014)"€ in order to provide evidence for establishing a
single WRZ (merging from two former WRZs).

Extracts from our WRZ integrity reports can be found in Section A.1.1.

Our WRZ assessment confirmed that there are no changes to our WRZs from those
used in our previous WRMP (2014)"".

5 1bid. 1

16 Sembcorp Bournemouth Water (2014), Water Resources Management Plan http://www.bournemouthwater.co.uk/company-
information/economic-regulation/water-resources-plan.aspx

7 1bid. 3
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1.3 Overall approach to water resource planning and problem characterisation
Our overall approach to developing our WRMP is set out in Figure 1.12. This
follows the overall process in the WaterUK “Water Resources long term planning
framework (2015-2065)”.

Figure 1.12: Overall approach to water resource planning

What does the future look like? )

Collate and review planning information and e Sections 1to 5

supply demand balances

Understanding the options

> Section 6
Review available options. Develop an
unconstrained and a constrained list of options

Scenario analysis

. . > Section7
Stress test our supply demand position against

future uncertainties

Draft water resource strategy

>  Section 8
Proposed draft water resource strategy and 5

year plan based on achieving best value overall

We have used the problem characterisation process described in the UKWIR
(2016) report® to identify the scale and complexity of our planning problem and our
vulnerability to various strategic issues, risks and uncertainties. This approach
allows us to develop a proportional response for our long-term planning.

We documented the problem characterisation steps we undertook for our WRZs
and shared this with the Environment Agency. See Section A.1.2 for more detail.

For all our WRZs, the process concluded that our current decision making
approaches were appropriate for WRMP19.

Our methods include the use of our MISER water resources model and the current
Economics of Balancing Supply and Demand (EBSD) methods, as referenced in
Section 6.3.2 of the UKWIR (2016) report. In addition, however, we have also
looked at scenario analysis and used multi-criteria decision making to assess the

8 UKWIR (2016), WRMP 2019 Methods - Decision Making Process: Guidance. Report Ref. No. 16/WR/02/10
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performance of future choices. This goes beyond our approach at WRMP14 and as
shown in Section 8 is a forerunner of further development of our planning tools.

1.4 Drought risk assessment

As specified in the Environment Agency guideline™®, we have followed the UKWIR
Risk based planning guidance’'° to determine the most appropriate method for our
water supply forecast.

Following the guidance, we have evaluated our water supply areas as having a low
level of vulnerability, as we operate our sources conjunctively and both our water
supply areas are in surplus. This means that our system is regarded as falling within
the Conventional Plan category (i.e. risk composition 1). We therefore base our
supply forecast on the worst drought on record, which is the 1975-1976 drought for
all of our WRZs. We have taken into account our planned levels of service and
stakeholder engagement (as outlined in Sections 1.8 and 1.10).

Our water resources modelling shows that our WRZs are resilient to our design
drought. We have assessed the risks and uncertainty involved with this approach
within our assessment of target headroom (detailed in Section 4).

Have used the Conventional Plan approach, we have also tested our system
against more challenging, plausible droughts as part of our scenario testing. More
detail is presented in Section 7 (Scenario testing).

1.4.1 Drought resilience statement

The Environment Agency guidelines require us to include a drought resilience
statement reflecting the hydrological risks that drought may impose on our supply
system. Our supply system can withstand the drought patterns and severities that
we have seen over the last 60 years. This includes the drought of 1975/76 (see
Section A.7.4.1 for return periods for this drought for each of our WRZs). Within
this work we included estimated impacts of climate change.

The work has demonstrated that should the area experience a drought of this
severity, we may need to impose demand restrictions in line with our levels of
service. However, we are unlikely to need to introduce any of our supply options
listed in the Drought Plan. Our supply options (e.g. use of licensed emergency
sources) are not included in our calculation of WAFU in the WRMP. Within our
Drought Plan our options do not include any Drought Permits to increase supply,
nor do they include any Drought Orders to increase supply or reduce demand.

Our WRZs are resilient to severe events up to the reference level of service of a 1
in 200 year drought.

19 ..
Ibid. 1.2
10 UKWIR (2016), WRMP 2019 Methods — Risk Based Planning. Report Ref. No. 16/WR/02/11
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Planning scenario

Based on the design drought of 1975-76 and the drought risk assessment
described above, we have produced forecasts for supply and demand as follows:

o South West Water Water Resource Zones (WRZs) — dry year annual
average (DYAA)

e Bournemouth Water WRZ — dry year annual average (DYAA) and dry year
critical period

In the South West Water area, none of our three WRZs is solely dependent on
groundwater, run of river abstractions or limited storage. They are not particularly
sensitive to peak demand but we do carry out detailed modelling of the water
resource system which implicitly considers these peaks. The dry year annual
average (DYAA) is therefore considered the appropriate planning forecast.

In contrast, the Bournemouth WRZ is largely dependent on run of river abstraction
and has limited storage. Because there is limited storage, the period when supply
and/or demand constraints will be experienced is the peak demand period which
coincides with the lowest flow period. Hence it is more appropriate to use the dry
year critical period forecast for this WRZ. A dry year annual average forecast has
however also been developed.

More detailed information on the demand forecasts is given in Section 3.

Links to other plans, government policy and aspirations

Our WRMP is not produced in isolation, but takes account of, and is linked to, a
number of different plans and policy requirements.

PR19 Business Plan

The forecasts and activities in this Plan are consistent with those that will be
submitted in the PR19 Business Plan in September 2019.

Performance commitments in areas such as leakage, per capita consumption and

drought resilience in this Plan will feed into the PR19 Business Plan. This Plan has
taken into account PR19 draft methodology guidance in these areas in developing

the final water resource strategy.

Cross-checks with maintenance plans have also been undertaken to ensure the
assumptions in terms of asset performance in this Plan are consistent with those in
the overall Business Plan. This was also shared with the Board.

The activities identified in Section 8 (our final water resource strategy) are included
in the relevant lines of the PR19 Business Plan tables.
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As the WRMP directly feeds into the overall PR19 Business Plan, relevant changes
made through the determination process for the PR19 Business Plan would need to
be built back into our Plan. For example, if an industry standard level of leakage
reduction were applied to all companies, this would have corresponding change on
the forecasts in the WRMP.

As the PR19 Final Methodology will be published after the submission of this Plan,
we are unable to take such factors into account in this Draft. We will however be
able to include any changes in the Final Plan.

1.6.2 Strateqgic Environmental Assessment and Habitats Requlations

Government expects a water company to produce a WRMP that is informed by a
Strategic Environmental Assessment (SEA). It is important that through the SEA
process there is a high level of protection of the environment which can contribute
to the integration of environmental considerations in the development of plans and
programmes.

Our WRMP shows a projected supply demand surplus in all WRZs over the
planning period and does not propose any options for future water resource
development or transfers. This is consistent with previous plans and is aligned to
previous SEA assessments, which were produced separately for the SWW and
Bournemouth Water supply areas (see Section A.1.3). On this basis, there are no
further requirements for specific work as part of this Plan in connection with an
SEA.

However, as set out in the proposed water resource strategy and Plan (Section 8)
we consider a full review of options is needed before the next WRMP (2024) to
inform future decisions should options be needed. In preparation for this, we have
commissioned a scoping SEA for both the South West Water and Bournemouth
Water supply areas, which will inform the full review. A summary of the scoping
report is included in Section A.1.3. The full review is included as part of our
proposed Plan.

Regarding the Habitats Directive, our current abstraction licences have been
reviewed as part of the current Water Industry National Environment Programme
(WINEP). There are no proposed changes to any of our licences and therefore
there is no requirement for further work in connection with the Habitats Directive.

1.6.3 Government policy and aspirations

Our Plan has taken into account government policy as set out in the guiding
principles for developing a Water Resource Management Plan (WRMP)"''. In
summary these principles are:

o Take along-term, strategic approach to protecting and enhancing resilient
supplies

" Defra (2016), Guiding Principles for developing a water resources management plan
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e Consider every option to meet public water supply needs
e Protect and enhance our environment, acting collaboratively
¢ Promote efficient water use and reduce leakage

We have assessed the different choices in our Plan against these principles to see
how well they perform'-"%. Full details are given in Section 7.

Drought Plan

Our Drought Plan sets out the operational process and activities we would
undertake during a drought. It complements the WRMP which is the strategic
planning document for maintaining the balance between supply and demand.

In developing the WRMP we have linked it directly to the Drought Plan — for
example, the tools used for assessing the impact of future more extreme droughts
in the Drought Plan are the same tools used in the WRMP.

As shown in Section 7, our WRZs have some, albeit small, sensitivity to future
uncertainties. Some of these, such as more extreme droughts, would have a
bearing on future Drought Plan responses and content.

As set out in Section 8, this Plan includes a number of actions over the 2020-2025
period to develop tools that will support future WRMPs and future Drought Plan
analyses, and mitigate the long-term risks faced.

WRMP Annual Review 2016/17

We have considered the findings from the WRMP 2016/17 review and embedded
these into our WRMP. Further details are given in Section A.1.4.

We will continue to review our WRMP annually in accordance with Environment
Agency Guidelines.

The work in this report also highlights a number of tools we will develop over the
2020 — 2025 period to help decision making at future plans.

Drinking Water Inspectorate (DW!I) statement

Our Plan has considered the guidance from the DWI Information Letter 03/2017,
dated 12" September 2017. This requires a statement from a Board Level Contact
that the Company’s draft WRMP takes into account all statutory drinking water
obligations and plans to meet all drinking water legislation. This statement is
included in Section A.1.5.

1.12

A detailed feasibility study on a BW to Southern Water transfer is planned but we have not included this as a specific
scheme.
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1.6.7 Upstream competition

We reviewed our Plan and there are no known requirements with regards to
reforms relating to competitive services for supply to/removal from your network
following the Water Act 2014.

1.7 National security and commercial confidentiality

The published version of this Plan is required to exclude matters of commercial
confidentiality and any material contrary to the interests of national security.

There are no matters of commercial confidentiality. In the Plan we have excluded
information relating to the location of key assets on the advice of our certifier for
emergency planning and in the interests of national security.

1.8 Levels of Service

Our policy is always to avoid imposing demand restrictions or seeking increased
abstraction from the environment and this is reflected in our Plan.

Consultations with both household and non-household customers on our service
levels prior to the production of this Plan show:

¢ Households and non-households are strongly averse to levels of service
lower than current levels

e Households and non-households had a slight preference for better service
although not statistically significant

e The frequency of Drought Permits is considered an acceptable maximum.

We have had no demand restrictions imposed for over 20 years in our SWW supply
area and there have never been any restrictions in the BW supply area. This Plan
shows that our supplies are resilient to a repeat of the weather events for our
design drought (1975/76). Whilst the most severe drought of 1975/76 would cause
a need for temporary-use demand restrictions in some of our WRZs, we would not
need to invoke supply-side drought orders or emergency drought orders’"® (such as
rota cuts). We estimate that, on average, these would not have to be imposed more
than once every 100 and 200 years, respectively. Table 1.1 sets out these current
levels of service and for comparison the minimum level that we plan for in our
strategic planning within our Water Resource Management Plan.

For Temporary Use Bans (TUBs), we assume a 5% demand reduction and a 6
month maximum duration. For demand side Drought Orders we assume a further
5% reduction in demand with a 4 month maximum duration.

13 Under current demand the reservoir drawdown or demand levels, do not enter the appropriate trigger area or below thereby

negating the need for Drought Orders or Permits.
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Details on customer research on levels of service are given in Section A.1.6.

Table 1.1:

Company minimum
service level for
long-term planning

Drought action

Company levels of service

Company current service levels

SWW supply
area

BW supply area

Publicity, appeals for 1in 10 years
restraint and water (10%)*
conservation measures

Temporary Use Bans 1in 20 years
(TUBS)1'14 (5%)"
Supply-side Drought 1in 20 years
Orders or Drought (5%)*
Permits’'®

Demand-side Drought 1in 40 years
Orders™"® (2.5%)*
Emergency Drought >1in 200 years
Orders — partial supply, (< 0.5%)*

rota cuts or
standpipes1'17

>1in 10 years
(< 10%)*

>1in 40 years
(<2.5%)*

>1in 100 years
(< 1%)*

>1in 100 years
(< 1%)*

>1in 200 years
(<0.5%)*

>1in 10 years
(<10%)*

>1in 100 years
(< 1%)*

>1in 100 years
(< 1%)*

>1in 100 years
(< 1%)*

>1in 200 years
(< 0.5%)*

*Annual percentage risk of occurrence

Climate change

The impacts of climate change have been included in both the supply and demand
forecasts that have been used in this Plan. Full details are given in Sections 2 and

3, respectively.

Customer research

Before developing this Plan we undertook a broad range of customer research to
understand customer preferences and attitudes to water resource planning.
Qualitative and quantitative research was undertaken. For brevity, the findings from
the research are summarised below but are given in detail in Section A.1.6. The
customer engagement spanned both the SWW and BW supply areas.

1.14

Formerly termed hosepipe bans. Return period calculated based on historic droughts.

13 The use of drought orders or permits of this nature are not envisaged in the lifetime of this plan as can be seen in our
analysis of historic droughts.
16 Formerly termed bans on non-essential use. All resource zones do not currently enter the Zone C of our drought triggers
based on our worst historical drought of 1975/76. This has a return period of at least 1 in 100 years across all zones.
A7 Previously service level listed as unacceptable. Following further guidelines from the Environment Agency we have
included an estimated return period for this service level based on our drought analysis. Drought return periods of this
magnitude are inherently uncertain, but the events that would cause these interventions are rare.
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1.10.1 Qutcomes
e A safe and reliable supply of drinking water was the number 1 priority of
customers

e Water resource resilience in extreme conditions was ranked 6™ out of 18
companywide priorities

e Reducing leakage was ranked 7" out of 18
e Avoiding water restrictions was ranked 10" out of 18
e Smart metering was ranked 16™ out of 18

e Education on water saving was ranked 17" out of 18

1.10.2 Interventions

¢ Household and non-household preferences in water resource planning were
leakage reduction, metering and water efficiency before transfers and land
management. New water resources were the lowest preference

¢ Household customers recognised that metering is fair but less than half
thought it should be compulsory

¢ Moving from dumb to smart meters was supported by % of household and
non-household customers (but has low priority amongst all customer
priorities)

e Over 80% of customers supported more water efficiency
e Over 70% of customers supported re-use schemes, provided they were safe
e Approximately 50% of customers supported land management interventions

e Only 15% of customers supported new ground or surface water sources

1.10.3 Willingness to pay

e Customer willingness to pay for leakage reduction was nearly twice that of
the next best option and over four times that of new sources

e Customers valued a 1% change in non-essential use bans and Drought
Permits at £88/property’'®

We have used these data to develop a plan based on customer willingness to pay
and also to assess the value customers place on service charges compared to the
cost of delivery. Customer willingness to pay is presented in Table 1.2.

118§ e. a move from 1 in 20 (5%) to 1 in 25 (4%) was valued at £88/property
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Table 1.2: Customer willingness to pay''®
Leakage (reduce from 20% to 16%) 540,000
(Dumb) meters 330,000
Smart meters 300,000
Helping customers save water 300,000
Catchment management 180,000
Transfers 180,000
Re-use 160,000
Groundwater schemes 150,000
River schemes 100,000

1.10.4 Engage One Video

In addition to traditional customer research we also developed an interactive
personal video that allowed all our customers to set out how they would like us to
balance our Plan. This was completed by over 2,500 customers and is the first of its
type in the UK water sector.

This was well received by customers and the greater reach and data richness of
this approach to normal surveys gave further insight into how customers would like
us to develop our plans.

Key results are presented in Figure 1.13. The results show:
¢ Plans that include reducing demand are preferred over accessing more

water

e The preference was that plans are started now or within 5 — 10 years over
waiting for service deterioration to occur

e There were some intergenerational differences in timing, with few young
people/future bill payers seeking to wait to invest

19 ¢S (2017), 170914 ICS Eftec Presentation v1 WR Results
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Figure 1.13: Engage One Video results
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Stakeholder engagement

All key stakeholders were contacted prior to the development of our Plan for
comments on our previous WRMP and for feedback on this future Plan. This
included stakeholders across both the South West Water Resource Zones as well
as Bournemouth Water. It also set out the timings for the publication of our Plan.

One response was received from Devon County Council and we have built their
comments into our Plan. One response was received from the Environment
Agency.

Engagement with all new non-household retailers was also undertaken as part of
the development of the Plan. This included retailer views on the forecast demand of
their customers. This was built into our Plan.

We also helped initiate a new Water Resources in the West Country Water
Resources Group. The group has been set up to support a co-ordinated approach
to water resources planning in the south west of England and neighbouring water
company areas and understand opportunities for water trading. The Terms of
Reference are given in Section A.1.7.

With the South West region as a whole in surplus, the formation of this group will
help identify opportunities to act as a donor to other regions. Specific details of a
possible transfer from Bournemouth Water to Southern Water are given in this Plan.

Continuous and positive dialogue with the Environment Agency local and national
teams was undertaken in producing this Plan.

Unlike other regions in the country, the strong supply demand position in the South
West means the Plan historically has not had any controversial schemes or any
significant supply risk to resolve. However, we used our daily stakeholder contact to
understand broader issues in our region outside of water resource planning to
determine how the WRMP could help ameliorate those; for example, to improve
river habitats for fishing.

CCG, Board and Executive engagement

Progress on the WRMP and its approach to developing the Plan was regularly
presented at the company Customer Challenge Group (CCG) with comments and
feedback brought into the process. A challenge log is kept for all comments that
were made.

The WRMP itself was led by a senior manager and sponsored by an Executive
Management Team Director. Monthly Board updates on progress were given during
the development of this Plan and critical components of the Plan were presented
and challenged at the Executive Management Team and Board. The Plan reported
into the PR19 Steering Group governance.
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This Plan was produced within the same overall Directorate as the PR19 Business
Plan to ensure alignment in future delivery. The technical team developing the Plan
was the same as that which produces the Drought Plan and manages day-to-day
resource management.

This integrated approach means the draft WRMP is a central part of our overall
plans for service delivery for our water service. It has considered the linkages with
drinking water quality as well as areas such as improving affordability or protecting
vulnerable customers. In doing so, the final strategy set out in Section 8 supports
wider Company outcomes to give better value overall.

1.13 Assurance
Three stages of assurance were undertaken for this Plan:

e Self assurance — against the EA checklist (see Appendix 9)

e Senior Manager review — review of each key element of the Plan, the
assumptions and any issues

e Third party assurance — CH2M were commissioned to review the supply and
demand forecasts and the decision making process. This used the EA
checklist as a basis and gave an independent view of the quality of the Plan.

The findings of the assurance are given in Appendix 9 and were used to help
develop the Plan in areas such as future developments in our analysis - see
Section 8.

Our Plan is not risk free, but is considered to provide the best balance overall. This
balance was discussed and challenged at our PR19 Steering Group, our Executive
Management Team and at Board level.
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Developing our water supply forecast

e Water resources modeling was used to determine resources deployable
outputs

e The modeling used is consistent with our Drought Plan and our operational
planning

e Our deployable output is based on our planned levels of service

e Our forecasts assessed the impacts of plausible, extended droughts, climate
change and potential licence changes linked to environmental sustainability

e SWW outage allowance has been calculated using the 1995 UKWIR
methodology?’, which is recommended by the Environment Agency in their
WRMP19 methods paper®?.

e Bournemouth WRZ outage assessment is lower than past estimates due to
fewer events occurring in recent years at key WTWs

¢ We have considered a future possible Abstraction Incentive Mechanism
scheme

General information

In developing our water supply forecast we show our supply of water in the base
year (2016/17) and what it is likely to be throughout the planning period (ie 2016/17
to 2044/45).

As prescribed by the Environment Agency guideline?*, we developed our supply
forecast by taking into account how our water resources systems respond to
droughts, the current constraints and any potential future changes including
changes to abstraction licences, climate change and infrastructure changes, for
example.

There are small potable water transfers both between our WRZs and between us
and our neighbouring water companies. However, there are no raw water transfers
and therefore there is no impact on any receiving area in terms of water quality.

We have developed our supply forecast for the dry year annual average (DYAA) for
the Colliford, Roadford and Wimbleball WRZs (ie the South West Water supply
area) and both for DYAA and the dry year critical period (DYCP) in our
Bournemouth WRZ (for more details see Section 1.5). We use a water network
model (developed in the MISER software) to calculate our Deployable Output (DO)
for the SWW supply area and a separate spreadsheet model to calculate our DO
for the Bournemouth Water supply area.

21 UKWIR (1995), Outage allowances for water resource planning: operating methodology
22 Environment Agency (2016), WRMP19 methods: outage allowance
23 Environment Agency and Natural Resources Wales (2017), Water Resources Planning Guideline: Interim Update. April

2017
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We have not included the contributions from any supply drought measures in the
baseline DO of our Plan.

This Plan does not cover our actions during a civil emergency. This is covered
separately in our emergency plan.

We have discussed our approach to developing our water supply forecast with the
Environment Agency.

Links to our Drought Plan

Our WRMP is not produced in isolation, but is influenced by and linked to other
plans and policy requirements. Our WRMP is closely linked with our Drought Plan,
which sets out how we will operate our systems during a drought, and we discuss
this in Section 1.6.4.

As specified in the Environment Agency guideline®*, below we provide details on
how our WRMP and Drought Plan have been developed to meet our planned levels
of service and the effect they will have on our available supply.

Levels of service

We have assessed our Deployable Output (DO) assuming our planned level of
service as set out in Section 1.6 of this Plan.

Plausible droughts

To better understand the resilience of our water supply system, we have analysed
how our water resources might be affected by droughts outside of the historic
record; we term these ‘plausible droughts’. The methodology adopted is consistent
with that used during the development of our Drought Plan. We derived a series of
plausible droughts, which have been incorporated into our MISER modelling to test
the flexibility and resilience of our systems. Details of the plausible droughts, why
they were chosen and their likelihood of occurrence are discussed in detail as part
of our wider scenario testing, the results of which are presented in Section 7 of this
WRMP.

We commissioned the Met Office to assign return periods to the plausible droughts
for each WRZ. The results indicate a possible range from 350 to over 5,000 years
depending on plausible drought and location. A summary of the return periods
assigned to each plausible drought is presented in Appendix 7.

We investigated the impact of plausible droughts on water available for use
(WAFU)?® as this directly reflects any impacts on DO. The outcomes of the scenario
testing are presented and discussed in Section 7.

24 Ibid. 2.3

25 See Section 2.7 for definition of WAFU
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Deployable output (DO)
Introduction

As specified in the Environment Agency guideline®®, DO is the output of a
commissioned source or group of sources for the chosen design drought as
constrained by hydrological yield, licensed quantities, key pumping equipment,
well/aquifer properties, raw water main capacities, key treatment capacities and
constraints and water quality. We included these key constraints in our calculation
of DO.

We have determined our DO in line with the UKWIR (2014)?>” handbook and the
UKWIR (2016) risk based planning guidance®®. More detail is included in Sections
1.2 and 1.3.

Water resources modelling

We have assessed DO using our detailed knowledge of our water resources
systems and have a suite of water resources modelling tools, including a modelling
software tool called MISER?®.

MISER is a water network management advisory tool for operational and strategic
resource planning. It is widely used in the water industry to assist with operational
and investment planning decisions. Our MISER model is based on a water balance
of the whole of our SWW supply area. Itis a complex model representing both our
raw water systems and our treated water system and distribution network, to
demand zone level.

It therefore includes all of our water supply sites (ie includes all of our reservoirs,
river abstraction points and groundwater sources), links between these sources,
links between sources and WTWs, pumped storage schemes and fisheries
enhancement schemes, for example. All of our WTWs are included, as well as the
treated water distribution and links between water demand zones. Our MISER
model includes over 1200 elements and allows us to represent our conjunctive use
system fully.

We use specific demand patterns within the distribution network in our model to
ensure that we simulate a representative demand for water in each of our WRZs
across the year. These demand patterns account for increased water use due to
tourism and warm dry weather during summer months, for example. The model
takes into account how demand would change under any restrictions (such as
temporary use bans). In doing so it calculates the total volume of water we can
supply and meet our standard service levels.

%% Ibid. 2.3

27 UKWIR (2014), Handbook of source yield methodologies.

28 UKWIR (2015/16), WRMP 2019 Methods — Risk Based Planning. Report Ref. No. 16/WR/02/11
29 \MISER is a product of Tynemarch, part of the Servelec Technologies Group
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In our Bournemouth WRZ, our water supply is predominantly derived from two river
systems and there are no impounding reservoirs. We therefore use a less complex
modelling approach. We use our spreadsheet model to assess our supply demand
balance. This included a full review of any treatment constraints.

These models are key tools in analysing and planning water resources availability
and are used for both short-term operational and long-term strategic decision
making.

Determining flow series for DO calculation in each WRZ

For our SWW supply area, we have calculated our dry year annual average (DYAA)
DOs using historic recorded flow series for the period of 1957 to 2015 for
Wimbleball and Roadford WRZs and 1962 to 2015 for the Colliford WRZ. These
are the earliest periods when reliable flow records are available. These flow
records include a variety of droughts eg 1959, 1975/76, 1978, 1984, 1989 and

As part of the preparation for our previous WRMP (2014)%'°, we worked with the

Environment Agency on available rainfall records prior to these periods as well as
extended flow sequences previously derived by the Agency, to investigate if the dry
conditions experienced within the period of the reliable flow record are
representative. The work indicated that the South West Water supply area does
not seem to have experienced any droughts more significantly severe than those
represented in the above flow record periods. The work has also concluded that
using the current historic period of flow records is reasonably representative of any
longer theoretical flow sequences that are available. We have therefore continued
to use the flow sequences for the periods as listed above.

For our Bournemouth WRZ, we have calculated both our DYAA DO and the dry
year critical period (DYCP) DO using reliable historic recorded river flows for the
period of 1973 to 2015, which includes the historic drought 1975/76.

Within the previous WRMP (2014)*"", a river flow analysis using hind cast flow
series back to 1883 was undertaken in order to determine the severity of historic
droughts, including for example the 1934 drought. This analysis confirmed that the
1975/76 drought was the most severe historic drought experienced in Bournemouth
WRZ and justified our use of the flow period as mentioned above.

We have assessed DO for each of our WRZ and presented the results in our
WRMP tables. The DOs shown in the WRMP tables do not take account of the
various recognised losses within the systems, such as WTW losses. We have

223

1995.
2.2.4 DO assessment
2.10

South West Water (2014), Water Resources Management Plan. https://www.southwestwater.co.uk/environment/a-precious-

resource/water-resources-management-plan/

21 Sembcorp Bournemouth Water (2014), Water Resources Management Plan. Final Water Resources Management Plan-
2014. Technical report.(page 36) http://www.bournemouthwater.co.uk/company-information/economic-regulation/water-resources-

plan.aspx
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shown these separately in the tables and taken account of them within our
calculation of WAFU.

The sections below provide more detail on the key elements of DO calculation for
each of our four WRZs.

Section 1 and Appendix 1 provide details of our WRZs, including information about
water transfers between them.

DO for Bournemouth WRZ

Water transfer

The Bournemouth WRZ has a strategic link with Wessex Water. However, this
scheme is used to provide mutual resilience and there is zero Ml/d impact in terms
of WAFU for either the Bournemouth WRZ or Wessex Water. This transfer option is
therefore not included in our WRMP tables.

In addition, a direct link exists to export water from the Bournemouth WRZ to
Wessex Water, which supplies up to 1.27 Mi/d.

No other major infrastructure exists connecting our Bournemouth WRZ to any of the
other water companies to which it borders. Discussions with Southern water on a
possible bulk supply exporting water from the Bournemouth WRZ have taken place
to establish the potential for any such scheme. This is discussed more fully in
Section 6.4.2.

Critical year(s)

We used our water resources model to simulate the system through the complete
record of flow sequences.

We chose 1975/76 as the design drought because it is the most severe historic
drought on record in this WRZ (as described in Section 2.2.3).

Constraint on DO
Bournemouth WRZ DO for the dry year critical period is determined by
infrastructure constraints (including treatment) (see Section 1.5). The planning

scenario is the dry year annual average and dry year critical period.

DO for Colliford WRZ

Colliford Reservoir emergency storage

There are no significant changes to the value for the total emergency storage in the
Colliford WRZ from our previous WRMP (2014)*". Our current emergency storage

212 ybid. 2.11
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in Colliford Reservoir is 2,854 Ml (calculated in line with the UKWIR (2012) Project
WR27%" and the UKWIR (2017) Handbook?>'*).

Water transfer

Our water resources model incorporates the very small export from Colliford WRZ
to Roadford WRZ in the Bude area and the import from Roadford WRZ to Colliford
WRZ in the Saltash area.

Colliford fisheries bank

We have made an allowance in these calculations for releases from the Colliford
Fisheries Bank in accordance with the provisions of the Colliford and Siblyback
Reservoirs Operating Agreement.

Critical year(s)

We used our water resources model to simulate the system through the complete
record of flow sequences. We found that similar severe drawdowns occurred in

Colliford Reservoir in several years, including 1976 and 1984.

We chose the 1975/76 drought as the design drought event, because Colliford does
not refill in 1976 and for a number of years after.

Constraint to DO
Colliford WRZ DO is determined by infrastructure (including treatment) and
abstraction licence constraints. The planning scenario is the dry year annual

average.

DO for Roadford WRZ

Roadford Reservoir emergency storage

There are no significant changes to the value for the total emergency storage in the
Roadford WRZ from our previous WRMP (2014)%'°. Our current emergency storage
in Roadford Reservoir is 5,370 Ml (calculated in line with the UKWIR (2012) Project
WR27%'® and the UKWIR (2017) Handbook*"".

Water transfer

Our water resources model incorporates the imports and exports for the Roadford
WRZ, which include:

213

UKWIR (2012), Project WR27, Water Resources Planning Tools 2012

21: UKWIR (2017), Project WR27a, Handbook of source yield methodologies
" Ibid. 2.11

217

Ibid. 2.15
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e Saltash transfer from Roadford WRZ to Colliford WRZ

e Imports / exports from Wimbleball WRZ to Roadford WRZ

e Tiverton to North Devon transfer from Wimbleball WRZ to Roadford WRZ
Roadford fisheries bank
We have made an allowance in these calculations for releases from the Roadford
Fisheries Bank in accordance with the provisions of the Roadford and Burrator
Reservoirs Operating Agreement.

Critical year(s)

We used our water resources model to simulate the system through the complete
record of flow sequences.

We found that the most severe drawdown occurred in Roadford Reservoir during
the 1975/76 drought event and chose this as our design drought.

Constraint on DO

Roadford WRZ DO is determined by water available and infrastructure constraints
(including treatment). The planning scenario used is dry year annual average.

2.2.8 DO for Wimbleball WRZ

2.2.8.1 Wimbleball Reservoir emergency storage
There are no significant changes to the value for the total emergency storage in the
Wimbleball WRZ from our previous WRMP (2014)*'®. Our current emergency
storage in Wimbleball Reservoir is 2,320 Ml (calculated in line with the UKWIR
(2012) Project WR27%"® and the UKWIR (2017) Handbook??°).

2.2.8.2 Conjunctive use of groundwater sources in the Wimbleball WRZ
Our MISER water resources model uses monthly output profiles derived from DO
figures for the groundwater sources which were updated in 2017. This approach
has been supported by the Environment Agency for all of our Water Resources
Management Plans post 1999.

2.2.8.3 Water transfer
Our water resources model incorporates the imports and exports from the
Wimbleball WRZ, which include:

18 1bid. 2.11

19 1pid. 2.14

220 1bid. 2.15
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o Wessex Water abstractions from Wimbleball Reservoir for direct piped
transfer

e Treated water transfers between the Roadford WRZ and the Wimbleball
WRZ

e Treated water transfers into the Roadford WRZ in the Tiverton area

e Small exports of treated water to Wessex Water.
Wimbleball fisheries and conservation water bank

We have made an allowance of 900 MI per annum for the Wimbleball fisheries and
conservation water bank (in accordance with Clause 22 on licence number
14/45/02/2388) in all calculations.

Critical year(s)

We used our water resources model to simulate the system through the complete
record of flow sequences. We found that similar severe drawdowns occurred in
Wimbleball Reservoir in the 1975/76 and 1990 droughts.

We have selected the 1975/76 drought event as the design drought, which is the
same as the design drought in the Roadford WRZ. This is appropriate because of
the linkage between Roadford WRZ and Wimbleball WRZ. Using identical design
droughts in both Roadford WRZ and Wimbleball WRZ also simplifies representation
of the imports and exports between the WRZs.

Constraint on DO

Wimbleball WRZ DO is determined by infrastructure constraints (including
treatment). The planning scenario is dry year annual average.

DOs for our WRZs (baseline profile without reductions)

Our baseline DOs for all our WRZs are presented in the WRMP tables (specifically
Table 2. BL Supply, row reference 7BL). Table 2.1 below provides a summary of
these baseline DOs for 2016/17 per WRZ.

Table 2.1: Baseline DOs (baseline profile without reductions) for the
2016/17 base year in each WRZ

Baseline DO (2016/17) in each WRZ (Mi/d)

Submission Colliford Roadford Wimbleball Bournemouth
DYAA DYAA DYAA DYAA DYCP
WRMP14 158.76 259.19 103.61 230.30 268.43
dWRMP19 163.68 252.54 104.25 226.13 249.32
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The changes in baseline DO in the SWW supply area WRZs result mainly from
changes in the weekly demand profiles and forecast Water Into Supply (WIS) zone
demands relative to each other.

In Colliford WRZ, changes in the weekly demand profiles and forecast WIS zone
demand relative to each other have reduced the peak to average demand ratio in
south and west Cornwall. As part of the system modeling to determine WAFU/DO,
we reviewed all assumptions and constraints (e.g. reservoir control curves) to see if
we can better optimize our operations. This showed that we could increase our
capacity in this WRZ.

In Roadford WRZ, these demand changes, together with sustainability reductions
that came into effect during the previous planning period, have resulted in a
reduction in baseline DO.

In Wimbleball WRZ, these demand changes have led to a slight increase in
baseline DO.

In the BW supply area both the DYAA and DYCP baseline DOs have decreased
between WRMP14 and dWRMP19. For this Plan, we did a full review of WTW
capacities and WTW losses and operational use. This showed that during the peak
demand period infrastructure constraints limit our DO. As shown in Section 7, DO
could be increased if these infrastructure constraints can be removed.

Future changes to deployable output

Abstraction licence changes and renewals

In the Colliford WRZ, the time-limited abstraction licences for our Park Lake and
Stannon Lake sources are due for renewal in 2028. Both sources are subject to a
programme of investigation into their environmental impact, which will inform the
renewal process. As of 2017 significant environmental monitoring and analysis
have already taken place. As required by WRMP planning guidelines, it has been
assumed in this Plan that both licences with be renewed.

In the Wimbleball WRZ two key groundwater time-limited licences covering six
boreholes in the Otter Valley were renewed in 2017. The licences, along with a
third licence in the same area, are due to be renewed again in 2025 following
discussions to identify options for minimising their environmental impact. We have
assumed the licences will be renewed.

In the Bournemouth WRZ, the abstraction licence at Longham includes a time
limited licence condition, which takes effect in 2028 and will reduce the permitted
abstraction. We have accounted for this in our calculation of future WAFU.
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2.3.2 Sustainable abstraction

Through the Water Industry National Environment Programme (WINEP), the
Environment Agency have provided water companies with information on actions
that companies need to complete to contribute towards meeting environmental
obligations. The latest release of WINEP (WINEP2) includes information on
measures which could impact on deployable output (DO).

WINEP2 has identified a number of studies or improvements at some of our surface
water abstraction intakes to assist fish passage and fish screening. We will take
account of these in preparing our 2019 Business Plan. For the purposes of our
WRMP19, we assume that there are appropriate engineering solutions for these
improvements and therefore these schemes are assumed to have no impact on
DO.

The Environment Agency have not identified any abstraction sites in WINEP2 with a
risk of deterioration, and therefore we have assumed there is no impact of this on
our estimates of DO.

For our area, WINEP2 has not identified any required changes to our abstraction
licences in the period 2020-2025, and therefore, in line with Environment Agency
guidelines**', we have not included any sustainability reductions of this nature in
our baseline DO.

However, WINEP2 has identified a number of sites which require further
investigation in the period 2020-25 and these could result in potential future impacts
on DO. We have explored the potential impacts and described them in more detail
in Section 7 and Appendix 7. Although there are uncertainties with regards to
sustainability changes, we have not included them in our headroom calculations as
advised by Environment Agency guidelines. These schemes are listed in Table 2.2.

Other further actions to address potential Water Framework Directive (WFD) issues
(including Heavily Modified Water Bodies (HMWB)), such as habitat restoration,
have been identified and we are discussing details with the Environment Agency.
Where appropriate, we will take account of these schemes in the preparation of our
PR19 Business Plan. These are shown in Table 2.3. Note that these schemes are
shown here for completeness and they have no impact on DO.

220 1bid. 2.3
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Table 2.2: Water resources schemes identified in WINEP2
Estimated
Scheme Description Leail;ﬁtlianig
(Ml/d)
Colliford College and Argal — investigation and option appraisal 0.00
rCSMG investigation and 0.00
options appraisal - Camel catchment
Stithians — investigation and option appraisal 0.00
Roadford Burrator — investigation and option appraisal 0.00
Burrator - adaptive management trials 0.00
I_:ernworthy -_fishbank proposal and appropriate 0.00
implementation
KTT - adaptive management trials 0.00
Venford — investigation and option appraisal 0.00
Wistlandpound — investigation and option appraisal 0.00
Willsworthy Brook investigation and options appraisal 0.00
Wimbleball Otter catchment options appraisal 0.00
Bournemouth ~ None required -
Table 2.3: Schemes in 2020-25 to address potential WFD issues, which

will be taken account of in the preparation of our PR19
Business Plan

Estimated reduction

Scheme Description in baseline DO
(Ml1/d)
Colliford Habitat restoration works in St Neot 0.00
Continuation of Colliford Hatchery 0.00
Engineeri_ng §tudies regarding use of pumps 0.00
storage pipeline for water supply releases
Roadford Habitat improvements Avon 0.00
Habitat Improvements Fernworthy 0.00
Wimbleball Habitat Improvements Wimbleball 0.00
Bournemouth None required 0.00

We believe that the above actions support the WFD and River Basin Management
Plans (RBMP) for our supply areas in relation to water resources.
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We have not proposed any voluntary reductions in DO for environmental benefit
within this plan. We have however recently voluntarily revoked a number of unused
licences to the Environment Agency.

All actions identified in PR14 National Environment Programme (NEP) in relation to
water resources are on target for completion by the end of the current Business
Plan period.

2.3.3  Abstraction reform

In line with WRMP guidelines*%, we are not planning for any changes to deployable
output as a result of abstraction reform. We await further information on how
abstraction reform is to be implemented before we are able to identify if there could
be any risk of a reduction to our deployable output.

2.3.4  Abstraction Incentive Mechanism (AIM)

There are currently no AIM schemes within the SWW or Bournemouth Water supply
areas.

However, we recognise the national stress on water resources and a desire to see
a growth in the number of schemes including in the south west. We are examining
all our abstractions to identify if there is potential for AIM schemes to be introduced
and we are currently in discussions with the Environment Agency.

Section A.2.5 describes our approach following Ofwat guidelines on the
identification, operation and reporting of AIM schemes. This describes, by way of an
example, how a scheme could be established in the Otter Valley where we currently
abstract groundwater to supply East Devon without having any impact on WAFU
within the Wimbleball WRZ.

The Lower River Otter catchment is assessed as having Poor Ecological Status in
the EA River Basin Management Plan for the South West covering the Otter
catchment (under the Water Framework Directive umbrella), to which the level of
abstractions may contribute. We are assessing options for the development of
alternative sources, either within the Otter catchment or in other local catchments.
These could be used within an AIM scheme to offset possible reductions in those
Otter Valley abstractions which have a greater impact on the environment.

Whilst there is no formal requirement for an AIM site in our operational area, we
consider that if an appropriate scheme could be found we should trial its operation.

222 hid. 2.3
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Impacts of climate change on water supply

We have considered the impact of climate change on our water supply forecast.
This assessment has been undertaken in accordance with the Environment Agency
guideline®?*,

We have assessed the likely implications of climate change on the Deployable
Output (DO) of our resources by the 2080s. In doing so, we have followed the
Environment Agency®?* guideline on estimating impacts of climate change on water

supply.
Climate change vulnerability

To ensure that the depth of our climate change analysis is proportionate to the risks
each of our Water Resource Zones (WRZs) is facing, a climate change vulnerability
assessment was first undertaken. As advised in the Environment Agency (2017)%%°
briefing, this assessment has been based on the most up-to-date information
available from our previous WRMPs and Drought Plans. It has involved the
creation of two decision-making tools:

¢ A magnitude versus sensitivity plot of future change in supply; and,

e A tabular summary of the information used to determine the final climate
change vulnerability of each WRZ.

Using these decision-making tools, all four of our WRZs were assessed as LOW
vulnerability to the impacts of climate change.

Further details on the vulnerability assessment are provided in Section A.2.1. This
information was shared with the Environment Agency during the pre consultation
phase of this Plan.

Assessment of the impacts of climate change on river flows

Since all four of our WRZs are assessed as having low vulnerability to climate
change, we have chosen the Tier 1 approach to calculating river flows in the 2080s,
as recommended in the Environment Agency®?® guideline. This approach involves
the use of monthly change factors from the Future Flows and Groundwater Levels
(FFGWL) project to perturb historical flow sequences.

The FFGWL project**’ provides a consistent assessment of the impact of climate
change on river flows and groundwater levels across England, Wales and Scotland.
The assessment is based on the latest projections from the UK Climate Impact
Programme (UKCIP), including the UKCPQ9 probabilistic climate projections. Using

223

Ibid. 2.3

224 Environment Agency (2017), Estimating the impacts of climate change on water supply

225
2.26

Ibid. 2.24
Ibid. 2.24

227 The FFGWL project was co-funded by the Environment Agency, Defra, UK Water Industry Research, the Centre for
Ecology & Hydrology, the British Geological Survey and Wallingford HydroSolutions; it ran from March 2010 to Spring 2012

Page 2.13



2.3.5.3

South West Water Draft Water Resources Management Plan
Bournemouth Water| March 2018

output from the Met Office Regional Climate Model (HadRM3-PPE), the FFGWL
project has developed an 11-member ensemble projection of daily river flow time
series (1951-2098) for 282 river flow gauging stations. The 11 plausible
realisations (all equally likely) of nearly 150 years of river flow regime provide a
means for water companies to evaluate the impact of climate change on water
availability.

The Environment Agency has processed the daily river flow time series to provide
station-specific monthly flow factors for the 2080s. As recommended in the
Environment Agency guideline??®, we have used these monthly change factors to
perturb our baseline flow records and create flow sequences characteristic of
possible conditions in the 2080s. As specified in the guideline*%°, we have
selected the change factors for the river flow gauging stations nearest our target
sites but still within the same catchment and with similar baseflow index (BFI) where
possible.

Examples of the monthly change factors we have used are presented in Section
A.2.1.

Assessment of the impacts of climate change on groundwater resources

The majority of our groundwater abstraction occurs from the Otter Sandstone
aquifer in East Devon (Wimbleball WRZ) and the Chalk aquifer of Hampshire and
Dorset (Bournemouth WRZ). The maijority of our sources are constrained by
abstraction licence due to the high storage capacity of the Otter Sandstone and the
close proximity of the Chalk sources to the Stour and the Avon. The impact of
climate change on Deployable Output from these sources is considered
insignificant. This was confirmed in their latest modelling which is described in
Section A.2.1.

Amec Foster Wheeler (previously ENTEC) assessed the impact of climate change
on our groundwater sources in 2014 for our last WRMP using both groundwater
modelling and a flow factors approach recommended in the previous WRMP
guidelines. For our new plan, we commissioned them to update their estimates
taking into account hydrological data from the last five years and in the light of the

current Environment Agency’s (2017) Water Resources Planning Guideline®®.

Otter sandstone
Using groundwater modelling and recent groundwater level data from EA

monitoring boreholes in the Otter Valley, these results have shown that the majority
of our Otter Sandstone sources are not significantly impacted by climate change.

2.28
2.29

Ibid. 2.3
Ibid. 2.24
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Dorset/Hampshire Chalk

In our Bournemouth WRZ groundwater abstractions, groundwater level change
factors for the West Woodyates Manor observation borehole have shown they
remain licence constrained.

Upper Greensand springs

We tasked AMEC Foster Wheeler Ltd with assessing climate change upon our
Upper Greensand springs in the east of our Wimbleball WRZ.

Recharge estimates used in The Otter Valley Groundwater modelling, which
includes the response of Upper Greensand strata in the Blackdown Hills, were also
used to inform the analysis of our Upper Greensand groundwater sources, which
include the East Devon Springs. Spring flows are estimated to impact on
Deployable Output between 0.8 and 1.6 Ml/d.

Saline intrusion risk

We specifically tasked AMEC with assessing climate change impacts upon a key
abstraction site close to the East Devon coast which is at risk of saline intrusion
through potential sea level rise and reduced recharge to the aquifer.

A key source on the Otterton peninsula vulnerable to climate change impacts was
assessed from groundwater modelling data reported by the EA in 2014 specifically
as part of a detailed examination of the implications of climate change in the Otter
Valley?*'. The model used the 11 UKCP09-based Future Flow climate sequences
1950 to 2098 and the associated median estimate of rising sea level in line with the
current WRMP guidelines. The potential impact of sea level rise and lower
groundwater levels indicates a reduction in Deployable Output ranging from 2.5 to
3.1 MI/d. Whilst the predictions of recharge show high variability from scenario to
scenario, the underlying impact of rising sea levels results in only reductions in
Deployable Output.

A detailed description of the assessment of climate change impacts on our
groundwater sources can be found in Section A.2.1.

Assessment of the impacts of climate change on WRZ DO

Following the Environment Agency guideline**?, we used the perturbed historical
time series and the groundwater resources assessment to assess the impact of
climate change on our water supply forecast for the 2080s. In particular, we have
routed the flow sequences through our water resource simulation model to calculate
the Water Available for Use (WAFU) in each of our WRZs for each of the 11
plausible climate change realisations. We used the same period of record for this
assessment as we used to determine the baseline WAFU for each WRZ.

2.31
2.32

Environment Agency (2014), Combined report — Groundwater abs reform-FINAL
Ibid. 2.24
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Although the Environment Agency briefing®** suggests calculating deployable
output, as in our previous Plan®**, we have used WAFU since it allows us to take
account of climate change impacts on the imports and exports between our WRZs.

Using the model results we assessed the risk and vulnerability of our sources to
climate change. The results showed us that all our WRZs remain in the LOW
vulnerability to climate change category.

As identified in the guideline?®, we need to choose the preferred modelled climate
change projection in each WRZ to represent the best estimate of the impacts of
climate change on our baseline WAFU. However, the climate change guideline®*
does not include any recommendations as to how a suitable “central estimate” of
DO should be derived.

We believe that the mean of the WAFU estimates resulting from the climate change
projections is the most appropriate estimate of the impact of climate change on our
sources in 2080s. The results are summarised in Table 2.4.

The range of impacts of climate change on WAFU resulting from the other climate
change projections are presented in Section A.2.1.

As specified in the guideline**’, we used the other model outputs to develop the

climate change uncertainty distribution, which was used in our target headroom
uncertainty assessment (Section 4).

Table 2.4: Impact of climate change on DO/WAFU by the 2080s

Reduction of WAFU as a result of

e climate change by the 2080s (%)
Colliford 1.9
Roadford 8.9
Wimbleball 24
Bournemouth 0.0

2.3.5.5 Scaling

In order to estimate the impact of climate change for every year in the planning
period, we have scaled the WAFU estimates for each year by applying the
WRMP14 scaling method from the base year until 2029/30 and then applying the
2017 EA method from 2030/31 until the end of the planning period. This is one of
the suggested scaling options in the guideline®®.
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There is no climate change impact for Bournemouth WRZ. The climate change
impact for Colliford and Wimbleball WRZ is very small. For Roadford WRZ, using
the 2017 EA method from the start of the planning period gives a WAFU estimate
for 2016/17 of 243.1 MI/d. Using the WRMP19 scaling method gives a WAFU
estimate for 2016/17 of 248.5 Ml/d. Roadford WRZ is in surplus over the whole
planning period regardless of scaling method used, however we feel that it is more
appropriate to use the WRMP19 method, because it provides a more gradual move
to the climate change projection than using the EA 2017 method from the start of
the WRMP19.

Uncertainty in climate change

In the consideration of climate change, there is inevitably a degree of uncertainty.
This is accounted for within the target headroom calculations.

Details on how climate change uncertainty has been included in the headroom are
given in Section 4.

Impact on supply demand balance

We have calculated the impact of climate change on demand and this is presented
in Sections 3.3.5 and 3.4.5.

Using the estimates of the impact of climate change on our water supply and
demand, we have calculated the impacts of climate change on our DO / WAFU and
included these in the relevant WRMP tables.

Risk of pollution or contamination

Within our modeling of water supply forecast, we take account of the risk of
pollution and contamination. The flexibility of our conjunctive use systems allows us
to switch sources depending on water quality issues.

We use our detailed understanding of risks at specific sites to inform our modelling
of our water resources systems.

For example, when the River Exe is in spate after heavy rainfall we need to stop
abstracting for the Wimbleball pumped storage due to quality concerns, until the
spate has passed. We model this by setting up the model to cease abstraction at
flows above a specified rate. This rate has been determined through experience of
operating this intake and the relationship between river flow and water quality.

At other river abstraction sites where past experience has shown that quality
concerns prevent us from abstracting the daily licensed quantity throughout the
year, we can set the model up so that it cannot abstract the full daily licensed
volume.
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Setting up the water resources model in this way to make allowance for abstraction
constraints due to water quality concerns ensures that the model does not over-
optimise.

Short-term pollution or contamination incidents would come under emergency /
contingency planning and are unlikely to impact on our WAFU although they will
have short-term (hours or days) impacts operationally.

Development and infrastructure changes

We have accounted for significant development and infrastructure changes in our
water supply forecast modeling, for example our new water treatment works (WTW)
for Plymouth (Mayflower WTW). The new treatment works is being supplied from
the same sources as the current works (Crownhill WTW) and therefore there is no
impact on WAFU from including the new WTW.

In Section 7 we test a possible Bournemouth WRZ to Southern Water transfer. We
show that whilst the water is available hydrologically we have current infrastructure
limitations that would restrict such a transfer in a drought. We have not included
this infrastructure change in our Plan as it requires more detailed review of a
possible transfer.

Abstraction — treatment process losses and operational use

We have calculated our treatment works losses within each WRZ for a dry year and
show these values in our WRMP tables. It should be noted that in wetter years
these values can be higher for operational and water quality reasons.

Losses are identified by both comparison of abstraction and WTW output data to
identify which sites may have losses and then by consultation with operational site
staff to identify losses in specific processes.

Table 2.5 provides a summary of abstraction-treatment process losses (including
operational use) per WRZ.

Table 2.5: Losses and operational use in base year - by WRZ

Losses and operational use (Ml/d)

WRMP14 dWRMP19
Raw water WTWs Raw water WTWs
Colliford 0.00 1.23 0.00 1.23
Roadford 1.80 2.40 1.80 2.40
Wimbleball 0.00 1.00 0.00 1.00
Bournemouth DYAA 0.00 13.40 0.00 18.09
Bournemouth DYCP 0.00 13.40 0.00 20.35
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Invasive non-native species (INNS)

There is growing awareness that the arrival of aquatic and riparian invasive non-
native species (INNS) between catchments poses risk of deterioration of the
environment. The use of raw water transfers by water companies has been
highlighted as a potential pathway for movement of such species.

In light of this, we have carried out a detailed investigation of our existing assets
and identified 58 sites in our SWW supply area (Figure 2.1) and 17 sites in the
Bournemouth Water supply area where an INNS risk may be significant. Detailed
risk assessments have therefore been carried out for these sites.

A summary of this investigation is provided in Section A.2.4. It is important to
highlight that there are no new raw water transfers being proposed in our Plan.

Our Plan is also aligned to our broader INNS work within the Water Industry
National Environment Programme (WINEP). This work area examines our
companywide approach of which our WRMP is an integral component.

Figure 2.1: SWW supply area with sites identified as having significant
INNS risk
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25 Drinking water quality

Our drinking water is of a high quality and meets the standards of the Drinking
Water Directive. We comply with all principal legislation concerning the water
quality of publicly supplied water including Section 68(i) of the Water Industry Act
1991 and Water Supply (Water Quality) Regulations 2000.

To safeguard our resources our Plan supports the objectives for drinking water
protected areas. We have developed our Plan in accordance with our overall
Business Plan to meet our statutory drinking water obligations in full and ensure
alignment across our work areas.

As part of ensuring long-term protection and sustainability of our drinking water
quality, we have identified all our sources and applied a consistent approach®
across all WRZs to protect and improve the quality of our drinking water supplies.
This includes how we intend to prevent any potential deterioration of water quality
and reduce losses where possible.

For example, in our South West Water supply area, our Upstream Thinking initiative
encourages and supports tackling water pollution at the source by working with
farmers and land owners in upstream areas of our water sources. This initiative
also helps deliver the WFD objectives for our watercourses and groundwater
bodies.

In our Bournemouth Water supply area, we have carried out detailed investigations
as part of the National Environmental Programme to identify the factors contributing
to the risk of Cryptospiridium at a groundwater source. This has highlighted land
use activities within Groundwater Protection Zones as the most likely contributors
and we are developing a strategy to mitigate the risk from farming activities and
domestic wastewater systems

More information on our drinking water quality strategy and long-term plan can be
found in Section A.2.3.

2.6 Outage

It is necessary to make allowance for the non-availability of deployable output,
which can occur at any time due to planned or unplanned events at water sources
or water treatment works. Such events are termed outage and are defined as

‘short-term losses of supply and source vulnerability’.>*°

We contracted consultants AECOM Ltd to carry out an outage assessment on our
behalf using current best practice methodologies®**' recommended by the Water

2.39
2.40
2.41

South West Water (2015), Drinking Water Safety Planning (DWSP) Methodology Update 2015
Ibid. 2.3
Ibid. 2.1
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Resources Planning guidelines®**%*®, the Environment Agency WRMP19 methods
paper’** and supporting guidance in the UKWIR WR27 deployable output report
(2012)*>*. The final outage report is provided in Section A.2.2 which includes a

detailed description of the approach used.

Outage values have been calculated for each individual WRZ based on the effect of
outages events experienced at individual sources/WTW in recent years. Outages
have been classified as one of two principal types:

e Planned outages

e Unplanned outages

Planned outages, along with their impact on water availability, were taken from
records of scheduled activities at sources or water treatment works. These include
short term routine maintenance as well as larger scale, usually longer-term asset
improvement projects. Any other events affecting water resource availability were
considered unplanned.

2.6.1 OQutage Categories
The outage categories adopted for the analysis covering all four WRZ are listed in
Table 2.6 below.
Table 2.6: Outage categories
Category Description
Power failure Temporary loss in power resulting in reduced output or
complete works shutdown
. Failure in the treatment process resulting in reduced
Plant failure
output or complete works shutdown
- Source water turbidity resulting in reduced output or
Turbidity
complete works shutdown
. Planned maintenance of assets resulting in reduced
Maintenance
output or complete works shutdown
Low flows in surface water sources resulting in lower
Low flows .
abstraction rates hence reduced outputs
In addition, a specific category was included for the Wimbleball WRZ reflecting a
significant, temporary loss of groundwater resource availability which occurs when
the River Otter is in a spate.
242 1bi. 2.3
243 Environment Agency (2012), Water Resources Planning Guideline.
24 1big, 2.2
245 Ipid. 2.14
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Total outage allowance for each WRZ

Outage values are generated by Monte Carlo analysis which calculates values for
differing levels of confidence as shown in Table 2.7.

Table 2.7: SWW outage allowance

Probability

70% 75% 85% 90%
Colliford (Ml/d) 0.30 0.32 0.34 035 037 039 041 044 047 0.51*
Roadford (Mi/d) 194 198 203 209 214 220 227 234 244 257

Wimbleball (Ml/d) 248 261 275 289 3.05 321 34 362 387 419
Bournemouth (MI/ld) 166 168 170 173 175 178 180 184 1.88 1.93

* As in our calculated outage in the Colliford Zones is very small, as for WRMP14, we have adopted a
de minimus value of 1 Mi/d.

The outage values to be taken forward into South West Water’s supply/demand
balance analysis for the dWRMP 2019 are based on the g5 percentile, i.e. values
with a 5% risk of exceedance.

As in our previous plan, the calculated outage for the Colliford WRZ is less than 1
Ml/d. We have therefore adopted the same approach of using a de minimus value
of 1 Mi/d.

Comparison with previous water resources plans

Table 2.8 below compared the current level of outage assessed with from the
previous WRMP for both SWW and Bournemouth Water.

Table 2.8: South West Water outage allowance at the 95th percentile -
comparison with previous results

Outage allowance at the 95" percentile, DYAA (Ml/d)

Submission South West Water Bournemouth Water
supply area supply area
WRMP14 7.00 5.58
dWRMP19 6.84* 1.93

*For dWRMP19, for the SWW supply area, outage was calculated for the individual WRZs and for the
SWW supply area as a whole. Because the outage calculation (Monte Carlo analysis) produces a
Jjoint probability distribution, the outage calculated for the SWW supply area will not be equal to the
sum of the outage values calculated for the individual WRZs.
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Overall, the level of outage calculated for each of the three original SWW WRZs is
in line with that identified in our last Plan. However, of three specific types of
outage associated with groundwater sources previously taken into account in the
Wimbleball WRZ, two are no longer considered relevant due to company initiatives.
These are:

o Turbidity events associated with our Greatwell boreholes 1, 2 and 3. Major
remedial works have been carried out since 2012 with the consequence that
the severity of such events has been greatly reduced.

o An abnormally high borehole pump failure rate experienced between 2007
and 2012. The close monitoring of pump performance following a change of
supplier indicates pump life is now in line with expectations.

The outage rate calculated for Bournemouth WRZ is lower than reported in the
previous Plan. This is largely a result of a reduction in significant events
experienced at the two principal water treatment works.

Improving our understand of outage events

Given the underlying levels of general unplanned outage and the flexibility of our
system, outage is currently not a material water resources planning risk. However,
as shown in Section 7 our supply demand balance has some medium to long-term
sensitivity to future uncertainties. Outage may become a more material water
resources planning risk in the future.

To address this we are continuing to develop a new in-house tool to record all water
resource and treatment works outage events. The Site Reliability Tracker (Section
A.2.2) which has been under development and partly operational since early 2017,
captures daily events by type, duration and impact on water treatment works output
capacity. It will be expanded and refined to verify our current outage estimates and
inform our water resources planning through to the next planning cycle.

As part of this detailed analysis of outage, we will be generating an annual outage

report to describe our current outage level and interpret how asset reliability is
influencing water availability.

Water available for use (WAFU)

We have calculated our total WAFU in each WRZ taking into account changes to
DO, transfers, operational use and outage as outlined throughout this section.

We have not included benefits drawn from supply drought measures (e.g. drought
permits and orders) in our baseline supply forecast.

We have presented the total WAFU in the relevant tables of this WRMP. Table 2.9
gives an overview of the total WAFU per WRZ for our base year.
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Table 2.9: Total baseline WAFU for the 2016/17 base year in each WRZ

Baseline WAFU (2016/17) in each WRZ (Ml/d)

WRMP14 dWRMP19
Colliford 157.87 163.58
Roadford 248.66 248.48
Wimbleball 89.17 90.52
Bournemouth DYAA 211.08 204.84
Bournemouth DYCP 249.46 225.77

DYAA: Dry Year Annual Average. DYCP: Dry Year Critical Period

In the SWW supply area the changes in WAFU between WRMP14 and dWRMP19
result from the combination of changes to weekly demand profiles, dry year demand
forecasts by WIS zone and climate change impacts, all of which have been
reviewed and revised for dAWRMP19.

In the Roadford and Wimbleball WRZs there has been very little change in WAFU
between WRMP14 and dWRMP19. In Colliford WRZ, changes in the weekly
demand profiles and forecast WIS zone demand relative to each other have
reduced the peak to average demand ratio in south and west Cornwall. As part of
the system modeling to determine WAFU, we reviewed all assumptions and
constraints (e.g. reservoir control curves) to see if we can better optimize our
operations. This showed that we could increase our capacity in this WRZ.

In the BW supply area both the DYAA and DYCP WAFU have decreased between
WRMP14 and dWRMP19. For this Plan, we did a full review of WTW capacities
and WTW losses and operational use. This showed that during the peak demand
period infrastructure constraints limit our WAFU. As shown in Section 7, WAFU
could be increased if these infrastructure constraints can be removed. This review
has significantly improved our understanding of how our system would perform in a
drought. This is important, because this WRZ is constrained by peak demand and
has limited storage.
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Developing our demand forecast
e Property forecasts have been produced to incorporate local development
plans

o Population forecasts are based on Office for National Statistics data, with
growth focussed on planned housing development locations

¢ We have used a micro-component model to forecast household
consumption

¢ Non-household consumption forecasts have been produced using
econometric modelling approach

e Forecast demand is higher than predicted in our 2014 WRMP
Introduction
This section sets out our approach to forecasting:

¢ Housing development, population growth, and average household size
¢ Household consumption

¢ Non-household consumption

e Leakage

e Other components of demand
Background

Planning scenarios modelled

When ensuring that we have the ability to meet the demand for water we consider
dry years, as it is during these that the pressure on our resources is at its greatest.
Therefore the supply demand analysis on which this Plan is based used forecasts
of demand under a dry year scenario. We did not include any restrictions in usage
that may be required during a drought, as it is important to understand the
unconstrained demand®".

We also produced a peak week (critical period) forecast for the Bournemouth WRZ.
As explained in Section 1, our water resources systems in the Colliford, Roadford
and Wimbleball WRZs are not constrained by a critical period. However, the
reliance upon direct river abstractions in the Bournemouth WRZ and the lack of
strategic storage make the peak period an important consideration in this area.
Like the dry year annual average forecasts, the peak week forecast considers
unconstrained demand.

31 The impact of demand restrictions is accounted for in the Deployable Output calculation
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Water balance and demand in the base year

Before producing forecasts of future demand, it is important to have robust
estimates of water consumption in the base year of the Plan (2016/17). A water
balance is completed each year. This includes an assessment of the amount of
water that we output from our treatment works compared with eight different
components of demand listed below:

¢ Measured household consumption

e Unmeasured household consumption

e Measured non-household consumption

¢ Unmeasured non-household consumption
e Leakage

e Distribution system operational use

o Water taken legally unbilled

o Water taken illegally unbilled

The difference between the sum of the estimated components and the output of our
treatment works leaves a residual. This must be accounted for in order to produce
robust estimates for future forecasts.

To account for the residual (termed the ‘water balance gap’) and reconcile our
estimates of demand with works outputs, we used the Maximum Likelihood
Estimation (MLE) methodology. MLE is a statistical technique which redistributes
the WBG to the components of demand, with more of the gap being assigned to the
large, less certain components. It is these reconciled estimates that were used as
the basis of our Plan.

Prior to the merger in 2016, South West Water and Bournemouth Water submitted
separate plans, and we will continue to report against these separate plans until
2019/20. The base year reconciliations for the two areas were therefore
undertaken individually. South West Water’'s water balance gap (WBG) for 2016/17
of 18.90 MI/d has been redistributed as shown in Table 3.1. Bournemouth Water’'s
WBG was 5.82 Ml/d, with the reconciliation detailed in Table 3.2.
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Table 3.1: Reconciliation of South West Water demand components in
the base year

Estimate W?G Ret_:onciled
Demand component adjustment  estimate

(L (MI/d) (MI/d)
Measured household consumption 144.58 2.30 146.87
Unmeasured household consumption 83.78 1.33 85.11
Measured non-household consumption 75.80 3.61 79.41
Unmeasured non-household consumption 2.82 0.22 3.05
Leakage 81.80 2.60 84.40
Distribution system operational use 2.68 0.21 2.89
Water taken legally unbilled 17.52 1.39 18.92
Water taken illegally unbilled 5.46 1.73 7.20
Sum of components 414.46 13.39 427.85
Distribution input 433.35 -5.50 427.85

Note that values in this table may not sum exactly due to rounding.

Table 3.2: Reconciliation of Bournemouth Water demand components
in the base year

Estimate .WBG Recc.mciled

Demand component adjustment estimate

(L) (MI/d) (MI/d)
Measured household consumption 38.55 0.55 39.10
Unmeasured household consumption 56.10 0.81 56.91
Measured non-household consumption 21.85 1.57 23.42
Unmeasured non-household consumption 1.05 0.14 1.19
Leakage 18.63 0.41 19.04
Distribution system operational use 0.99 0.14 1.14
Water taken legally unbilled 0.88 0.13 1.01
Water taken illegally unbilled 0.02 0.01 0.03
Sum of components 138.08 3.75 141.83
Distribution input 143.90 -2.07 141.83

Note that values in this table may not sum exactly due to rounding.
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3.2.3

3.2.3.1

3.2.3.2

Metering policy

We currently have high levels of customer metering, with around 81% of South
West Water’s and 70% of Bournemouth Water’s household customers paying by
metered billing. 96% of non-household customers are metered. Household
customer user is low, Per Capita Consumption is between 136 (SWW) and 140
(BW), compared to an industry average of 144 |/p/d.

Current household metering policy

For around 20 years our unmeasured household customers have had the option of
switching to pay according to the amount of water that they use, without being
charged to make this change. This option remains popular, with 9,000 households
switching during 2016/17. In the Bournemouth area we also exercise our right to
install a meter on change of occupancy. During 2016/17 850 meters were installed
through this programme. These strategies have helped the level of metering to
increase rapidly to its current level.

Under regulations published by the Secretary of State for the Environment we have
the right to install meters at household properties with high discretionary use. In the
South West Water area we have exercised this right since 1990 when we asked
sprinkler and swimming pool owners to register with us, resulting in meters being
installed at 5,700 properties. We continue to install meters at properties having
sprinklers or swimming pools but with the majority of such properties now metered,
the number of customers being metered for this reason is now very small.

Determining future household metering policy

Our high level of meter penetration and low consumption means the benefits from
additional metering are small.

We undertook modelling however to help understand the most appropriate metering
policy for the future. This modelling considered a number of factors to inform our
decision:

o Meter type — We currently install meters that support automated meter
reading (AMR). Traditional meters depend on someone reading the
consumption from the face of the meter, which involves lifting meter box lids,
and entering the reading onto a handheld device. AMR technology allows
readings to be taken remotely from a short distance away, for example by a
meter reader walking or driving down a street. This makes meter reading
much quicker, and also removes the danger of a meter being misread, or
the reading being transcribed incorrectly, removing this as a source of billing
errors. AMR meters lead to reductions in the cost of reading, but do cost
more than traditional meters.

¢ Meter replacement schedule — As meters age, they can get less accurate
and reliable, which makes replacement of older meters necessary.
Replacing meters more regularly leads to improvements in the average
accuracy of meters, but costs are higher.
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o Customer supply pipe leakage — The AMR meters that we currently
deploy have alarms built in, which inform us if there is a continuous flow on
the supply. This can help with the early identification of leaks on customers’
underground supply pipes.

o Additional policies — We currently operate a meter optant policy, which
allows household customers to switch to metered billing free of charge. We
evaluated additional policies, such as installing a meter whenever a property
is sold, and installing meters in all properties within an area, rather than
doing so on an ad hoc basis as customers opt.

e 25 year whole life cost — The overall cost of our policy needs to be
considered against the benefits that it provides over the long term.

In addition to our modelling, we also consulted with customers to understand their
views of metering. We found that customers are supportive of metering, but
consider it a lower priority in comparison to other areas such as resilience or
leakage reduction. Smart metering was ranked 16" out of 18 company-wide
priorities.

From our modelling we determined that the lowest cost programme is to retain the
current policy of optant metering, using AMR meters. Figure 3.1 shows some
example output from our metering model. The options shown in this chart are
described in Section 6.7, but it's possible to see that our current policy (shown as
‘Met0’ in the chart) has the lowest whole life cost. We forecast that our current
metering strategy will require a capital expenditure of £20.4 million over the 2020/21
to 2024/25period, with operating costs of £2.1 million per year.

While we could accelerate metering or accelerate meter replacement, we do not
currently think this will give best value overall. It would incur additional cost to
customers on a relatively low priority area. In addition, as shown in Section 5 our
baseline plans show no supply demand deficit. As such there is no driver for
additional metering at the current time. We have therefore built our demand
forecasts and plan assuming a continuation of our existing optant and high user
metering policy.

The impact of continuing with our existing metering policy for the period to 2044/45
is shown in Figure 3.1.
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Figure 3.1: Example output from metering strategy model showing
forecast total expenditure of different metering options
against the current strategy
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It is not always possible to install a meter at a property, and where this is the case
the customer is put on an assessed charge. Previous studies show it is too difficult
or uneconomic to install meters at around 10% of household properties®2. In
building our demand forecasts we have assumed that only around 90% metering
will be achieved by 2044/45.

32 Ofwat (2011), Exploring the costs and benefits of faster, more systematic water metering in England and Wales
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Figure 3.2: Rate of switching from unmeasured to measured billing and
the impact on percentage metering
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3.2.3.3 Non-household metering policy

3.24

Non-household customers have to the option to switch to metered billing, although
some of the costs of doing so may be passed on to them.

The proportion of non-households at which it is too difficult or uneconomic to install
meters is lower than it is for household properties. This is illustrated by our current
non-household metering level of around 96%, which we forecast will reach 97% by
2045.

Tariffs

We consider affordability to be an essential consideration in building our plans for
the future, and in 2013 we were one of the first companies to introduce a social
tariff. The WaterCare tariff provides a discount on metered bills of between 15%
and 50% for customers on a very low income.

Tariffs designed to promote water saving can impact affordability for lower income
customers, and without a large deficit in our supply demand balance we do not
have strong driver to promote such tariffs. While we considered alternative tariffs in
our unconstrained options analysis, we have not included them as an option for
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reducing demand. They will be considered as part of our 2019 Business Plan to
address issues such as affordability.

We have however selected a package of water efficiency measures that we think
will give better value overall to our Plan and our customers. Details are shown in
Section 8.

Demographic forecasts

Our region

Our South West Water region consists of Cornwall, Devon and small parts of
Somerset and Dorset, an area which is largely rural with much of the population
living in small communities. In total we supply 1.7 million people, with close to a
third of the population living in the three major urban areas; Plymouth, Exeter and
Torbay, which are all located in Devon.

The Bournemouth Water area covers parts of Dorset, Hampshire and Wiltshire, and
is around a tenth the size of the South West Water area. The population of the
Bournemouth Water area is around a quarter of that living in the South West Water
area. The town of Bournemouth is home to around 40% of the total population of
the WRZ, with much of the rest of the population living in more rural areas.

Properties and population are a key driver of water demand and this section sets
out how we expect population to change over the planning period.

Demographic forecasts

Our forecast of population and housing growth up to 2044/45 was developed in-
house using a number of different sources:

e Local authority plans: We reviewed published plans from all of the 14 local
authorities in the South West Water supply area and five in the
Bournemouth supply area. Development sites from these plans were used
to help populate a development database, which includes GIS data,
expected extents and timescales. As local council and neighbourhood plans
feed directly into local authority plans, the future demand resulting from
these have been incorporated within our forecasts.

e Local authority contacts: As part of our water and waste water planning
activities, we are in regular contact with local authorities in the South West
Water area. This contact provides us with a better understanding of likely
development than could be obtained from published plans alone. As with
the information contained in published plans, this information has been
entered into our development database.

o Developer contacts: Details of planning enquiries received from developers
are also entered into our development database. These contacts allow us to
understand sites which are likely to be developed in the near future, adding
further detail to the information available from local authority plans.
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o Department for Communities and Local Government (DCLG)
household projections: These forecasts give less geographical detail than
is provided by local plans, but provide a useful check to ensure that the level
of development contained within each plan is realistic when considered with
the plans of neighbouring authorities.

o Office for National Statistics (ONS) population data: We use two types of
population data from the ONS: mid-year estimates of current population, and
projections of population change in the future.

Our projections of properties and population were produced following the approach
in the Population, household property and occupancy forecasting™* report.

Housing

To ensure consistency of this Plan with other returns to our regulators, we used the
same Ofwat definition of households as we do for annual reporting, which is slightly
different to that used by the DCLG in their projections. To overcome this difference,
we first took base year property numbers from our billing system using Ofwat
definitions. As all new properties are now metered individually, we then applied the
year-to-year increases from our forecasts of household numbers and to the base
year numbers.

Our development database contains geographical information, which allows us to
assign planned development to a ‘water into supply’ (WIS) zone. All properties
currently in our billing system are assigned to a WIS zone. These individual areas
were then aggregated to give properties and forecast growth for each water
resource zone.

We compared the historic rate of housing growth in the South West water region
with that predicted by both the local authority plans and DCLG projections, see
Figure 3.3. Local authority plans show a much higher pace of development over
the next decade than have been achieved historically, while DCLG projections
appear low in comparison to the current level. New connections data for 2017/18 to
date indicates that outturn figures are likely to be similar to those for the base year.

As the rate of development indicated by local authority plans between 2019/20 and
2026/27 is significantly higher than has been achieved historically, we expect the
timescale of these plans may not be fully met. The forecast rate of development
beyond this is lower than is likely, although this drop is largely related to the
timeframe of the local plans, which do not extend to the end of the water resource
planning period. Our view of the most likely rate of development is that some of the
units planned to be built in the period to 2026/27 will be delayed into the period
beyond.

While the profile of the DCLG forecasts seems achievable, the numbers are lower
than might be reasonably expected given historic performance.

33 UKWIR (2015), WRMP19 methods: Population, household property and occupancy forecasting, Ref 15/WR/02/8
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In producing a forecast of the likely development trend in the South West Water
region, we assumed that all the properties contained in the local authority plans will
be built over the period to 2029/30. However, we have assumed that these will be
delivered according to the DCLG projection profile, which we have scaled up by
18% to encompass the required number of units. This forecast is shown in Figure
3.3, while the cumulative forecasts are shown in Figure 3.4.

Figure 3.3: Comparison of housing growth projections for the South
West Water area
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The resultant forecast is a central estimate with a growth rate similar to the most
recent history. As the forecasts of demand are important to our projections we
tested the sensitivity of our supply demand balance to higher demands (see Section
7).

Our proposed plane in Section 8 is flexible to deal with the uncertainty of growth
forecasts being lower or higher than the current projection.
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Figure 3.4: Cumulative housing growth projections for the South West
Water area
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Housing forecasts for the Bournemouth Water area were produced in a similar way.
As plans from the five local authorities covering the region are in varying levels of
completeness, we consolidated all of the development contained in them into the
period to 2026/27. While this overstates the likely development rate, it does enable
us to ensure that all sites have been included in our forecasts.

DCLG projections significantly overstate development levels in comparison with
historic new connections.

To derive our forecast of new connections we combined information from these
sources and assumed that the local plans take until 2036/37 to build out, with the
DCLG projection profile applied to these figures. This forecast is shown in Figure
3.5, while the cumulative forecasts are shown in Figure 3.6.
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Figure 3.5: Comparison of housing growth projections for the
Bournemouth Water area
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Figure 3.6: Cumulative housing growth projections for the Bournemouth
Water area
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As shown in Section 7, the Bournemouth water resource zone is not sensitive to
higher demands due to its current surplus.

Figure 3.7 and Figure 3.8 show our forecast of the number of household properties
connected to the South West and Bournemouth supply systems for the planning
period. In 2016/17 there were 749,000 household properties connected to our

Page 3.12



South West Water network and 191,000 connected to the Bournemouth network.
This is forecast to reach 939,000 and 217,000 respectively in 2044/45.

Figure 3.7: Stacked line chart showing the number of household
properties connected to the South West Water supply system
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Figure 3.8: Stacked line chart showing the number of household
properties connected to the Bournemouth Water supply
system
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At any one time, a number of the properties connected to our supply system are not
billed because they are unoccupied. We obtained the number of these void
properties in the base year from our billing system, and in 2016/17 1.0% of metered
households were void compared to 2.9% of unmeasured households, an overall
household void rate of 1.4%. We assumed a continuation of the measured and
unmeasured void rates, but as meter opting and new connections add to the
measured customer base, the overall household void rate is projected to fall slightly
to 1.2% in 2044/45.

Figure 3.4 and Figure 3.6 show that our property growth forecasts include more
properties than are included in the local authority plans, assigned to the appropriate
WIS zones. The timescale of development has been changed to produce a build
profile that is more realistic based on a range of data. As our resource zones are in
surplus, availability of water is not expected to constrain the development contained
within local authority plans.

We will continue to monitor published local plans, and update our development
database for our final Water Resources Management Plan.
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3.34 Population

The primary source of data for our population projections was the Office of National
Statistics, which we consider to be the most appropriate information available.
Projections have been developed from two sets of ONS data:

e 2015 mid-year populations: We use small-area population estimates for
our planning, which are provided at output area (OA) level, which contain on
average around 125 properties. We have used the latest data available from
the ONS, which are the estimated populations on 30" June 2015

e 2014-based population projections: The ONS provide population
projections at local authority level. The 2014-based projections are the
latest available, but we have rebased these forecasts to the 2015 mid-year
population estimates to reflect the latest available data.

We have mapped the OAs to WIS zones, and hence to WRZs, and our billing
system contains location information for the properties we serve. This allows us a
detailed understanding of the population distribution now, and in the future.
Because the ONS population forecasts do not contain the detailed location of
proposed development contained within local authority plans, we use information
from our development database to refine them. This is done by focussing the ONS
projected population growth into the areas we expect development to occur.

A report produced for us by the School of Geography at the University of Leeds
identified some categories of population in the South West Water area that are not
covered by ONS population estimates, and which are important for us to consider.
These categories are EU accession country migrants, visitors overstaying their
permitted time in the Country, those entering the Country clandestinely and victims
of human trafficking. The University of Leeds’ medium estimate of this additional
population in our region was 15,464. We have added this to the estimate of
resident population obtained from the ONS data. No analysis of the Bournemouth
WRZ has been undertaken, so we have not made any addition for that area.

Some of the resident population will be connected to private water supplies and will
not be reliant on our supply. Local Authorities have a responsibility to monitor
private water supplies, so have information on the number of properties connected
to them. We contacted the authorities in the South West Water area prior to our
2014 plan to obtain summary data on the number of private water supplies. We do
not believe that the numbers will have changed significantly since we undertook this
research, so have continued to use this data. This allowed us to produce an
estimate of the South West Water population that is not served by us of 1.3%. No
analysis of private water supplies in the Bournemouth WRZ has been made, so we
have assumed that all population in that area is connected to our network.

The population we serve for water supply in the South West Water area was
estimated to be 1.73 million in 2016/17, and 0.45 million in the Bournemouth area.
Using the data described above, these populations are forecast to grow to 2.00
million and 0.54 million respectively in 2044/45. Our forecast of population growth is
shown in Figure 3.9.
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Figure 3.9: Growth of the resident population in the area we supply with
water
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We estimate that currently 2.1% of the population connected to our water supply
reside in non-household communal properties, such as barracks, nursing homes,
boarding schools, etc. We have used ONS estimates of the communal population
which were provided at OA level, allowing us to assign this population to the
appropriate WIS zone and hence to its parent WRZ.

3.3.5 Average household size

In recent decades the Average Household Size (AHS) has fallen; nationally it has
dropped from 3.0 people per household in 1961 to 2.4 currently. We expect this
trend to continue, predicting that AHS in the region we serve will drop slightly from
its current value of 2.2 people per household to 2.1 in 2044/45.

To estimate the AHS of measured and unmeasured properties within the South
West Water supply area in the base year, we used data obtained from our
household consumption monitor. Each year we ask members of the measured and
unmeasured surveys for the number of people resident in their household, and use
this information to calculate averages for these categories. The surveys have been
designed to be representative of the wider customer base, so it is reasonable to
base our AHS estimates on these data. Using these AHS estimates in combination
with property numbers from our billing system gave an estimate of the measured
and unmeasured populations, which we then reconciled against the ONS regional
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estimate by applying a correction factor. For the base year a correction of -0.3%
was required to be applied to the survey AHSs to match the ONS estimate. AHS is
calculated for our region as a whole rather than for each WRZ individually, as the
area we serve does not differ enough demographically to justify individual
estimates.

AHS estimates for the Bournemouth WRZ area have been based on the forecasts
produced for the 2014 Water Resources Management Plan. Again, these
estimates have been combined with property numbers from our billing system, and
the resultant measured and unmeasured population estimates reconciled against
ONS population data by applying a correction factor. A correction factor of 3.2%
was applied to the previous AHS forecast to match the ONS estimate. Options to
improve understanding of the measured and unmeasured AHS in the Bournemouth
WRZ will be investigated during 2018 and, as set out in Section 8, form part of our
overall approach in producing risk based demand forecasts for future plans.

In producing these forecasts we have assumed that the AHS in new build
properties is the same as the overall measured household AHS.

Forecasts of the AHSs for the different population categories are shown in Figure
3.10 below. The AHS of meter optant properties is currently close to the overall
AHS but is expected to rise as it becomes financially advantageous for larger
households to switch to metered billing. The AHS of unmeasured properties initially
rises as the smaller of these households migrate to the metered category, but the
small number of optants in later years results in the trend following that of the
overall AHS. As meter penetration is already high, and we forecast that it will reach
around 90% by 2044/45, measured AHS is similar to the overall level.
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Figure 3.10: Forecast change in average household size
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3.4 Household consumption

3.4.1 Historic PCC

One of the most useful sources of information in understanding current
consumption is historic data and we have made extensive use of such information
in preparing this Plan. Unmeasured household PCC has been obtained from our
unmeasured consumption monitor, whilst measured data comes from our billing
system.

Our household consumption monitors are very important to our understanding of
customer consumption, and we will continue to operate these to allow us to collect
data for the next planning period.

Historic average PCCs for the South West Water area and Bournemouth WRZ are
shown in Figure 3.11 and Figure 3.12 respectively.

The national average PCC is currently 144 I/p/d. In our South West Water resource
zones we are below average and in Bournemouth Water we are in line with the
national picture.
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Figure 3.11: Historic PCC for South West Water measured and
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Figure 3.12 Historic PCC for Bournemouth WRZ measured and
unmeasured households
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Estimation of historic unmeasured PCC in the South West Water area

We have run an unmeasured household consumption monitor since the 1970s.
This was set-up to include around 1,000 properties that were selected to be
representative of the unmeasured customer base in our region. Properties in the
survey had a meter fitted, but they continue to receive an unmeasured bill. Given
that the area we serve does not differ greatly in terms of demographic or
geographic factors and consumption patterns are similar throughout, it was not
necessary to stratify the sample by resource zone. Over time many of the original
sample decided to leave the survey or opted to switch to metered billing, requiring
us to periodically recruit more properties.

Up until recently survey property meters were read twice a year, and questionnaires
were sent to some survey members asking about how they use water around in
their homes. This was one of our key sources of information for estimating water
used for purposes such as personal washing, appliance ownership and garden
watering. Each year we also ask members of both our unmeasured and measured
surveys for occupancy data, allowing us to derive per capita consumption data from
the usage data we collect.

In 2016 we started to deploy loggers on both unmeasured and measured survey
properties, and currently over 900 loggers are returning detailed consumption data
on a daily basis. One of the advantages of this improved source of data is that we
are able to use it to identify individual water use events and assign them to the
appropriate usage category. We are now using this data rather than the self
reported information collected by questionnaire, leading to a vastly improved
understanding of consumption. The number of properties for which we had this
detailed data in time to use in this plan was limited, but as deployment continues we
will have access to more data sets.

Estimation of historic unmeasured PCC in the Bournemouth WRZ

Since 1996/97 we have used a cul-de-sac monitor to estimated unmeasured
household consumption. The monitor comprises 27 individual areas, comprising
over 1,700 properties. Progress has previously been made on setting up an
individual household monitor for the Bournemouth WRZ, but the sample currently
exhibits bias due to the under-representation of certain customer types. We intend
to expand the logger deployment currently underway in the South West Water area
into the Bournemouth WRZ, correcting for this bias, while collected more detailed
data.

Estimation of historic measured PCC

Over recent years the proportion of household customers paying measured bills led
us to start a measured household consumption monitor in the South West Water
area, which we now operate in parallel with the long-running unmeasured one.
Loggers are currently being installed at survey properties on the unmeasured
survey.
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3.4.2

While the data we obtain from the measured household consumption monitor is
very useful in understanding the way in which customers use water, it is not the
best source from which to obtain average measured PCC. Instead we use our
billing data for this purpose, as this enables us to account for the consumption of
the entire measured household population rather than the limited sample that are
members of the consumption monitor. We know the total consumption of all the
measured households from meter readings, and by dividing this by the estimated
population of these properties, we obtain average PCC.

Our approach to forecasting baseline household consumption

Our household consumption forecasts were produced for us by Artesia Consulting,
and their report, which contains full details of how these were produced, is included
in Section A.3.1. Best practice guidelines have been followed in deriving the
forecast, with the approach shown in Figure 3.13. This section gives a brief
summary of the approach taken, and the key findings. A continuation of existing
water efficiency has been assumed in the baseline consumption forecasts. Section
8 sets out our final plan and the additional water efficiency measures we propose.

Figure 3.13: Best practice guidelines for household consumption
forecasting

3.4.2.1 Selecting our household forecasting methodology

As detailed in Appendix 1, the problem characterisation for the company’s water
resources zones shows them to be of low concern. An assessment of suitable
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household consumption forecasting methods was carried out based on this
characterisation. This indicated that micro-component forecasting and regression
modelling would be suitable approaches. Currently we do not have sufficient data
on individual household consumption and property characteristics for regression
modelling to be robust, so we have used the micro-component modelling approach
for our plan.

Micro-component models quantify the water used for different activities within the
home, for example showering, bathing, toilet flushing, dishwashing, and garden
watering. They then forecast how each of these components is likely to change in
the future.

Segmenting our household customers

Different types of household properties will exhibit different behaviours and
consumption levels. To help capture these differences we segmented our
household customers into four distinct categories:

e Existing measured: Properties that were already metered in the base year of
the Plan. A property in this category will remain in it for the duration of the
planning period.

¢ Unmeasured: Properties that remain unmetered. Due to the optional
metering programme that is assumed will run for the duration of the Plan,
members of this group will migrate to the meter optant category. The
unmeasured group will therefore reduce in size.

¢ Meter switchers: In the base year there are no properties in this group as all
customers having a meter at this time are included in the ‘existing
measured’ category. When a household switches to metered billing it joins
this group, where it remains until the end of the Plan. As unmeasured
households with lower consumptions are more likely to save money by
switching to metered billing, these meter optants will tend to have lower
consumption than the unmeasured average.

¢ New build: As with meter optants, there are no properties in this group in the
base year. New build houses are more likely to have more water efficient
fixtures and appliances, therefore their average consumption is likely to be
lower than the ‘existing measured’ average.

3.4.2.3 Understanding how weather affects household consumption

It's important to understand how the weather affects household consumption,
particularly in a dry year, when pressures on water resources are at their most
acute. To do this we followed the guidance in the Household consumption
forecasting™* report.

34 UKWIR (2015), WRMP19 methods: Household consumption forecasting, Ref 15/WR/02/9
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Firstly we looked at how the summers in recent years compared to average, Figure
3.14 shows how the summer rainfall and average temperatures have varied
recently against the average. This indicates that the base year of 2016/17 was
slightly warmer than average at the Met Office’s Chivenor weather station, with
fairly typical rainfall, and that 2006/07 was the warmest and driest year in the recent
record. This analysis was also undertaken at three other sites within, or close to,

our supply areas: Chivenor, Yeovil and Hurn. Similar results were obtained from all
four sites.

Figure 3.14: Quadrant analysis of recent summers for data from the Met
Office’s Cambourne weather station. The red cross indicates
the average for the period from 2002/03 to 2016/17.
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To calculate the uplift that would be expected in a dry year compared to a normal
one we removed 2006/07 PCC data from the historic trend, and fitted a trendline
through the remaining data. This trendline gave us an estimate of how PCC has
changed recently, with the effect of varying weather in each year averaged out. By
looking at the level of the trendline in 2006/07, we get an estimate of what PCC
would have been had it been a year with average weather conditions. Comparison
of this value with the observed PCC allows us to estimate the uplift factor between
an average year and a dry one such as 2006/07. This analysis estimated that
factor to be 5.27%. This is illustrated in Figure 3.15.
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Figure 3.15: Chart showing recent reported measured PCC in the South
West Water supply area. The red data point shows the dry
year of 2006/07.

Statistical analysis of base year data against what might be expected in a normal
year was confounded by changes to the definition of what is included in the
household properties category. In preparation for the opening of the non-household
retail market in April 2017, Ofwat issued revised guidance on the kind of properties
that should be counted as households. In the South West Water area the biggest
impact was that properties such as family farms, which are both a home and a
business premises, were reclassified as household, rather than non-household.
These properties have higher consumption than normal households, so increased
PCC significantly over that in previous years, this increase can clearly be seen in
Figure 3.15. A similar increase was seen in the Bournemouth WRZ.

This increase in PCC made normalisation of the base year figure to what might
have been expected in 2016/17, had average weather conditions been
experienced, very difficult. Weather conditions in 2016/17 were relatively normal,
and inspection of the consumption data showed no evidence that it varied
significantly from what might be expected in a normal year. We have therefore
assumed that base year consumption was at the same level as we would have
expected in a normal year, and applied no normalisation factor.

Analysis of the household consumption data for the Bournemouth WRZ showed
that the WRMP 2014 peak period uplift factor of 1.49 was still appropriate.
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3.4.2.4 Understanding base year household consumption

To help our understanding of base year micro-component consumption, we used
two sources:

¢ A national survey of micro-component consumption of 62 properties,
collected during the 2016 UKWIR behaviour integration study>°.

¢ Micro-component data obtained by logging some of our own household
consumption monitor properties. These properties were mostly unmeasured,
which was very helpful as unmeasured properties weren'’t included in the
behaviour integration study.

The base year data showed that some micro-components are strongly related to the
number of people in the household (for example toilet flushing), while others (such
as garden watering) aren’t. To correctly capture both of these types of micro-
component, we combined the consumption data with population and property
numbers. This allowed us to estimate average consumption for each of the micro-
components in each of the four household categories shown in section 3.3.2.2.
Finally we calibrated this data to overall average per household consumption (PHC)
in the base year of 2016/17.

3.4.2.5 Forecasting future micro-component consumption

Once an understanding of micro-component consumption in the base year was
obtained, we looked at how this might change in the future. To help us do this we
used a number of different data sources, including:

e Defra’s Market Transformation Programme, which provides forecasts of how
the ownership and consumption of different water using fittings and
appliances may change in the future.

e Historic trends in micro-component consumption, which give an idea of how
things have changed in recent years, as this may help to understand the
changes that will occur in the future.

e Customer survey data giving customers views on how often water using
appliances are replaced, kitchens and bathrooms are refurbished, and the
importance of water efficiency in guiding future purchasing decisions.

The forecast changes in household occupancy rates were integrated within the
model to ensure that those micro-components which vary with occupancy could
reflect any expected changes. Results of our meter optant and new connection
forecasts were also fed into the model to capture the movement of customers from
unmeasured to measured billing, and the increase in newer, more water efficient
homes.

33 UKWIR, “Integration of behavioural change into demand forecasting and water efficiency practices”, Ref 16/WR/01/15, 2016
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Household consumption forecasts

Our baseline PCC forecasts for the South West Water area and Bournemouth WRZ
are shown in Figure 3.16 and Figure 3.17 respectively. These forecasts show that
under a continuation of existing water efficiency and metering activities, we expect
average PCC to fall throughout the planning period. In the South West Water area
we forecast that average PCC in a normal year will fall from 136 litres per person
per day currently, to 121 in 2044/45. For the Bournemouth WRZ we expect to see
a reduction from 141 to 123 litres per person per day.

Under leakage reporting consistency measures we will expect to see our base year
PCC fall. The new reporting measures will see some of our water balance gap
reassigned by leakage, meaning that there will be less of an adjustment to PCC,
particularly unmeasured PCC. This is described further in Section 3.6.

Figure 3.16: Per capita consumption forecasts for the South West Water
area
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Figure 3.17: Per capita consumption forecasts for the Bournemouth WRZ
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While we expect to see average PCC fall over the planning period, we forecast that
total household consumption is likely to increase due to population growth. In a
normal year we predict that household consumption in the South West Water area
will rise from 226 MI/d currently to 234 MI/d in 2044/45. In the Bournemouth WRZ
we expect it to rise slightly from 63 Ml/d to 66 MI/d. Our forecasts are shown in
Figure 3.18.

The large rise in household consumption seen in the South West Water area in
2015/16 resulted from the reclassification of some non-household properties as
households, mostly small family farms. This change was prompted by a need to
comply with definitions of household and non-household properties published to
support the opening of the non-household retail market. A similar rise in the
Bournemouth household consumption in 2016/17 was also related to this
reclassification, but the main impact in this case was from the movement of blocks
of flats supplied through a single billing meter.
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Figure 3.18: Total household consumption
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3.4.4 The effect of metering on household consumption

Our baseline forecasts have been prepared assuming that our current optional
meter programme continues for the duration of the planning period. As metered
customers have a financial incentive to reduce their water consumption, those who
opt to have a water meter installed generally reduce their consumption.

The data we obtain from our unmeasured household consumption monitor allows
us to compare total water use before and after a household switches to metered
billing. The household consumption model has been calibrated against this data,
and shows a reduction in per household consumption of around 18% compared to
pre-metering levels.

In addition to the benefit of reducing customer consumption, measured households
on average suffer a lower level of leakage from their underground supply pipes than
unmeasured ones. This is because any leaks on the section of underground supply
pipe downstream of a meter are noticeable through the meter. In our forecasts we
have therefore assumed that underground supply pipe leakage is reduced when
customers switch to metered billing. Based on 2016/17 data from our annual
performance report we assume that when a customer switches to metered billing,
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underground supply pipe leakage is reduced by 35% in the case of households and
42% for non-households.

The effect of climate change on household consumption

The impact of climate change was built into our forecasts in accordance with the
Impact of Climate Change on water demand®® report. Median forecast climate
change impacts on household demand in the South West England river basin in
2040 relative to 2012, show a 0.99% increase. As the base year is now 2016/17
and the final forecast year is 2044/45 the percentage change has been scaled
accordingly.

The impact of climate change on the critical period in the Bournemouth WRZ is
higher than for the annual average figure described above. The estimated impact
on household demand during the critical period is 2.63% in 2044/45, compared with
the 0.99% applied to the annual average estimates.

Water efficiency activity

The forecasts we have produced assume a continuation of our water efficiency
activity, and the savings this is likely to achieve are included in our baseline
forecast. Our current water efficiency activities include:

¢ Guidance via our website, talks to special interest groups and events such
as country and county shows.

e Supporting schools with educational water efficiency tools available via our
website and with talks on request.

e Targeted promotions to our region’s gardeners of water butts advertised
through our web site and bill message promotions.

o The promotion of free water saving devices for household customers to self
select via our water conservation website.

¢ A number of tools, available on our website, to help customers understand
how their consumption compares to that of similar households and how
much water and energy they might be able to save by making changes

¢ While the economic incentive to save water is greater for metered
customers, the services listed above are also available to unmeasured
customers to help reduce their consumption. We also provide a calculator
tool to help unmeasured customers evaluate their water use. This is
particularly helpful for those considering switching to a meter.

o We are currently piloting a community water saving incentive scheme in a
part of Exeter. A group of 3,200 South West Water customers will be invited
to join Greenredeem and be rewarded for using less water at home.
Householders will be given points for reducing the amount of water they use
at home. Householders can then earn further points by taking pledges,

38 UKWIR, “Impact of Climate Change on water demand”, Ref 13/CL/04/12, 2013
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quizzes or watching short films to understand how to use water more
efficiently. Example scheme feedback is shown in Figure 3.19.

Figure 3.19: Community water saving scheme example dashboard

In addition we work to enhance the national evidence base for water efficiency by
our involvement in water efficiency research and trials, and engagement with
appropriate industry bodies.

Section 6 sets out future feasible options to further improve our water efficiency,
while Section 8 describes our future plan.

Comparison with 2014 WRMP household consumption forecasts

Figure 3.20 shows a comparison of our new household consumption forecasts with
those from our 2014 plan.

The previous forecast for South West Water was too low compared to our historic
reported figures. The first reason for this difference is that, the historic trend up until
2011/12 was for gradually declining household demand, and we expected to see
this continue. However that year marked a turning point in the trend, with
consumption starting to rise. Then in 2015/16 some properties were moved from
the non-household to the household category. This lead to a step-change increase
in household consumption.
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The Bournemouth WRZ historic trend shows a similar step-change increase as in
the South West Water area, but in this case the changes were made in 2016/17.
Until the non-household properties were moved into the household category,
household consumption forecasts were generally above outturn data. In the 2014
WRMP, the critical period demand was calculated by applying a factor to the total
demand, rather than by building it up from the different categories of consumption.
Therefore there isn’'t a household consumption critical period demand for us to
compare our latest forecast to, so critical period demands are not shown in Figure
3.20.

Figure 3.20: Comparison of household consumption forecasts with those
in our last plan
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Improvements over 2014 WRMP household consumption forecasting

We have made several improvements over the household consumption forecasting
methodology used for our 2014 WRMP, which give us additional confidence in our
forecasts compared to previous plans.

The first of these is a better understanding of micro-component consumption. Our
previous plan was based on national data, some of which was over a decade old.
Our latest forecasts are based on two sources of micro-component data: a national
sample undertaken of 62 properties which took place in 2015, and a smaller sample

Page 3.31



3.5

3.5.1

3.5.2

South West Water
Bournemouth Water ] March 2018

of properties in the South West Water supply area, which are members of our
household consumption monitor.

The modelling itself was more advanced than in 2014, using a composite approach
where some components of consumption are applied at a per capita level, while
others are applied per household. This allows changes in consumption due to
changing occupancy rate among the different types of household property to be
better modelled.

Section 3.9 and Section 8 set out the further development that we plan to undertake
to support our future plans.

Non-household consumption

Background

We have defined our non-household customers according to part 17C of the Water
Industry Act 1991. However in 2016 Ofwat published new guidance®’ on the types
of properties that would eligible to switch their water provider with the opening of
the non-household retail market in April 2017. Complying with this guidance
required the movement of some properties from the non-household to household
categories. This movement was undertaken in 2015/16 in the South West Water
region, and 2016/17 for the Bournemouth WRZ. Properties affected included family
farms and blocks of flats billed through a single meter.

During 2017 we contacted all of the retailers supplying non-household properties
within our supply areas, and asked for details of:

o Water efficiency initiatives planned by retailers so that we can include any
forecast savings data in our demand forecast;

e Significant changes in customer consumption which we may need to plan
for;

¢ Anything else that retailers think we should be aware of whilst preparing our
plan.

Comments were received from three retailers, but no significant changes in demand
were raised.

The economy of our supply area

The regional economy is dominated by service industries, the most important of
which is tourism, which is essential to the region’s prosperity. Agriculture forms a
large part of the non-service sector, with livestock and smaller arable farms
prevalent. There is little reliance on agricultural irrigation within the region, so while

37 Ofwat, “Eligibility guidance on whether non-household customers in England and Wales are eligible to switch their retailer”,

2016
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farms moving to potable water irrigation are placing additional demand on public
water supply in some areas, this is not considered likely to affect us.

None of the WRZs in the South West Water area have a strong reliance on other
non-service industries, but the Bournemouth WRZ contains a very large industrial
customer which accounts for around two-thirds of the non-household consumption.
Due to the significance of this customer in terms of total non-household demand in
the Bournemouth WRZ, we forecast its consumption independently.

353 Our approach to forecasting non-household consumption

The level of metering in our non-household customers has been high for many
years and currently stands at around 96% across our four WRZs. Because of this
we have a good set of data from which we can gain an understanding of non-
household consumption.

Non-household consumption is heavily influenced by economic factors. As one of
our improvements from WRMP14 we have made use of econometric data to explain
historic data and use the relationship for forecasting future consumption.

Our non-household consumption forecasts were produced for us by Servelec
Technologies, and their report, which contains full details of how these were
produced, is included in Appendix 3. Best practice guidelines have been followed
in deriving the forecast.

Econometric models were produced for each of our four WRZs, to reflect the
differing industrial composition within the areas. These models split our non-
household customers into seven categories:

e Service 1: Including sectors in accommodation and food, wholesale and
retail trade, distribution, transport and storage, which are focused on both
public and private sectors

e Service 2: Including sectors in professional and business service activities,
real estate, financial and insurance activities, information and
communication, which tend to be more focused on providing professional
services

e Service 3: Including sectors in education, health and public administration,
which are public sectors and tend to be more related to household
population

e Service 4: Including sectors in arts and entertainment, other services and
household activities, which are more private sector focused and tend to be
related to household population

¢ Non-service 1: Including sectors in agriculture and production other than
manufacturing

¢ Non-service 2: Including sectors in construction, engineering and remaining
sectors in manufacturing
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e Unknown: Industries without a known sector.

These sectors were modelled independently against a number of explanatory
factors:

e Employment: The number of employees in the sector

e Gross value added (GVA): The GVA in £million for the relevant groups.
e Population: The population resident in the relevant area.

e Rainfall: The total rainfall in the year

e Year: The year, which is used to give an absolute trend to the model

We have assumed a continuation of existing metering policy and water efficiency
activity within our baseline consumption forecasts.

Due to the size of the large non-household customer that we supply in the
Bournemouth WRZ, and the potential impact that changes in their consumption
could make to our plan, we regularly liaise with them. As a result of this liaison, we
do not envisage any significant change in their consumption over the planning
period and have assumed a continuation of their 2016/17 consumption.

Currently less than 3% of non-household consumption is by unmeasured
customers. To forecast future unmeasured non-household consumption we
assumed that usage by current unmeasured customers would change at the same
rate as that of the measured ones. Based on recent trends, we have assumed that
1.3% of remaining unmeasured non-household customers will opt in to metering
each year.

The proportion of unmeasured non-households that were void was 18.4% during
2016/17, much higher than the 3.7% void rate in measured properties. We have
assumed these void rates for the duration of our forecasts but, due to the continuing
migration of unmeasured properties to the measured category, the overall void rate
drops slightly from 4.4% in the base year to 4.3% in 2034/45.

We tested the sensitivity of our supply demand balance to higher non-household
demand in Section 7 to understand if it is material to our plan.

Forecasts of non-household consumption

Our forecasts show demand in the service sector is forecast to increase, but this is
offset by non-service sector demand, which is forecast to decrease. Overall non-
household normal year demand in the South West Water area is forecast to fall
slightly from 87 MI/d currently to 85 Ml/d in 2044/45. In the Bournemouth WRZ, we
also expect a slight fall from 58 MI/d to 57 MI/d. Our forecasts are summarised in
Figure 3.21.

The large reduction in non-household consumption seen in the South West Water
area in 2015/16 and in the Bournemouth WRZ in 2016/17 resulted from the
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reclassification of some non-household properties as households described in
section 3.4.1 above.

Figure 3.21: Forecast non-household consumption
140

h /\
100

\ -
_ South West Water area

—

80

— Bournemouth WRZ
60 A ————————————————————
40

Non-household consumption (Ml/d)

= Historic

20 Normal year -
== Dry year

== Critical period (Bournemouth)

o

2000/01
2005/06
2010/11
2015/16
2020/21
2025/26
2030/31 |
2035/36
2040/41 |

3.5.5 The effect of climate change on non-household demand

The most recent evidence on how climate change will affect non-household
demand is contained within the report Impact of climate change on water
demand®®. One of the conclusions of this report was that:

“The analysis of non-household water demand concluded that, except in the case
study of agriculture and horticulture in South East England, there is inadequate
consistent evidence to justify making any allowance for climate change impacts on
non-household demand.”

We have not therefore made an adjustment to non-household demand for climate
change in this draft plan.

356 Comparison with 2014 WRMP non-household consumption forecasts

Figure 3.22 shows a comparison of our new non-household consumption forecasts
with those from our 2014 plan.

38 1bid.3. 6
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The previous forecast for South West Water was too low compared to our historic

reported figures. The first reason for this difference is that the historic trend up until

2011/12 was for gradually declining non-household demand, and we expected to
see this continue. However that year marked a turning point in the trend, with
consumption starting to rise. Then in 2015/16 some properties were moved from

the non-household to the household category, leading to a step-change decrease in

non-household consumption.

The Bournemouth WRZ historic trend shows a similar step-change decrease as in

the South West Water area, but in this case the changes were made in 2016/17.
Until the non-household properties were moved into the household category,
household consumption forecasts were generally in line with outturn data. In the

2014 WRMP, the critical period demand was calculated by applying a factor to the

total demand, rather than by building it up from the different categories of
consumption. Therefore there isn’t a non-household consumption critical period

demand for us to compare our latest forecast to, so critical period demands are not

shown in Figure 3.22.

Figure 3.22: Comparison of non-household consumption forecasts with
those in our last plan
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Improvements over 2014 WRMP non-household consumption forecasting

The methods that we have used to forecast non-household consumption are
significantly improved over those used for our 2014 WRMP.

We have modelled non-household demand at WRZ level, compared to at a regional
level in 2014. This allows us to better capture the different features of the non-
household customer base in each of our WRZs.

In 2014, our models only looked at a service/non-service split of non-household
consumption. We now use six different non-household categories, consisting of
four service sector groupings and two non-service ones.

We have taken into account more explanatory factors compared to our 2014
WRMP, with the addition of demographic data in addition to the econometric and
weather data.

Leakage

Leakage reporting consistency

Currently all water companies in England and Wales are working towards reporting
leakage in a consistent way, as described in the Consistency of reporting
performance measures>® report. Complying with this new guidance requires
significant investment in flow monitoring, and different management procedures.

While we have made initial assessments on the likely impact of these changes on
our base year (2016/17) reported leakage, it is not possible to retrospectively
calculate this reliably. We have therefore based this plan on our current leakage
reporting methodology. We have included a scenario showing how the adoption of
the new methodology is likely to impact our baseline position, and this is detailed in
Section 7 of this report.

We have shown the estimated impact of the leakage consistency measured to both
our water balance calculation components, and our PCC, in Table 3.3 and Table
3.4 respectively. These figures are based on our current best estimate, which will
change as we move towards full compliance.

The use of our existing methodology to calculate base year leakage does not affect
our ability to meet government aspirations to reduce leakage over the planning
period. The leakage reduction options that we have considered as part of this plan
are not dependant on the calculation method. These options are described in
Section 6 of this report.

When preparing the final version of our Water Resources Management Plan, we will
be able to use a full year of data (2017/18) calculated in a way that is more aligned

39 UKWIR (2017), Consistency of reporting performance measures
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with the new guidance. The following years will see further movement of the
reported leakage figures as we progress towards full compliance, but the 2017/18
position will be sufficiently developed to allow us to base our final Water Resources
Management Plan on the new calculation methodology.

Details of our current position with regards compliance with the new guidance,
along with our plan to attain full compliance, are shown in Section A.3.3.

Table 3.3: Estimated impacts of leakage consistency methodology on
2016/17 water balance components

South West Water Bournemouth Water

Demand component Leakage

consistency
methodology

Leakage
consistency
methodology

Existing
methodology

Existing
Mi/d
( ) methodology

Measured household

. 146.87 145.18 39.10 4152
consumption
Unmeasured household 8511 84.13 56.91 56.85
consumption
Measured non-household 79.41 76.75 23.42 25.07
consumption
Unmeasured non- 3.05 2.88 119 1.18

household consumption
Leakage 84.40 96.42 19.04 15.80

Distribution system

) 2.89 2.74 1.14 1.08
operational use
Water taken legally 18.92 17 .89 1.01 1.08
unbilled ’ . ) :
Water taken illegally
unbilled 7.20 5.92 0.03 0.03
Distribution input 427.85 431.91 141.83 142.61
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Table 3.4: Estimated impacts of leakage consistency methodology on
2016/17 per capita consumption

South West Water Bournemouth Water
Per capita consumption el el eme
i Existing ag Existing 1kag
person/d) methodolo consistency methodolo consistency
9y methodology ay methodology
Unmeasured 185.93 179.70 159.54 155.52
Measured . 118.90 117.53  131.58 130.88
Average 136.12 133.51 140.82 139.02

Note: in Section 8 we set out our forecast improvements in PCC in our proposed Plan. These are
based on our existing methodology. They will be updated for the leakage consistency methodology for
the Final Plan.

3.6.2 Determining base year leakage

Our leakage control is based on continuous monitoring of night flow data in small
areas of on average 1,000 properties known as District Metering Areas (DMAs).
We calculate the level of leakage by analysing DMA night flows, from which we
subtract the usage of large measured customers and assessed domestic and
commercial night use of the properties in the area. We then take the 27" percentile
value of all the overnight readings to calculate the leakage for a particular month.
Our reported annual leakage is an average of all twelve months of the year, without
the removal of summer months.

We have approximately 2,200 meters collecting continuous 15-minute data with
more than 99% of this data being transmitted through telemetry. This allows us to
quickly review data and reduce the time it takes us to become aware of network
problems. The flow data is automatically imported into our Leakage Analysis
Software System (LASS) which provides reports on DMA prioritisation, data
collection problems and is the reporting tool for regulatory returns.

As part our leakage control strategy we monitor losses from service reservoirs
annually by comparing inlet and outlet flows at each reservoir. This method has the
benefit of recording all losses associated with the reservoirs, whether from
overflows, structural seepage or leaks in the mains. It also avoids the operational
disturbance and risk to security of supply involved in static drop testing (where inlet
and outlet valves are closed and the reservoir level is monitored to see ff it falls).
We currently estimate losses from service reservoirs to be 3.9 Ml/d.

For leakage reporting DMAs are aggregated to WIS zones and then summed to a
regional figure. As WRZs comprise a number of WIS zones it is also easy to report
leakage within each of our three WRZs.
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Our baseline leakage forecast

For our baseline leakage forecast we have assumed that we will maintain leakage
at our targeted 2019/20 leakage level of 81 MI/d in the South West Water area, and
19 MI/d in the Bournemouth WRZ. We have considered leakage reduction options
as part of our final planning scenario, and these are described in Section 6 of this
report.

Our final plan includes further leakage reductions in the 2020 to 2025 period, even
though we have a supply demand surplus, as shown in Section 8 of this report.

Sustainable economic level of leakage

We have continued to improve our leakage strategy model. For this plan we have
used leakage detection and repair data at WIS level to produce cost curves for
each local area. These were built from improved cost allocation data compared to
previous plans.

As in previous plans the model still groups the WIS areas into leakage zones
according to resources and treatment works.

We used the sustainable economic level of leakage to understand the cost of
operating at different leakage levels. We used this model in our sensitivity analysis
(reported in Section 7) to help inform what our short and long term leakage level
should be to maintain our supply demand balance.

3.6.4.1 The SELL model methodology

The underlying economic principles incorporated in our Sustainable Economic
Level of Leakage (SELL) model are:

e Itis based upon the principal of a Natural Rate of Rise (NRR) of leakage
which is an estimate of how quickly leakage would rise if no control activity
was undertaken. The NRR in different areas will vary, and we have
calculated an estimate of NRR for each WIS zone in our supply area. As
property numbers change over time, the NRR will also change i.e. a rise in
the number of connected properties will tend to increase leakage.

e As the level of leakage is reduced, the cost of leakage control activity
increases.

e Lower leakage levels reduce demand and thus reduce marginal operating
costs.

e Over time improvements in leakage detection and repair techniques are
likely. Our model assumes a 1% per annum net reduction in these costs.
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e Costs for carbon are fully included in our company unit production costs
through the European Union Emissions Trading Scheme (EUETS) applied
to the cost of energy, as recommended in the UKWIR report A Framework

for Accounting for Embodied Carbon in Water Industry Assets™'°.

e Other social and environmental costs have been included; however as they
are linked to leakage repair activity which itself is largely related to the NRR,
they tend to be constant with minor variations when transiting from one level
to another.

o All costs/benefits have been scaled to their 2017 values using the Retail
Price Index (RPI) measure of inflation.

¢ The model can thus estimate a cost for any level of leakage for a given year
and WIS zone — and by extension, any combination thereof.

e For estimating the short run ELL, each WIS zone and year was set at the
policy minimum, meaning the lowest level that can be achieved. The model
then tested incremental variations (both positive and negative) of leakage by
WIS zone and year; each time taking the largest (if any) cost benefit
available. This iterative process continued with gradually smaller variations
in leakage level down to 0.01 MI/d, until no saving was available or a
potential breach of the supply demand balance has been reached.

e A detailed running log of the iterations and their cost implications was kept
for later analysis. These costs are broken down into the different elements
(such as company costs and customer willingness to pay), to enable more
detailed reviews for future options to be considered.

¢ Transitional costs were applied in reviewing the ‘long run’ costs both at a
fixed RPI for each year based on 2017 and, for Net Present Value (NPV)
costs across the 25 year profiles examined.

e The results gave the relationship between cost and leakage level for all
resource zones.

e As shown in Section 7, additional supply demand scenarios were tested by
varying the inputs of demand and/or water available for use (supply),
followed by a full rerun of the model as described above.

o Other types of scenario, for example testing a particular profile of leakage
reduction policy, were costed using the logged model results to set the
optimum balance of WIS zone leakage levels for each given year. This
optimised profile was then used to calculate the full suite of cost data
required for review.

e Company cost variations from the base case for each scenario were applied
in an external model (supplied by Oxera) to provide an estimate of the
impacts on customer bills over the 25 year profile.

3.10 UKWIR, “A Framework for Accounting for Embodied Carbon in Water Industry Assets”, Ref 12/CL/01/15, 2012
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3.6.4.2 Sample result: the base case from the SELL model

Figure 3.23 and Figure 3.24 show the results for our baseline forecasts.

In the baseline scenario the least cost leakage levels for SWW and BW were

constrained by available supply, rather than being at a point where total company
costs have begun to increase with leakage. This is reflected on the charts by the
sudden drop towards the higher end of the x-axis range. For SWW this represents
a mean annual leakage level of 94 MI/d, with a range from 100 MI/d in the earlier
years to 83 Ml/d at the end of the 25 year projection. For Bournemouth Water, the

base scenario has a mean of 31 MI/d and a range from 36 Ml/d to 26 MI/d.

The current leakage level in South West Water is 84 MI/d and 19 Ml/d in the

Bournemouth Water resource zone. The model shows that it would currently be

lower cost to operate at a higher leakage level.

Customers value leakage highly and Figure 3.23 and Figure 3.24 show the impact
on the net cost if customer ‘willingness to pay’ (WTP) is included. This shows that
the long-term economic level of leakage could be in the range of 50 to 70 Ml/d in

the South West Water zones and 16 to 19 MI/d in Bournemouth Water. This is
discussed in more detail in Section 7.

Figure 3.23: SWW - costs over 25 years at a given mean leakage level
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Figure 3.24: BW - costs over 25 years at a given mean leakage level
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A full set of charts for scenarios at WRZ level, is supplied in Section A.3.4.

3.6.5 Meeting our leakage target

We have continually met our leakage targets in this AMP. Maintaining this level has
been challenging and has required us to manage leakage control operations in the
most efficient way. While our leakage target in the South West Water area remains
at 84 MI/d until 2019/20, we have an internal target to reduce to 81 MI/d over this
time. With the continued housing growth and the resultant expansion of our
network, this requires reductions in both the average leakage per property served,
and the average leakage per kilometre of main. As our target for the future remains
below the economic level, this level of challenge will remain.

In the scenario analysis in Section 7 we explore different policy choices on leakage
reduction and use the SELL modelling to understand cost, but we also assess the
wider benefits of continual leakage reduction.
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Other components of demand

Water taken unbilled

Water taken unbilled can be taken both legally and illegally. Close to 90% of the
water taken legally unbilled is used in the operation of our waste water treatment
works, the small remainder includes water used for fire fighting and highway
washing. Examples of illegal use are connections that have been made to our
distribution system without permission and consumption at void properties which
have been occupied without us having been informed. Where we have evidence of
water being taken illegally, we investigate and bring prosecutions where necessary.

We have assumed that there will be a slight drop in the amount of water taken
illegally unbilled as consumption at void properties will fall. This is the result of
more properties becoming measured, allowing us to easily identify and bill for water
that has been used.

In Section 5 we present options for reducing our own water use at waste water
treatment works.

Distribution system operational use

This component of demand covers the water that we use in the operation and
maintenance of our distribution system for purposes such as mains flushing and
service reservoir cleaning. We have assumed that the volume of water we use for
these purposes will remain at the current level for the duration of the planning
period.

Overall forecast of other components

The forecast of the total of these other components of demand are shown in Figure
3.25. The chart does not show both dry and normal year forecasts as the only
difference between them is the additional consumption of occupied void properties
during a dry summer, which is very small. Likewise the critical period forecast for
the Bournemouth WRZ does not differ significantly from the normal year forecast,
so is not shown separately either. The historic increase in consumption is the result
of increased levels of metering at our waste water treatment works, which has
shown that actual consumption was higher than we were previously estimating.

We have used this information to help develop the options for our plan. In Section 6
we set out feasible options to reduce water use at these wastewater treatment sites.
In Section 8 we set out which ones of these we have included in our proposed Plan
in order to reduce their consumption and reduce the overall demand for water on
our system.
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Figure 3.25: Forecast of other components of demand
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3.8 Total demand

3.8.1 Summary of forecast demand

Our baseline demand forecast has been prepared assuming that we continue our
current metering programme, water efficiency activity, and maintain leakage at our
targeted 2019/20 leakage level of 81 MI/d in the South West Water area, and 19
MI/d in the Bournemouth WRZ. We have also assumed a continuation of our
existing capital maintenance and mains renewal policies. We do not envisage that
the total demand will be materially affected by any changes brought about by the
non-household retail market or other possible market developments in our resource
zones.

We predict that total demand will initially fall slightly, driven by household water
savings. With a high level of metering in the base year, additional water savings will
become more difficult without new promotion, leading to continued population
growth driving demand upwards. We forecast that total normal year demand will
rise from its current level of 428 MI/d in the South West Water area, and 142 MI/d in
the Bournemouth WRZ, to 429 MI/d and 144 MI/d respectively. Our total forecast is
shown in Figure 3.26.
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The sensitivity of our supply demand forecast to higher demands is reported in

Section 7.
Figure 3.26: Total baseline demand forecast
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For comparison purposes, Figure 3.27 shows our demand forecasts against those
made in 2014 WRMPs. Some of the reasons for the differences between our
current and previous forecasts are described in Sections 3.4.7 and 3.5.6, which
describe differences in the household and non-household forecasts respectively.

In addition to these differences there is a further change between the current and
previous baseline demand forecasts for South West Water. In our 2014 WRMP we
included a reduction in leakage to 64 MI/d in our baseline forecast. In this plan we
have considered leakage reduction in our final planning scenario, not our baseline
demands. This is to make it more transparent on the decision making process on
leakage reduction.
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Figure 3.27: Total baseline demand forecast shown against 2014 WRMP
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Profile of annual demand

Our work to date does not show any large scale change in the annual profile of
demand. The weekly demand profiles used in our calculation of water supply
(Section 2) are therefore not expected to change materially over the planning
period.

The Bournemouth WRZ is constrained by peak week demand. Detailed weekly
demand profiles through the year are therefore not required for a full appraisal of
the supply demand balance.

We can occasionally experience higher levels of demand for short periods during
the winter as a result of freezing and subsequent leakage. However, in all of our
resources zones, this level of demand has historically always been lower than the
summer peak we plan for in a dry year. Given the nature of our water resources,
these short periods of high winter demand have no impact on our estimation of
Deployable Output (DO). Therefore for the purposes of this Plan we represent
winter demand by more typical values.
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Limitations of demand forecasts and plans for development

Forecasts of long-term demand changes will always entail uncertainty. Factors that
can impact consumption include: population growth, housing development,
customer behaviour, development of new technology, the state of the economy and
a changing climate. It is important to produce a plan that considers these
uncertainties inherent within our demand forecasts and is robust to a wide range of
plausible futures.

We have approached this uncertainty in two ways:

¢ We have added headroom to our demand forecasts, providing a safety
buffer should our forecasts underestimate future demand. This is described
in Section 4 of this report.

e We have considered how our plan will cope should forecast demand differ
significantly from our forecasts. Two different scenarios have been
considered; one which covers household demand being higher than
forecast, and a second that looks at higher non-household demand. These
scenarios are shown in Section 7 of this report.

While there will always be significant uncertainty over future long-term demand,
there are some things that we plan to do before our 2024 Water Resources
Management Plan to develop our forecasting capability. Central to these plans is
an expansion of our household consumption monitor, particularly in the
Bournemouth WRZ where we are currently reliant on small area monitors.

Deploying more high-frequency loggers will provide a much improved
understanding of the both the level and seasonality of household consumption.
Additionally these loggers will provide sufficiently detailed consumption data to
allow the identification of the purpose to which the water is put, providing excellent
quality data for micro-component analysis.

We also intend to deploy further loggers on non-household properties, particularly
those in the agriculture and tourism sectors, which are very important in our region.

The improvement in our understanding of seasonality, and the detail of
consumption patterns, opens the opportunity of moving towards a stochastic (or risk
based) understanding of demand. As presented in Section 8 of our proposed plan,
we intend to move to risk based demand forecasting for WRMP 2024. This will give
additional risk based data, providing more detail on the challenges higher (or lower)
demand has on our future plans.
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Target headroom

e We have calculated Target Headroom for each Water Resource Zone

e We have used a level of uncertainty from 95% declining to 85% through the
planning period

e We have not included any uncertainty for vulnerable abstraction licences

Method

We have included an allowance for uncertainty in our forecasts by calculating target
headroom. A water company’s target headroom is defined as ‘a buffer between
supply and demand designed to cater for specified uncertainties’ (Environment
Agency, Water resources planning guideline, June 2012). The purpose of including
a headroom allowance within the supply/demand balance is to include a margin
between supply and demand to allow for the risk of variations in the forecast due to
uncertainty in specific components. We commissioned consultants AECOM Ltd to
assess an appropriate target headroom on our behalf. The target headroom
assessment report is provided in Appendix 4.

Target headroom

Within the water resources planning guidelines there are two methods available for
the calculation of target headroom, developed by UKWIR in 1998 and 2003
respectively:

e ‘A Practical Method for Converting Uncertainty into Headroom’ (UKWIR,
1998): a relatively simple, pragmatic approach which attempts to quantify
uncertainty by a judgement-based proforma system; and

¢ ‘An Improved Methodology for Assessing Headroom’ (UKWIR, 2003): a
more analytical approach to the determination of uncertainty through
probabilistic simulation.

We have adopted the more improved approach of the 2003 methodology. In this
approach, a probability distribution is assigned to each individual risk or uncertainty
factor within the supply/demand balance. These are then combined and analysed
using a Monte Carlo simulation. The approach used @RISK software in conjunction
with the Microsoft Excel spreadsheet package. This assessment found that
consistent results were obtained using 10,000 iterations.

We calculated target headroom separately for each WRZ.

Two planning scenarios have been considered in this headroom assessment:

e Dry year annual average (all WRZs); and

e Dry year critical period (Bournemouth WRZ only)
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41.2 Calculation of target headroom

The types of uncertainty, relating to both supply and demand factors, as specified in
the UKWIR methodology “An Improved Methodology for Assessing Headroom”
(UKWIR, 2003) are shown in Table 4.1.

Table 4.1: Headroom Uncertainty Factors
S1 Vulnerable surface water licences
S2 Vulnerable groundwater licences
S3 Time limited licences
S4 Bulk imports
S5 Gradual pollution
S6 Accuracy of supply side data
S8 Impact of climate change on deployable output
S9 New sources
D1 Accuracy of sub-component demand data
D2 Demand forecast variation
D3 Impact of climate change on demand
D4 Demand management measures

The assumptions used to inform the headroom analysis are summarized in Table
4.2. For comparison purposes, the assumptions made for the WRMP 14 headroom
analysis are also shown.
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Table 4.2: Summary of assumptions informing the headroom analysis -
WRMP14 and dWRMP19

Factor WRMP14 dWRMP19
Supply related

S$1 - Vulnerable No vulnerable surface water licences identified. No change.
surface water
licences
S2 - Vulnerable No vulnerable groundwater licences identified. No change.
groundwater
licences

S3 - Time limited Environment Agency guidelines preclude these No change.

licences from the headroom analysis.
S$4 - Bulk imports  No bulk imports into any WRZ’s. No change.
S5 - Gradual No sources at risk in any WRZ. No change.

pollution causing a
reduction in
abstraction

S6 - Accuracy of supply-side data

S$6/1 - Uncertainty  No allowance included: groundwater DO No change.
for yields assessments use actual pumping rates rather

constrained by than nominal pumping capacities or groundwater

pump capacity sources are constrained by licence.

BW main GW sources constrained by licence
therefore this component does not apply

S6/2 - Meter 95% probability that the reading is within £5%. No change for

uncertainty for Error is distributed normally around a mean of SWW.

licence critical OoMl/d. Bournemouth WRZ

sources Standard deviation of +2% of the total DO, uncertainty
distributed normally around a mean of OMI/d used increased to +/- 5%.
in BW.

S6/3 - Uncertainty  No allowance included: Wimbleball has some No change.

for aquifer aquifer constrained sources however a high

constrained confidence in the ability of the drought curve to

groundwater estimate the source performance meant it was

sources not included.

BW main groundwater sources constrained by
licence therefore this component does not apply.

S6/4 - Uncertainty  95% probability that the value is within £10%. No change for

for climate and Error is distributed normally around a mean of SWW.

catchment OMI/d. Same uncertainty
characteristics Not included in BW. applied to
affecting surface Bournemouth WRZ.
waters

Page 4.3



South West Water
Bournemouth Water

Factor

S8 - Uncertainty of
impact of climate
change on source
yield

S9 - Uncertain
output from new
resource
developments S9

March 2018

WRMP14

Triangular distribution with upper and lower
bounds of the impact of climate on supply, and
the best estimate is the difference between the
two.

No allowance included.

Draft Water Resources Management Plan

dWRMP19
No change; however
new methodology

to determine the
upper and lower

bounds used.

No change.

Demand related

D1 - Accuracy of
sub-component
data

D2 - Demand
forecast variation

D3 - Uncertainty of
impact of climate
change on demand

D4 - Uncertain
outcome from
demand
management
measures

95% probability that the recording is within
1+2.5%. Error is distributed normally around a
mean of OMI/d.

Standard deviation of £2% distributed normally
around a mean of OMI/d used in BW.

Triangular distribution starting with 0 variation in
first year, leading linearly to £15% at the end of
the planning period.

Uncertainty from the baseline demand forecast
used in BW.

Increase in consumption by 1% at the end of the
planning period, +20% for headroom — triangular
distribution.

Not considered by BW as was assumed to be
included in the baseline demand forecast.

Assumed saving of 0.75MI/d every year thought
the planning period. Estimated pro rata on the
basis of forecast DI between the three WRZs.
Triangular distribution with 0 as most likely, +10%

Not included in BW.

No change for
SWW.

Bournemouth WRZ
uncertainty
increased to +2.5%.

No change for
SWW.

WRMP14 SWW
uncertainty applied
to Bournemouth
WRZ.

Increase in
consumption by
0.71% in Colliford,
0.74% in Roadford,
0.72% in Wimbleball
and 0.54% in
Bournemouth.

Same saving and
uncertainty applied,;
however saving is
estimated pro rata
on the basis of
forecast distribution
input, estimated from
historical trends,
between the four
WRZs, to include
Bournemouth WRZ.
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Summary of key changes in assumptions from WRMP14

Bournemouth Water alignment with SWW

For some headroom factors, the WRMP14 for Bournemouth Water applied slightly
different assumptions to those used in the SWW WRMP14. These were in the S6/2
and D1 components. For this analysis we reviewed these and have adopted a
common approach in all zones

Climate Change methodology

The assessment is consistent with WRMP14 in all categories except for the
categories assessing the impact of climate change on deployable output (S8).
There has been a change in the methodology for estimating the impact of climate
change on WAFU (including uncertainty) since WRMP14. Previously, UKCP09
monthly flow factors were used to obtain “dry” and “wet” predictions, which were
used to give an estimate of uncertainty to include in the headroom.

The new guidance specifies that where a WRZ is classified as Low Vulnerability
and rainfall-runoff models are available, a “Tier 2” analysis should be undertaken as
a minimum®**. This involves the use of 11 climate data scenarios from the UKCP09
Spatially Coherent Projections (SCPs) to generate monthly climate change factors
for precipitation and PET to carry out rainfall-runoff modelling. This is the case for
our groundwater sites and this methodology was used to produce monthly yields for
our groundwater sources. These groundwater yield profiles were then input into our
conjunctive use models in order to model climate change impacts on WAFU for
each WRZ.

Our WRZs are predominantly surface water systems and hence our conjunctive use
models are driven mainly by historic river flow and reservoir inflow sequences. The
new climate change guidance specifies that where a WRZ is classified as Low
Vulnerability and rainfall-runoff models are not available, a “Tier 1” analysis should
be undertaken as a minimum*2. We do not have rainfall-runoff models for our
surface water inflows because our historic rainfall data is much less robust and
reliable than our historic river flow and reservoir inflow data. This assessment
therefore used a dataset consisting of 11 equally likely scenarios of hydrology to
2085/86 (Future Flows hydrology monthly change factors scenarios) to determine
the minimum, mean and maximum climate change impacts on WAFU. These
WAFU values were then scaled to produce estimates for each year in the planning
period. See Section 2.3.5.5 for details on the scaling method used.

Further details of the methodology are provided in Appendix 4.

j‘; Environment Agency, June 2016. Estimating impacts of climate change on water supply
“ Ibid. 4.1
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Available headroom

The available headroom in a WRZ is defined as the difference between the Water
Available for Use (WAFU, which is Deployable Output (DO) including raw water
imports less raw water exports, less outage) and the Dry Year Annual Average
Unrestricted Daily Demand. If the available headroom is predicted to be less than
the target headroom, then we should take action to avoid the risk of failing to meet
our chosen level of service. Section 5 shows that all our WRZ have sufficient
available headroom over the planning period.

Target headroom

Target headroom and the appropriate level of risk

The choice of the target headroom allowance requires that a balance is made
between the costs and risks to customers and the environment afforded by a low
allowance against those of a high allowance. This involves judgment of an
appropriate level of risk to include in the forecasts.

For this plan we have determined the acceptable level of risk to be 95% in the
beginning of the planning period, falling to 85% by 2045. This is considered to be
appropriate in order to ensure headroom is not so large that it drives unnecessary
expenditure, but equally not so small that it leaves the possibility that the planned
level of service cannot be met. A higher level of risk is more acceptable in the future
than in the early years (first 5 years) because as time progresses, the uncertainties
for which headroom allows reduce and there is more time to adapt to any changes.
This is in line with the Environment Agency’s Planning guidelines** which promote
the use of a glide path approach. The level of risk allowed for in the short term is
consistent with Ofwat requirements** which state that for target headroom
companies should use 95% uncertainty (or equivalent for complex methods) for the
first five years of the planning period forecasts.

Our choice of allowance in the long term is our judgment on an appropriate level.
Our customers consider a safe and reliable water supply as their number one
priority. Our supply region economy is dominated by tourism and therefore we think
it is appropriate to take a balanced view of whilst taking wider factors in to account.
Lower or higher long term levels could be chosen, however, as shown in Section 8,
we have chosen a flexible plan that can adapt and the choice of the percentile
uncertainty in the long term does not drive new water resource schemes in our
Plan.

Table 4.3 shows how the target headroom allowance changes for the level of
uncertainty chosen, in this case for the end of the planning period in 2045. The 85%
level of confidence, used in our supply-demand balance calculations, is highlighted.

43 Environment Agency and Natural Resources Wales (2017) , Interim WRPG update, FINAL-April 2017
44 Ofwat (2017), Delivering Water 2020: consultation on PR19 methodology Appendix: Outcomes technical definitions
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Table 4.3: Target headroom at the end of the planning period (2044/45)
WRZ Probability

55% 60% 65% 70% 75% 80% 85%* 90% 95%*
Colliford WRZ (Ml/d) 079 259 444 649 845 10.74 13.31 16.62 21.07
Roadford WRZ (Ml/d) 213 458 723 999 1278 16.16 19.90 24.68 31.73
Wimbleball WRZ (MI/d) 049 141 230 333 442 573 715 9.04 1165
Bournemouth WRZ DYAA (MI/d) 176 358 555 7.63 990 1212 14.89 1853 23.39
Bournemouth WRZ DYCP (Ml/d) 227 469 7.10 978 1244 1530 18.71 2267 29.10

* Risk Percentile to be used at the end of the planning period (highlighted in bold)

422 Target Headroom changes over the planning period

Figures 4.1a to 4.1e below summarise how the headroom uncertainty varies over

time in each WRZ. These figures also show the target headroom we have included
in our forecasts. It can be seen that generally the uncertainty increases with time
however the glide path approach means that the headroom allowance is actually
lower at the end of the planning period than it is at the start.

To prevent step changes in our forecasts, we smoothed the target headroom
allowance across the planning period. Step changes would otherwise potentially
give rise to discontinuities in decision making around the change point.

Figure 4.1a: Headroom uncertainty and varying risk percentiles and

Target Headroom for Colliford WRZ
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Figure 4.1b: Headroom uncertainty and varying risk percentiles and
Target Headroom for Roadford WRZ
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Figure 4.1c: Headroom uncertainty and varying risk percentiles and
Target Headroom for Wimbleball WRZ
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Figure 4.1d: Headroom uncertainty and varying risk percentiles and
Target Headroom for Bournemouth WRZ DYAA
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Figure 4.1e: Headroom uncertainty and varying risk percentiles and

Target Headroom for Bournemouth WRZ DYCP
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4.2.3 Target headroom and the impact of individual components

We have used a Monte Carlo approach to the assessment of target headroom in
accordance with the guideline*°. This produces a joint probability distribution by
combining individual probability distributions in a stochastic manner. Therefore the
isolation of an element of target headroom associated with an individual risk can be

5 Ibid. 4.3
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misleading. The sum of headroom values calculated from individual Monte Carlo
simulations of sub-groups of headroom components is unlikely to be equal to one
headroom calculation containing all the components. However, it is useful to show
the scale of impact of the different components to highlight their relative significant
in providing uncertainty.

The relative contribution of the different components of the target headroom
assessment at the 85" percentile is shown below for each WRZ (figures 4.2a to
4.2¢). Figures for both dry year annual average and dry year critical period are
provided for the Bournemouth WRZ as this zone is assessed for the impact of high
demands within a critical period as part of our supply demand balance analysis.

The uncertainty associated with the impact of climate and catchment characteristics
on surface waters (S6/4) has the largest contribution to the headroom allowance
across the whole planning period. As the forecast moves further into the future,
uncertainties associated with the demand forecast variation and the impact of
climate change on DO also increase.

Uncertainties associated with demand management measures and impact of
climate change on demand also start to contribute to the headroom allowance
towards the end of the planning period, with the latter contributing the least to the
allowance in all WRZ'’s with the exception of Colliford.

Figure 4.2a: Relative contributions of different components to target
headroom for Colliford WRZ
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Figure 4.2b: Relative contributions of different components to target
headroom for Roadford WRZ

Figure 4.2c: Relative contributions of different components to target
headroom for Wimbleball WRZ
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Figure 4.2d: Relative contributions of different components to target
headroom for Bournemouth WRZ DYAA

Figure 4.2e: Relative contributions of different components to target
headroom for Bournemouth WRZ DYCP

4.2.3.1 Impact of Climate Change Uncertainty

The impact of climate change on the target headroom allowance has been
assessed separately in accordance with the Environment Agency’s WRPG (April
2017). The full results can be found in Appendix 4, whilst a summary of the results
is shown in Table 4.5. It is clear the impact of uncertainty around the impact of
climate change is small relative to some of the other headroom components. The
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impact of climate change in Bournemouth WRZ is particularly limited since there is
no predicted impact on supply, only an impact of climate change on demand.

The relative importance of demand uncertainty and the impact of climate and
catchment characteristics is significant in relation to our decisions in our final plan
(Section 8).

The plan includes a small number of actions early in the planning period to help
mitigate these risks. In doing so, we have used the target headroom analysis not

only to plan appropriately for the future, but to also to inform the type of actions we
should take.

Comparison with WRMP14

Changes to the risk profile

It should be noted that in WRMP 14, the risk profile chosen was the 85" percentile
at the start of the planning period, falling to the 70" by the end of the planning
period. The chosen risk profile for the dWRMP19 assessment is the 95" percentile
at the start of the planning period, falling to the 85" percentile by the end of the
planning period.

Table 4.4 compares the 95" and 85" percentiles for the WRMP14 and dWRMP19
headroom analyses, in order to provide a like for like comparison.

Table 4.4: Headroom allowance summary and comparison with
previous results

Headroom allowance in Headroom allowance in
WRMP14 (Ml/d) dWRMP19 (Ml/d)
Start of End of Start of End of
planning planning planning planning
period period period period
(95" Perc) (85" Perc) (95" Perc) (85" Perc)
Colliford 15.53 15.50 15.53 13.31
Roadford 23.72 21.52 23.72 19.90
Wimbleball 6.66 7.50 8.71 7.15
Bournemouth (DYAA) 2.40* 3.90* 19.61 14.89
Bournemouth (DYCP) 2.80* 5.50* 21.80 18.71

* Only results from the 90" percentile were available for the Bournemouth WRZ headroom allowance
for WRMP14.
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As can be seen in Table 4.4, when comparing the WRMP14 and dWRMP19
headroom values for the 95" and 85" percentiles, overall the headroom allowance
for AWRMP19 at the start of the planning period is identical to the WRMP14
allowance for Colliford and Roadford WRZs and is similar for Wimbleball WRZ.

The dWRMP19 headroom allowance at the end of the planning period is lower than

WRMP14 for the SWW WRZs. This is because the impact of climate change on the
headroom allowance is much lower in this assessment than in WRMP14, as shown

in Table 4.5. This is likely to be due to the change in the methodology for estimating
the impact of climate change on DO (including uncertainty) since WRMP14.

For Bournemouth WRZ, the target headroom has increased between WRMP14 and
this Plan, due to both the change to the acceptable level of risk selected (as
described above and in Section 5) and to changes to assumptions for the S6/2,
S6/4 and D1 target headroom factors (see Section 5). We have adopted a common
approach in all WRZs for dWRMP19.

Table 4.5: Comparison of the contribution of climate change on the
headroom allowance between WRMP14 and WRMP19

Estimated contribution of Estimated contribution of

climate change on climate change on
headroom (%) headroom (%)
Start of End of Start of End of
planning planning planning planning
period period period period
WRMP14 WRMP14 WRMP19 WRMP19
Colliford 4.6 33.1 1.7 6.1
Roadford 3.9 28.7 4.9 19.7
Wimbleball 42 31.5 1.5 5.2
Bournemouth (DYAA) N/a N/a 0 0.5
Bournemouth (DYCP) N/a N/a 0 0.5

Allowing for climate change in the Bournemouth WRZ

It can be seen that the headroom allowance for Bournemouth WRZ is significantly
higher than in WRMP14. This is because the WRMP14 assessment for
Bournemouth did not take into account S6/4 as all their sources are licence-
constrained and therefore they assumed that climate change would not impact
supply. Following a review of the resource zone, it was decided that this approach
was not appropriate in this assessment, as the purpose of the headroom
assessment is to determine uncertainties regardless of whether the supply is
considered to be sufficient. This combined with an increase in the uncertainty
factors for S6/2 and D2 have resulted in a higher headroom allowance, since these
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three components have the largest impact on the headroom allowance as shown in
the full analysis in Appendix 4.

By way of comparison, at PR14 the target headroom allowance was equal to
approximately 5 Ml/d, or 1.5% of demand, to cover all uncertainties. As shown in

Section 5, however, the baseline supply demand forecast is not sensitive to the
choice of target headroom allowance in this zone.
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5. Baseline position

e Our baseline forecasts show that Bournemouth, Roadford and Wimbleball
WRZs are in surplus throughout the planning period

o Colliford WRZ is in surplus until the end of the planning period with a minor
deficit of 1.1 Ml/d in 2044/45

51 Baseline supply demand balance

This section sets out our baseline supply demand balance forecast. It uses the
data from Sections 2 to 4 and presents the results by WRZ.

The supply demand balance in all our WRZs has changed between WRMP14 and
this Plan.

Changes in WRZ WAFU and demand between WRMP14 and this Plan are
described in the relevant sub-sections below.

The changes in our baseline demand forecasts compared to WRMP14 are
described in Section 3 of this report. In summary,

e Forecast demand in our South West Water WRZs is higher than previously
forecast, due to the long-term trend of reducing household and non-
household consumption that had been observed when we produced our last
plan, levelling out

o We previously included planned leakage reduction in our baseline demand
forecast, but in this Plan we have accounted for this in our final planning
scenario instead to make our Plan more transparent

e Forecast demand in the Bournemouth WRZ is slightly lower than in
WRMP 14, which relates to non-household consumption being lower than
expected.

Target headroom has increased between WRMP14 and this Plan for all WRZs.
The main reason for this increase is the selected level of acceptable risk:

e For WRMP14 we determined this to be 85% at the beginning of the planning
period, falling to 70% by 2040

e For this Plan, in line with Ofwat>" and Environment Agency guidance®?, we
have determined the acceptable level of risk to be 95% in the beginning of
the planning period, falling to 85% by 2045.

51 Ofwat (2017), Delivering Water 2020: consultation on PR19 methodology Appendix: Outcomes technical definitions
%2 Environment Agency and Natural Resources Wales (2017), Interim WRPG update, FINAL-April 2017
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Other changes to target headroom between WRMP14 and this Plan are
summarised in the relevant sub-sections below and described in more detail in
Section 4.

The chapters below show our baseline supply demand balance position for each
WRZ. Further detail is provided in Appendix 5.

Colliford WRZ

Figure 5.1 below shows how forecast demand plus target headroom in Colliford
WRZ compares to the WAFU. WAFU falls slowly across the planning period due to
climate change, whilst demand remains fairly flat, resulting in the WAFU remaining
above demand plus target headroom throughout most of the planning period, with a
minor demand deficit in 2044/45 (1.1 Ml/d).

WAFU has increased between WRMP14 and this Plan. Changes in the weekly
demand profiles and forecast WIS zone demand relative to each other have
reduced the peak to average demand ratio in south and west Cornwall. As part of
the system modelling to determine WAFU, we reviewed all assumptions and
constraints (e.g. reservoir control curves) to see if we can better optimise our
operations. This showed that we could increase our capacity in this WRZ.

Target headroom has increased WRMP14 and this Plan, the main reason for this
increase being the change to acceptable level of risk selected (as described in
Section 5.1 above and in Section 4).

The increase in WAFU is offset by the increases in demand and target headroom,
resulting in a much smaller supply demand surplus in this Plan.
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51.2

Figure 5.1: Colliford WRZ baseline supply demand position

Roadford WRZ

In addition to WAFU falling throughout the planning period as a result of climate
change, a sustainability reduction of 2 MI/d at one of our sources comes into effect
in 2018/19. In spite of these reductions in WAFU, the WAFU in this WRZ remains
above demand plus target headroom throughout the planning period (Figure 5.2).

WAFU across the planning period has changed very little WRMP14 and this Plan.
Sustainability reductions that were forecast in WRMP14 have come into effect by
2016/17.

Target headroom has increased WRMP14 and this Plan, the main reason for this
increase being the change to acceptable level of risk selected (as described in
Section 5.1 above and in Section 4).

The increases in demand and target headroom have resulted in a much smaller
supply demand surplus in this Plan.
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Figure 5.2: Roadford WRZ baseline supply demand position

5.1.3  Wimbleball WRZ

WAFU falls slowly across the planning period due to climate change, whilst demand
remains fairly flat, resulting in the WAFU remaining above demand plus target
headroom throughout the planning period (Figure 5.3).

WAFU across the planning period has changed very little WRMP14 and this Plan.
Target headroom has increased WRMP14 and this Plan, the main reason for this
increase being the change to acceptable level of risk selected (as described in

Section 5.1 above and in Section 4).

The increases in demand and target headroom have resulted in a much smaller
supply demand surplus in this Plan.
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51.4

5.1.4.1

Figure 5.3: Wimbleball WRZ baseline supply demand position

Bournemouth WRZ

In the BW supply area both the DYAA and DYCP WAFU have decreased between
WRMP14 and dWRMP19. For this Plan, we did a full review of WTW capacities
and WTW losses and operational use. This showed that during the peak demand
period infrastructure constraints limit our WAFU. See Sections 2.7 and 7 for details.

Target headroom has increased WRMP14 and this Plan, due to both the change to
the acceptable level of risk selected (as described in Section 5.1 above and in
Section 4) and changes to assumptions for the S6/2, S6/4 and D1 target headroom
factors. For these factors, the WRMP14 for BW applied slightly different
assumptions to those used in the SWW WRMP14. For this Plan we reviewed these
and have adopted a common approach in all WRZs. This has led to an increase in
target headroom for both the Bournemouth WRZ DYAA and DYCP scenarios.
Details of these changes are given in Section 4.

Dry year annual average (DYAA)

Figure 5.4 shows how forecast demand plus target headroom in Bournemouth WRZ
compares to the WAFU, for the DYAA scenario.

There is no impact of climate change on WAFU throughout the planning period.
There is a drop in WAFU in 2028/29 due to the weekly licence limit on one of the
abstraction licences reducing.
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The decrease in WAFU and the increase in target headroom have resulted in a
smaller supply demand surplus in this Plan.

Figure 5.4: Bournemouth WRZ baseline supply demand position - DYAA

5.1.4.2 Dry year critical period (DYCP)

Figure 5.5 shows how forecast demand plus target headroom in Bournemouth WRZ
compares to the WAFU, for the DYCP scenario.

There is no impact of climate change on WAFU throughout the planning period.
There is a drop in WAFU in 2028/29 due to conditions on one of the abstraction
licences changing.

The decrease in WAFU and the increases in demand and target headroom have
resulted in a smaller supply demand surplus in this Plan.
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5.2

Figure 5.5: Bournemouth WRZ baseline supply demand position - DYCP

Baseline plan performance

With the exception of a very small deficit at the very end of the planning period in
Colliford WRZ, the baseline forecasts show all our WRZs are in surplus.

Our lowest cost plan will be to not undertake any new activity to maintain the supply
demand balance.

In Section 7 we assess the performance of such a plan and compare it to other
alternatives. We have done this through a range of scenario tests.

Even though our baseline position shows no significant supply demand deficits, we
considered it prudent to assess options to ensure that our Plan is robust to a range
of different future scenarios. Section 6 sets out what these options could be.
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6. Future options

e We have considered both supply and demand-side unconstrained options and
identified a list of feasible options which could be taken forward

e Our customer preferences are to focus on reducing leakage and demand, and
we have therefore concentrated our work in this area

o We have considered water trading and options involving cross water company
boundaries. We have identified a potential option which could transfer water
from our Bournemouth WRZ to Southern Water’s area of supply

6.1 Introduction
In the previous chapters we have assessed our available supply against our
forecast demand to give an understanding of our baseline forecast for water supply

and demand position.

In this section we consider and describe the options that are available for our water
resources planning strategy.

Options could be used to remove a deficit in the supply demand balance in a WRZ
or to take into account key policy priorities as referenced in the Water Resources
Planning Guideline®".
In all cases, we have considered options that would be of benefit to both the dry
year annual average and critical period. There is therefore no need for us to
distinguish between options in respect of this issue.
We have considered options that will allow us to improve our service to customers,
provide long-term best value, to be of benefit to the environment as well as
considering opportunities for collaboration with other water companies.

6.2 Process for developing unconstrained options
The starting point in developing options is producing an unconstrained list of water
management options. In accordance with the EA guideline®?, the different types of
options were based on the UKWIR WR27 water resources planning tools project®®.
We divided the different types of options into five categories: -

(i Interconnection with neighbouring water companies and water trading options

(i)  Customer side management options (reducing demand)

Z‘; Environment Agency and Natural Resources Wales (2017), Water resources planning guideline — April 2017

“ Ibid. 6.1

63 UKWIR (2012), Water Resources Planning Tools 2012 Economics of Balancing Supply and Demand (EBSD) Report,
Report: 12/WR/27/6
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(i)  Distribution side management options (including managing leakage)

(iv) Distribution expansion and production side management options (increasing
supply)

(v)  Resource management options (increasing supply)

Further details of the types of option in each category are given in Section A.6.1.
For each type of option we developed a set of unconstrained options. The options
were considered at an inter-water company, water company or WRZ level as
appropriate.

These sets of options are termed the unconstrained list of options because they do
not take account of factors such as environmental and planning restrictions, health
and safety regulations, legal restrictions, promotability or risk.

Screening criteria

The unconstrained list of options provides a framework from which to identify a set
of options which could be used to develop our WRMP.

In order to derive a set of options appropriate to the circumstances relevant to our
WRZs, a screening criteria needs to be derived and applied.

This process is shown in the figure below. The screening criteria we have used are
presented in Table 6.1.
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Figure 6.1:
Table 6.1: Screening criteria
Theme Screening criteria

Demand, supply  Yield/demand reduction
and transfer

options Cost
Energy/carbon/environmental
Promotion/reliability of delivery
Flexibility

Supply and Physical and geological

transfer options

only

Environment

Fisheries

Draft Water Resources Management Plan

Screening approach for feasible options

Description

The option does not generate a
significant additional yield or resource

The option is unlikely to be attractive
due to high costs with few other benefits

The option is unlikely to be attractive
due to high energy costs, carbon
emissions, or environmental costs

The option is likely to be difficult to
promote either because of known
conflicts with a public policy or because
of material likely objections from
interested parties; or has highly known
unreliable take-up from customers

The option does not allow flexibility to
deal with changing circumstances

The physical geography or geology of
the region means the option is unlikely
to be technically feasible

There are likely to be significant
environmental problems related to the
option

There are likely to be significant
fisheries problems with the option
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Theme Screening criteria Description

Water quality There are likely to be significant water
quality problems with the option

Demand options  Customer relationship/participation The option does not promote an
only enhanced relationship with customers

Customer affordability The option does not help customers with
affordability or take control of their
consumption and bills

Peak tourist season The option is unlikely to help reduce
pressure on water and waste
infrastructure during peak periods

National or sector policy The option is in conflict to national or
sector policy guidelines

Difference from baseline The option is not sufficiently different
from baseline activities

Innovation The option is not innovative

When assessing our feasible options, we looked at the alignment to customer
preferences across the whole plan, rather than at the individual option level.

Our baseline supply demand position does not show any significant supply demand
deficit, as shown in Section 5. Our unconstrained and feasible demand
management options list is therefore able to include more innovative approaches
than have been considered historically. This enabled us to objectively review
options that may have significant customer benefits so that we can understand and
develop solutions over the planning period without being constrained to more
traditional options.

In reviewing our feasible demand management options we have also paid particular
attention to how options link to multiple benefits, for example, overall customer
service and affordability delivery. This is to ensure the links across the business
plan drivers are embedded into our water resources planning. This is discussed in
more detail in Section 8.

Interconnection with neighbouring water companies and water trading
options

A key policy area within the WRMP19 is to consider the opportunities for further
interconnection and trading across water company boundaries, as well as
considering opportunities for new ways of working. This is largely as a result of
water stress across parts of England and Wales. We have therefore considered the
potential for these options further, taking into account the framework in the UKWIR
WR27°“ report.

54 Ibid. 6.3

Page 6.4



6.4.1

6.4.1.1

6.4.1.2

South West Water Draft Water Resources Management Plan
Bournemouth Water| March 2018

Conjunctive use and interconnection options with neighbouring water companies

Introduction

This section considers options for both increased conjunctive use for resilience
purposes with neighbouring water companies, as well as options for imports or
exports which could give WAFU benefit across water company boundaries.
(Further development of strategic interconnections between and within our own
WRZs is covered in Section 6.8).

There are no boundaries with other water companies for our Colliford and Roadford
WRZs. Wimbleball WRZ has a boundary with Wessex Water; Bournemouth WRZ
has a boundary with both Wessex Water and Southern Water.

Water Resources Long Term Planning Framework, Water UK Report °°

Water UK’s report®® identified a number of sub-regions across England and Wales
for strategic water resources planning purposes defining areas as deficit, donor and
transfer regions. An extract of the report is shown in Figure 6.2 below.

Figure 6.2: Overview of drought sub-regions (deficit, donor and transfer
regions and potential strategic transfers)

As can be seen above, the South West Donor region included our Wimbleball and
Bournemouth WRZs, and indicated the potential to provide transfers to the South
East Excluding London area (SEEL) as well as Bristol. SEEL includes Southern
Water’s area of supply.

:‘Z Water UK (2016), Water Resources Long Term Planning Framework
= Ibid. 6.5
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6.4.1.3 Unconstrained options for interconnections with neighbouring water companies

As described in Section 6.2, the UKWIR WR27 report®’ gives a framework for
options relating to interconnection between water companies and water trading.

In 2017, taking into consideration the findings in the above Water UK report, we
worked with consultants®® to analyse in more detail potential options for
interconnection with neighbouring water companies.

Transferring water from Colliford WRZ to outside our area is currently assumed to
be geographically impractical and not economically feasible. However, for
completeness we also considered the potential for transfers from the Roadford
WRZ.

Early on in the study, we identified that a number of options could be discarded for
practical reasons or because the scheme formed part of another scheme. For
completeness these options are included in Section A.6.2.

The potential options for interconnection are shown in Table 6.2. These include
both options for increased resilience and options to transfer water to areas of the
country potentially in deficit.

Table 6.2: Potential options for interconnection with neighbouring water
companies
Potential Scheme Donor Reference number*  Description
WRZ
Gunnislake to Wessex | R Option G3 Raw water link to Pynes WTW and
Water Bulk Supply treated water link to Taunton
Options
(15 MI/d) Option G4 Raw water link to new WTW at
Taunton
Northbridge to W Option N2 Raw water link to Allers WTW and
Wessex Water Bulk treated water link to Taunton
Supply Options
(5 MI/d) Option N4 Raw water link to Taunton and

treatment at Taunton

Option N5 Treatment at Pynes WTW and
treated water link to Taunton

Option N6 Treatment at Pynes WTW,
enhancement of Pynes main and
new treated water link to Bridport

6.7 .
Ibid. 6.3
68 Atkins (2017). South West Water Bulk Supply Options Study Phase 2 Report South West Water
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Potential Scheme Reference number*  Description

Combined Gunnislake | R Option GN1 Raw water link to Pynes and
and Northbridge treated link to Taunton (20 Mi/d)
Options (20 Ml/d) and (combined G3 and N5)
w
Option GN2 Raw water link to Taunton (20MI/d)

(combined G4 and N4)

Wessex Water to Option R1 Maundown to Tiverton treated
SWW Resilience water link main
Schemes
(10 Mi/d)
Option R2 Taunton to Tiverton treated water

link main (10 Mi/d)

Option R4 Chard to Axminster treated water
link main and link to Pynes main
(4.5 Mi/d)
Option R6 Bridport to Axminster treated water
link (10MI/d)
Option R7 Chard to Axminster treated water
link (3 MiI/d) and 1.5 MI/d link to
Hook WTW
Option R8 Chard to Hook WTW (1.5 MI/d)
Bournemouth WRZ B Option B1 Bournemouth WRZ to Southern
bulk supply options Water: via a pipeline through the

New Forest (20 Mli/d)

Option B2 Bournemouth WRZ to Wessex
Water: Canford Bottom to
Summerslade (20 Mi/d)

Option B3 Bournemouth WRZ to Wessex
Water: Ringwood to Codford (20
Mi/d)

Table note:

R Roadford WRZ
w Wimbleball WRZ
B Bournemouth WRZ

*As explained above, some initial options were discarded and hence non-sequential option reference
numbers. Options were discarded for practical reasons or because the scheme formed part of another
scheme.
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Each option was costed and further details are available in Section A.6.2.1.

A summary of the key conclusions from the study are given below, with further
details in Section A.6.2.

Gunnislake and Northbridge bulk supply options

The Gunnislake options are the most expensive of the options considered within
this study due to the longest transfer lengths of over 130km, with indicative AIC
values of 234-243p/m3 for options G3 and G4 (15 Mi/d).

For the combined Gunnislake to Northbridge options the cost effectiveness of these
schemes increases due to the increase in transfer volume from 15 Mi/d to 20 Mi/d,
with indicative AIC values of 184-193p/m3 for options GN1 and GN2.

The consultants’ report concluded:-

o ‘the cost estimates for the Gunnislake and Northbridge options to provide a
bulk supply to Wessex Water for onward transfer to Bristol Water, are
substantially higher than available cost data for more local Bristol Water and
Wessex Water resource options. This is likely to be due to the very large
transfer distances from SWW to Wessex Water

o “Hence none of the Gunnislake or Northbridge options appear to be
economically viable, when compared to more local resource options, noting
that some of the differences between company AlC values will be due to
differences in unit cost rates and allocation of risk

SWW resilience options with neighbouring companies

The resilience schemes have high AIC values, mainly because the resilience
schemes are likely to operate relatively infrequently, but will still incur maintenance
costs.

The consultants’ report concluded:-

e “None of the considered resilience schemes appear to be economically
viable, given the long transfer lengths required and the ongoing
maintenance effort required for schemes that may only operate very
infrequently. Further consideration of the Hook option R8 may be
appropriate given that this has the shortest transfer distance (8km)”

Options from Bournemouth WRZ

The available resources from the Bournemouth WRZ are currently constrained by
the Water Treatment Works (WTWs) capacities. The available resource could be
increased following significant investment at the WTWs, which is further covered in
Section 7.
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For the purposes of this section, it is assumed that the above investment has
occurred and a potential transfer of the order of 20 MI/d is available. Therefore,
although 3 options were considered, it is likely to be feasible to implement only one
of the supply options identified.

The consultants also considered the practical aspects of the pipeline routes and
concluded for options B2 and B3 above that:-

‘promotion of these two schemes could be very difficult in the short term with
strong objections likely from landowners and other stakeholders’.

Option B1 has an indicative AIC value of 58 p/m3 and would involve 20 Mi/d
transfer scheme to Southern Water. The pipeline route would involve laying a
pipeline across the New Forest, and the consultant report notes:-

“Laying a pipeline through the New Forest National Park would be highly
controversial and a very strong case would be required to obtain consent
from the New Forest planning authority”

It should also be noted that there will be additional costs for this option:-

o to allow for the cost of distributing the transferred water within the Southern
Water network

e to allow for the increased investment in the WTW capability above the
Bournemouth WRZ needs

e to allow for any changes in the way water needs to be moved around within
the Bournemouth WRZ to support the transfer

Note — none of these potential additional costs were included within the AICs given above

Infeasible or rejected interconnection with neighbouring water companies options

All options were screened using the criteria in Table 6.3, to identify options that are
considered not feasible for inclusion in our final planning scenario by either
ourselves or a neighbouring water company.

A summary of these infeasible or rejected options is given below, along with the
reasons for not being considered further.
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Table 6.3: Summary of infeasible or rejected Interconnection with
neighbouring water companies options

Reason For Rejection

Yield/demand reduction’
Energy/carbon/environmental®
Promotion/reliability of delivery4
Physical and geological®

Customer relationship/participation®
Customer affordability"’

Peak tourist season'?

National or sector policy™

Difference from baseline™

]
=
]
N
]
o
S
]
o
7]
]
x
S
[7]
-
s

Flexibility®
Environment’
Fisheries®
Water quality®
Innovation®

Table notes:

" Yield / demand reduction: The option does not generate a significant additional yield or resource

2 Cost: The option is unlikely to be attractive due to high costs with few other benefits

8 Energy / carbon / environmental: The option is unlikely to be attractive due to high energy costs, carbon emissions, or

environmental costs

Promotion / reliability of delivery: The option is likely to be difficult to promote either because of known conflicts with a
public policy or because of material likely objections from interested parties; or has highly known unreliable take-up from
customers

Flexibility: The options does not allow flexibility to deal with changing circumstances

Physical and geological: The physical geography or geology of the region means the option is unlikely to be technically
feasible

Environment: There are likely to be significant environmental problems related to the options
Fisheries: There are likely to be significant fisheries problems with the option

Water quality: There are likely to be significant water quality problems with the option

" customer relationship / participation: The option does not promote an enhanced relationship with customers

Customer affordability: The option does not help customers with affordability or take control of their consumption and
bills

11
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Peak tourist season: The option is unlikely to help reduce pressure on water and waste infrastructure during peak

periods

National or sector policy: The option is in conflict to national or sector policy guidelines
Difference from baseline: The option is not sufficiently different from baseline activities

Innovation: The option is not innovative

*Options 9—-15 relate to Demand options only and are not relevant to the proposed Supply and Transfer options.

6.4.3

6.4.4

Feasible interconnection with neighbouring water companies options

Options that are feasible and we have determined could form part of either another
water company’s or our final planning scenario, are summarised in Table 6.4 below.

Table 6.4: Feasible interconnection with neighbouring water companies
options
Ref. Option description
B1 Bournemouth WRZ to Southern Water: pipeline route via New Forest
(20 MI/d)
B2 Bournemouth WRZ to Wessex Water: Canford Bottom to
Summerslade (20 Mi/d)
B3 Bournemouth WRZ to Wessex Water: Ringwood to Codford (20
Mi/d)

Note: See Section 6.4 above regarding practical aspects of the pipeline routes

The above information has been shared with Southern Water to assist with the
development of their WRMP19.

We have taken the findings from the above into account when considering our
feasible options in Section 6.8 below and scenarios in Section 7.

Third party options and water trading

We are considering the potential for third parties to be able to provide solutions at a
lower cost than our own solutions, both in terms of demand and supply-side
options.

Ofwat’s Market Information Platform, which will be introduced in 2018, will both
assist third parties in developing bids and make water company data more
accessible. We are fully engaged in this process. For example, we have met with
the National Farmers Union (NFU) regarding this area of work.

However, our customer preferences are to focus on reducing leakage and demand,
and we have therefore initially concentrated our work in this area before taking
more water out of the environment.
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With regard to water trading, as described above, we are engaging with Southern
Water regarding the potential for using surplus water in our Bournemouth WRZ to
help address supply demand deficits in the Southern Water supply area.

6.5 Customer side management options (reducing the demand for water)
The Guiding principles for water resources planning®® ask companies to promote
the efficient use of water within their plans, continuing the recent trend of declining
per capita consumption. Options within this section help to achieve these

objectives.

6.5.1 Unconstrained list of customer side management options

As described in Section 6.2, the UKWIR WR27 report®'° gives a framework for
options relating to customer side management options, which are aimed at
decreasing the demand for water. We used this framework, along with other work
by our consultants, AMEC Foster Wheeler who worked with Waterwise, to produce
an unconstrained list of potential demand-side options. This was completed by
examining examples of current good practice from the UK and around the world, as
well as examining innovative new approaches.

Details of this list as applied to our area are shown in Appendix 6.

6.5.2 Infeasible or rejected customer side management options

All options were screened using the criteria in Section 6.3 above to identify options
that are considered not feasible for inclusion in our final planning scenario. A
summary of these infeasible or rejected customer side management options is
given in Section A.6.3.

6.5.3 Feasible customer side management options

Options that are feasible and we have determined could form part of our final
planning scenario are summarised in Table 6.5 below.

Table 6.5: Feasible customer side management options

Ref. Option description
CU20a Retrofit (metered)
CU20b Retrofit (unmetered)
CU20c Retrofit (metered+leaky loos fix)
cu20d Retrofit (unmetered+leaky loos fix)
Cu21 Social housing retrofit

69 Defra (2016), Guiding principles for water resources planning
619 bid. 6.3
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Ref. Option description
Cu26 Holiday home rental water efficiency
Cus4 Reduced infrastructure charge
CU60a Community incentives (5yr)
CU60b Community incentives (10yr)
Ccue2 Social norms feedback on bills
CU65a WWTW final effluent reuse (Ashford)
CU65b WWTW final effluent reuse (Buckland)
CU65c WWTW final effluent reuse (Brokenbury)
Cue5d WWTW final effluent reuse (Camborne)
CU65e WWTW final effluent reuse (Camelshead)
Cuesf WWTW final effluent reuse (Cornborough)
CU65g WWTW final effluent reuse (Countess Wear)
CUB5h WWTW final effluent reuse (Ernesettle)
CuU65i WWTW final effluent reuse (Marsh Mills)
CUB5j WWTW final effluent reuse (Plymouth Central)
CU65k WWTW final effluent reuse (Radford)

A description of the each of the feasible options is given in Section A.6.3.3.

Information on the cost of each option is shown in the accompanying tables to this
report. The cost information is also summarised in Section 6.12.

Managing leakage

The Guiding principles for water resources planning®'" ask companies to promote
leakage control and would like to see the downward trend for leakage continue.
Options within this section help to achieve these objectives.

Our analysis of leakage options examined the cost of different levels of reduction
and the impact of different policy choices e.g. pressure management. Further
information on leakage, including our Sustainable Economic Level of Leakage
model (SELL) is described in Section 3.

We present leakage as an option by setting out the costs of different steps of
leakage reduction by each WRZ.

We also considered leakage as part of our scenario analysis in Section 7.

&1 1bid. 6.9
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6.6.1 Feasible leakage reduction options

In Section A.6.4, we present in Table A.6.18 the leakage reduction options in each
WRZ in incremental 1 MI/d steps from a representative current position, towards
very low positions. These steps enable the assessment of the relative merits of
leakage reduction profiles for each WRZ.

Two fully profiled options are also considered:

e the PR19 reduction of 15%
e 77 Ml/d for SWW supply area and 18 M/d for BW supply area in 2025

A summary of these options is given in Table 6.6 below.

Table 6.6: Feasible leakage reduction options

Reference
Number

Option name Description

LC1- LC8 Steps 1 - 8 Colliford WRZ c Reduction of leakage from 30.3 to

22.3 Mi/d

LR1—LR10 | Steps 1- 10 Roadford WRZ R Reduction of leakage from 42.3 to
32.3 Mi/d

LW1—LW4 | Steps 1 - 4 Wimbleball WRZ W Reduction of leakage from 11.4 to

7.4 Mid

LB1 - LB4 Steps 1 - 4 Bournemouth WRZ Reduction of leakage from 20 to 16

Mi/d
PR19 Colliford WRZ,
LCPR19— | PR19 Roadford WRZ, :
LBPR19 PR19 Wimbleball WRZ, 15% leakage reduction by 2025

PR19 Bournemouth WRZ

Leak plan Colliford WRZ,
Roadford WRZ, Wimbleball WRZ
and Bournemouth WRZ

LCLRP -
LBLRP

SWW supply area at 77 MI/d and
BW supply area at 18 M/d by 2025

WSATOWSHVO| @

Information on the costs of the option is shown in the accompanying tables to this
report. The cost information is also summarised in Section 6.12.

6.7 Metering
The DEFRA Guiding principles for water resources planning®'? ask companies to

consider and demonstrate that we are supporting customers to manage demand.
Our metering strategy contributes to this objective.

12 1pid. 6.9
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6.7.1 Unconstrained list of metering side management options

As described above, the UKWIR WR27 report®' gives a framework for the
unconstrained list of options, which relate to metering. We used this framework,
along with other work by our consultants AMEC Foster Wheeler, who worked with
Waterwise, to produce an unconstrained list of options.

6.7.2 Infeasible or rejected metering side management options

We were able to reject several of these options for reasons such as customer
acceptability and cost. The rejected options and the reasons for their rejection are
shown in Section A.6.5.

The remaining metering options, which we considered to be feasible, were
incorporated into a range of metering strategies, which were modelled as described
in Section 3.2.3.2. These strategies are shown in Table 6.7.

Given the increased NPV of these options over the existing meter strategy, and that
we only have a small supply demand deficit in one WRZ at the end of the planning
period, we do not consider these metering strategies to offer value. We therefore
rejected a change in our metering strategy, as other demand-side options are better
suited to our position, with a lower impact on customers’ bills.

Table 6.7: Feasible metering strategy options

Meter type deployed Strategy NPV

difference
from
Meter Average o o current
Ref. replacement sl S 5 = strategy
frequency unders £ £ 5. £ (Em)
registration o g o O S
o © 2o ©
2 o G 3 =
) [7) L 0 =
4 14 O o (7]
AMR
MetO i
Unchanged Unchanged Dumb (where L'k.e v -
(current) . for like
feasible)

613 1bid. 6.3
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Meter type deployed Strategy NPV
difference

from
current
strategy

(Em)

Average
meter
under-

registration

Meter
replacement
frequency

7]
v o
o c
e o
g g
[+] o
o <
2 o
[ 0]
4 ©

Change of
occupier
Single urban

6.8 Increasing the supply of water within our Water Resource Zones
This section considers options for increasing the supply of water within our WRZs.
Options for increasing the supply of water through further interconnection with other
water companies and water trading options is covered in Section 6.4.

6.8.1 Unconstrained list

As described above, the UKWIR WR27 report®™ gives a framework for the
unconstrained list of options, which relate to increasing the supply of water within
our WRZs. These options could be Distribution Expansion and Production Side
Management Options or Resource Management Options.

Details of these options as applied to our area are shown in Section A.6.6.

6.8.2 Infeasible or rejected supply-side management options

All options were then screened using the criteria in 6.3 above, to identify options
that are considered not feasible for inclusion in our final planning scenario. Further
details are given in Section A.6.6. A summary of these infeasible or rejected
supply-side management options is given below.

1% Ibid. 6.3
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¢ Options 9-15 relate to Demand options only and are not relevant to the proposed Supply and

e See Table 6.3 for table footnotes
Transfer options.

Table Notes

Page 6.18



6.8.3

South West Water Draft Water Resources Management Plan
Bournemouth Water| March 2018

Potentially feasible options relating to increasing the supply of water

Options that are feasible and we have determined could form part of our final
planning scenario are summarised in Table 6.9 below.

Details of each scheme are given in Appendix 6, Section A.6.6.3.

It was identified early on in our WRMP process that we would not be facing a
significant supply demand deficit. It was also identified that customer preference to
address any deficits is for demand saving and leakage reduction options, and that
there is no requirement for any supply-side options in the life time of this Plan.

However, even though no supply-side options are required in our Plan, we have
provided indicative costs of the schemes for reference and to help inform studies in
preparation for PR24.

During these studies, we will take into account the latest information available
regarding WFD obligations and RBMP objectives.

Table 6.9: Feasible supply-side management options

Option description

C1 Gunnislake to St Cleer and St Cleer to Fox Park C DP
C2 Restormel WTW capacity increase to 110 Mi/d C DP
C3 Re-introduce abstractions at Boswyn, Carwynen & Cargenwyn C DP
C4 Re-use of Rialton Intake/ Porth Reservoir C DP
C5 Restormel licence variation C R
C6 Stannon - increase in licence (groundwater developments) C R
R1 Duplication of distribution main through South Devon and R DP
Littlehempston WTW capacity increase to 100 Mi/d
R2 Northcombe WTW output capacity increase to 60 Mi/d R DP
R3 River Taw and/or Torridge abstractions R R
R4 Roadford/Northcombe pumped storage from Gatherly (River Tamar) R R
R5 Re-introduce abstractions at small reservoirs in North Devon eg Slade, R DP
Gammaton
R6 Uton source re-commissioning (with possible Coleford & Knowle licence R DP
transfer)
WA1 Increase Pynes WTW and Intake to 67 Ml/d w DP
w2 Re-commissioning of Stoke Canon & Brampford Speke boreholes w DP
W3 East Devon new source w R
B1 Significant investment at Bournemouth WTW's B DP
B2 Re-introduce Wimborne B DP
B3 Potential increases in WAFU eg innovative licence changes B R
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Table notes:
1 WRZ B Bournemouth WRZ
C Colliford WRZ
R Roadford WRZ
w Wimbleball WRZ
2 Type DP  Distribution expansion and production management
R Resource scheme

Catchment management

Pressures on land use and agriculture over the centuries have impacted on the
quality of the raw water in our rivers, groundwater and reservoirs.

Some parts of our area, such as Exmoor and Dartmoor, have been changed
significantly in the last hundred years as a result of ditch construction and various
drainage schemes. At the time, land was drained for agricultural purposes, but the
loss of natural water storage has led to significant erosion, carbon dioxide being
released from drying peat, loss in biodiversity and increased downstream flood
risks. In other parts of our area, rivers are being impacted by increased levels of
pollutants such as pesticides, soils, silt and animal waste runoff from farmland.

For some years, SWW has promoted a catchment management programme to
address water quality and problems at source, to assist with water treatment at our
WTWSs®'®. The programme includes restoring peatlands, advice and grants for
farmers, help with obtaining enhanced environmental stewardship schemes, soil
tests along with payments for ecosystems services.

In the 2015-2020 business planning period, our catchment management
programme benefits water going through 15 WTWs across Devon and Cornwall,
and involves work across 10 catchments®'® The programme is being delivered
through West Country Rivers Trust, Devon Wildlife Trust, Cornwall Wildlife Trust,
the Exmoor Mires Partnership and the Exmoor National Park Authority. The
partnership works closely with the Environment Agency, Natural England,
University of Exeter, the Farming and Wildlife Advisory Group, the National Farmers
Union and local catchment partnerships. Work in the Bournemouth WRZ is
focusing on decreasing metaldehyde levels in the River Stour and is being
delivered in partnership with Catchment Sensitive Farming (CSF). CSF is funded
by Defra and the Rural Development Programme for England and is a joint initiative
between the Environment Agency and Natural England. It has been established in
a number of priority catchments, such as the River Stour, across England. The
River Stour CSF officer is co-funded by SWW.

We are currently finalising our plans for the business planning period 2020-2025,
and we intend to continue catchment management activity. Although these result in
small increases in water quantity in rivers during low flows, the impacts are only at a

6.15

South West Water Upstream Thinking 2010-2015

616 South West Water looking after the land to protect our rivers, 2015-20
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6.10

very local level, rather than being able to form part of any strategic water supply
option. The long-term benefits to water resources in the context of the risks we face
are difficult to quantity. However, our catchment management work in 2020-25 will
focus on improving catchment resilience in terms of water quality and will form part
of the Water Industry National Environment Programme (WINEP) activity.

We will include new schemes in 2020-25 for Drinking Water Protected Areas
(DWPA) at risk. Investigations or projects focused on water quality in reservoirs
such as Burrator, Roadford, Stithians, Wistlandpound, Avon, Venford and Meldon
will form part of our plan.

Our plans also include continuing to work in the 10 current Upstream Thinking
catchments across Devon and Cornwall, as described above. These schemes will
be focused on a range of water quality issues, which includes phosphate, ammonia,
sediment, nitrates, pesticides, dissolved organic carbon, colour and faecal
coliforms. These schemes will also seek to promote good soil management and
work to achieve natural flood risk management outcomes that will increase
catchment storage and resilience.

In the Bournemouth WRZ, we plan to continue our metaldahyde work on the River
Stour, as well as carry out new investigations on both the Stour, in response to
rising acid herbicide levels, and the River Avon, regarding recent elevated raw
water colour levels. These higher levels impact on the ultra violet treatability for
cryptosporidium.

As the principle benefits in our areas from catchment management relate to water
quality improvements in the short-term, we have not included these as specific
feasible options in this Plan. They do, however, form an integral part of our overall
programme of work to maintain a safe supply of drinking water.

Resilience schemes

The Environment Agency’s Water resources planning guideline®'” advises us to
consider whether we require solutions to increase resilience. These types of
options, resilience options, are options that address vulnerabilities that are not
being addressed as a result of a supply demand deficit (i.e. through a planned level
of service). The Environment Agency’s guideline®'® advises water companies to
consider whether any identified risks would affect resilience sufficiently such that a
scheme (or schemes) should be considered within a WRMP. However, the
guideline also recognises that it may also be appropriate to justify resilience options
in other parts of the PR19 business planning framework.

When developing our supply forecast, we therefore considered potential resilience
risks, particularly during the design drought. However, we are also considering

6.17
6.18

Ibid. 6.1
Ibid. 6.1
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resilience as part of our wider PR19 business planning work, taking into account the
UKWIR'’s ‘Resilience planning: Good practice guide summary report®'°.

There are some risks however which we consider are outside the scope of the
WRMP and we have shared these with Ofwat as part of the pre-consultation
process. For completeness, these risks are also shown in Table 6.10 below.

Table 6.10: Residual risks not included in our WRMP
Risk Notes if applicable
Brexit Unknown impact on population and house building
forecasts
Abstraction Reform Currently assumed this will have no impact on

deployable output; operational flexibility or resilience

Major pollution in raw water
sources

Catastrophic failure of e.g. Dams or at WTW
assets

Unprecedented flooding
outside design criteria

Unprecedented droughts
outside those considered
within the plausible drought
scenarios

As described earlier in this report, our sources of supply are used conjunctively.
Within each of our WRZs, there are different types of sources such as direct river
abstractions, groundwater abstractions and reservoirs. This combination of
different types of sources contributes to increased resilience to a drought. In
previous chapters of this report, we also show how our area of supply is classified
as low vulnerability to climate change, risk composition 1 (drought risk assessment)
and as low level of concern (problem characterisation).

Resilience in our Bournemouth WRZ is increased through the use of a strategic
treated water main shared with Wessex. This provides increased resilience to both
water companies during many types of outage events.

We have concluded that we have no requirement for any specific resilience
schemes within our WRMP19. However, as part of our wider resilience work within
the PR19 Business Plan, we will be considering the resilience risks presented in
Table 6.10. In particular, we will be undertaking specific work to increase our
understanding of the way our currently disused licensed sources, such as those in
West Cornwall, could be used particularly during more extreme droughts.

619 UKWIR (2013), Resilience Planning: Good Practice Guide - Summary Report, 13/RG/06/2
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We are also undertaking work to increase our understanding of how other currently
disused licensed sources, such as Bramford Speke and Wimborne, could be used
to increase resilience during incidents such as pollution events or intake failure(s).

We have also considered opportunities for resilience options with neighbouring
water companies, further details are given in Section 6.4. However, at present
such schemes do not appear to be economically feasible and have therefore not
been considered further.

Upstream competition

Upstream competition will enable external organisations to supply raw or treated
water into a water company’s network to create an upstream water resources
market. Implementation of this policy change will require changes in legislation.
Whilst we keep abreast of developments in this area, Ofwat and Defra are still to
confirm timescales. It has therefore not been considered further in our WRMP19.

Summary

Options summary

A summary of our specific feasible options are shown in Tables 6.11 to 6.14 below.
In the Section 7 (scenario testing), we compare the performance of plans based on
different levels of distribution side management options (i.e. leakage) and also how
these compare to plans using new water resources options.

Table 6.11: Feasible interconnection and water trading options

Ref. Option description Indicative AIC
p/m3

B1 Bournemouth WRZ to Southern Water: pipeline route via New 58
Forest (20 Mi/d)

B2 Bournemouth WRZ to Wessex Water: Canford Bottom to 92
Summerslade (20 Ml/d)

B3 Bournemouth WRZ to Wessex Water: Ringwood to Codford 57
(20 MI/d)

Note: See Section 6.4 above regarding practical aspects of the pipeline routes
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Table 6.12: Feasible customer side management options (reducing demand)

AISC exc. AISC inc.

Option description WTP (p/m®)  WTP (p/m’)
CU20 Retrofit and advice service 32to 91 -50t0 9
CU21  Social housing retrofit 32 -50
CU26 Holiday rental home visitor advice pack and
D 46 -36
certification scheme
CU54 Reduced infrastructure charge for water efficient
182 100
developments
CU60 Community incentives 7 -74 to -73
CU62 Social norms feedback on bills -5 -87
CU6B5 Waste water treatment works final effluent reuse 3to 73 -79to -9

Table 6.13: Feasible distribution management options (leakage)

AISC exc. AISC inc.

Option description WTP (p/m®)  WTP (p/m’)
LC1-LC8 Reduction of leakage from 30.0 to 22.3 MI/d 34 to 60 -113 to -88
LR1—-LR10  Reduction of leakage from 42.3 to 32.3 Ml/d 36 to 85 -112 to -63
LW1 - Lw4 Reduction of leakage from 11.4 to 7.4 Ml/d 62 to 147 -86t0 0
LB1 - LB4 Reduction of leakage from 20 to 16 Mi/d 76 to 109 -22 to 109
tggs;g = 15% leakage reduction by 2025 341063  -114t0-5
GIRE SIS ame s TSSO  s51009 ogio-t
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Table 6.14: Feasible options to increase the supply of water within our

WRZs
Ref.  Option description WRZ' Type® Indicative
AISC
p/m3
C1 Gunnislake to St Cleer and St Cleer to Fox Park C DP 48
C2 Restormel WTW capacity increase to 110 Ml/d C DP 11
C3 Re-introduce abstractions at Boswyn, Carwynen & C DP 35
Cargenwyn
C4 Re-use of Rialton Intake/ Porth Reservoir C DP 43
C5 Restormel licence variation C R 11
C6 Stannon - increase in licence (groundwater C R 11
developments)
R1 Duplication of distribution main through South R DP 86
Devon and Littlehempston WTW capacity increase
to 100 Mi/d
R2 Northcombe WTW output capacity increase to 60 R DP 16
Mi/d
R3 River Taw and/or Torridge abstractions R R 30
R4 Roadford/Northcombe pumped storage from R R 16
Gatherly (River Tamar)
R5 Re- introduce abstractions at small reservoirs in R DP 35
North Devon eg Slade, Gammaton
R6 Uton source re-commissioning (with Coleford & R DP 28
Knowle re-commissioning)
WA1 Increase Pynes WTW and intake to 67 Mi/d w DP 34
w2 Re-commissioning of Stoke Canon & Brampford w DP 15
Speke boreholes
W3 East Devon new source w R 25
B1 Significant investment at Bournemouth WTWs B DP (i)
B2 Re-introduce Wimborne B DP 28
B3 Potential increases in WAFU eg innovative licence B R 11

changes

Table notes:

1 WRzZ C  Colliford WRZ
R  Roadford WRZ
W  Wimbleball WRZ
B  Bournemouth WRZ

2 Type DP Distribution expansion and production management
Resource scheme
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(i) Costs for options for this scheme are being finalised as part of the Business Plan process
and will be made available to Ofwat

(ii) Includes both distribution expansion and production management and resource management
options

6.13 Commercially confidential information on options

No options or information on specific options have been held back on the grounds
of commercial confidentiality.
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7. Scenario testing

We stress tested each of our WRZs against a range of different future
scenarios.

The scenarios included the impact of moving to a common industry reporting
methodology for leakage as well as the PR19 Draft methodology on leakage
performance commitments.

For each scenario, we produced a plan that would maintain the supply
demand balance over the planning period.

The results showed our WRZs are robust, but have some small sensitivity in
the medium to long term to:

o More extreme droughts (> 1 in 200 year return period) — more extreme
droughts than seen historically (plausible droughts)

e New environmental needs — a loss of supply for future new
environmental needs

e High household demand — household demand higher than our central
case

These uncertainties have a relatively low likelihood, but if they occur they
would stress our supply demand balance.

The results show there is a tension between undertaking activity early in the
programme to improve resilience and mitigate the uncertainty, and the
impact on customers’ bills.

Customer willingness to pay data on leakage shows reduction to 50-70
Mi/d”" and 16-19 MI/d are cost-beneficial for SWW and BW supply areas,
respectively, but would have large bill increases if delivered in the near term.

The results show that we consider there is opportunity for a treated water
transfer from Bournemouth WRZ to Southern Water, but this would need
infrastructure investment to remove current water treatment works
constraints.

71 Introduction

Our baseline supply demand forecast shows no deficit over the planning period with
the exception of a very minor deficit in Colliford at the very end of the planning
period. This forecast is based on central assumptions and also current information.
In order to understand the robustness of this forecast, we undertook a range of
scenario tests covering different policy choices and changes to input data in our
forecasts.

7 Figures rounded. Colliford: 19-22 Ml/d; Roadford: 28-30 MI/d; Wimbleball: 8-10 MI/d. Total 55-62 Mi/d. Combined SELL
curves for each Resource Zone give a company range of c50-70 Mid when the combined company cost curve is produced.
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These scenarios were used to “stress test” the performance of the baseline position
and understand what factors our forecasts are sensitive to and how different policy

decisions affect the plan. Where a scenario gave rise to a supply demand deficit, a

programme of intervention was calculated and its performance assessed.

The performance of the different policy choices and plans was assessed using a
multi-criteria assessment approach following the UKWIR methods on decision
making’?.

This includes an indicative bill impact in 2025 based on change in operating and
capital costs. Actual bill impacts will depend on the rest of the PR19 Business Plan
and PR19 methodology assumptions. The reference to bill impacts is therefore for
comparison purposes only to assess how different strategies or policies perform
against each other.

We then summarised the results and used this to inform the development of our
proposed plan (see Section 8).

7.2 Scenarios tested

We stress tested our baseline plan against 11 different scenarios as set out in
Table 7.1, with full details in Appendix 7. The likelihood of each scenario is given in
Table 7.1. This is important in understanding both the level of risk to our supply
demand balance and the level of mitigation we should undertake, if any, to mitigate
the effect.

An additional scenario for Bournemouth WRZ was included to show the impact of a
possible water transfer to Southern Water.

For each scenario a supply demand balance was produced reflecting the changed
assumptions. Where a supply demand deficit occurred, solutions to address this
were produced.

7.2.1 Leakage consistency scenario

Water companies have been working together, co-ordinated by Water UK, to
improve the consistency of reporting of definitions of key measures of performance,
so that performance can be compared between companies more easily.

This work is supported by Ofwat, the Environment Agency, Natural Resources
Wales and the Consumer Council for Water.

Companies need to make changes to their current reporting to align with the new,
more consistent, reporting definitions, and it is recognised that for some of these
changes it will take some time to have robust data.

72 UKWIR (2016), WRMP 2019 Methods — Decision Making Process: Guidance, Section 12.5
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Leakage is one of the measures where this change in reporting has been identified.
Section 3 explains how we are implementing the new reporting definition for
leakage with our roadmap of activity in Appendix 3. In this scenario we explore
what the impact on future plans for balancing supply and demand for water could
be. The change in reporting of leakage is purely a change in reporting; it does not
affect the actual amount of water lost through leakage.

Each water company will be making different changes to their current reporting to
come into line with the more consistent definition, and so the impact will be different

for each company.

Table 7.1:

Scenarios tested

Scenario title

Description

Policy

choice
or data

1a Baseline Baseline Baseline scenario with no intervention - All
2 Customer Customer Customer willingness to pay applied Policy All
preferences willingness to to leakage reduction
pay
3a Resilience Plausible Understand the sensitivity of the Data All
droughts system to four future more extreme
droughts
3b 1in 200 year Understand the sensitivity of the Data All
drought system to a 1 in 200 year drought
4a Long-term Resource only Plan using only resource schemes to  Policy SWw
balance plan offset 10 years of demand growth only
4b Demand only Plan using only leakage reduction to Policy All
plan offset 10 years of demand growth
5a Environment Southern Impact of 20 MI/d transfer to Southern  Policy BW
and markets transfer Water Only
5b Environmental Impact of potential changes in Data All
needs abstraction from National
Environment Programme studies
6a Data Leakage The impact on the supply demand Data All
consistency balance of moving to a single,
measures industry method for leakage
6b PR19 draft The impact on the supply demand Policy All
methodology balance of a 15% reduction in
leakage by 2025
7a Demand High household  High forecast for household demand Data All
uncertainty demand (1 standard deviation from best
estimate).
7b High non- Forecast built upon faster economic Data All
household growth (GVA 2.5% p.a.; employment
demand growth 0.6% p.a)

* Likelihood: R = Remote (<2%), L = Low (2-20%); M = Medium (20 — 65%); H = High (85-90%); VH = Very High

(>90%)
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7.3 Scenario analysis results
The results of the scenario analysis are presented below for each WRZ.
7.3.1  Colliford WRZ

The results of the scenario analysis on the supply demand balance are presented in
Table 7.2 with the supply demand graphs in Figure 7.1. Full details of all the
scenarios are given in Appendix 7.

7.3.1.1 Summary

Overall the WRZ is fairly robust. The WRZ is currently resilient to droughts with a
return period greater than 1 in 200 years, and the supply demand balance is not
sensitive to the higher non-household demand forecast.

This WRZ, however, does have some small sensitivity in the medium to long-term
to:

e New environmental needs

e High household demand

The level of sensitivity is small at 4-6 MI/d and does not occur until the end of the
planning period.

With regard to policy decisions, customer willingness to pay data supports leakage
reductions to 19 — 22 MI/d from a current level of 30.6 MI/d. If delivered in the
period to 2025, this would have an estimated bill impact by 2025 of up to
£6/property’>. A policy decision to reduce leakage by 15% by 2025 as per the draft
PR19 methodology would have an estimated bill impact by 2025 of £2-3/prop. Both
of these policy decisions would create an additional supply demand surplus within
the next five years.

The results of the scenario tested are discussed in detail below.

73 |ndicative bill impact in 2025 based on change in operating and capital costs. Bill impacts are for comparison purposes only.
Actual bill impacts will depend on the rest of the PR19 Business Plan and PR19 methodology assumptions.
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Table 7.2: Results of scenario analysis: Colliford WRZ
Description 2017 2020 | 2025 2030 2035 2040
1a Baseline ® () ) ) ® ®
2 Customer willingness to pay ° ) ) ) () [ [
3a Plausible droughts (4 droughts) ® ® ° ) ) ®
3b 1in 200 year drought ® ° () () ° °
4a Resource only plan ) ° ® ® ° ° °
4b Demand only plan ° ® ® ® ® ° (]
5a Southern transfer N/A N/A N/A N/A N/A N/A N/A
5b Environmental needs (WINEP2) ® ® °
6a Leakage consistency measures ° ° ) ) ® () [
6b PR19 draft met.hodology (15% ® ® ° ° ° ) ®
leakage reduction)
7a High household demand ° ° ® ®
7b High non-household demand ° ) ) ) ® ()

Note — green = no supply demand deficit; amber = small supply demand deficit (<3%); red = large
supply demand deficit (>3%)

Figure 7.1: Results of scenario analysis: Colliford WRZ
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7.3.1.2 Scenario 2 — Customer preferences (customer willingness to pay)

This scenario used customer willingness to pay data (see Appendix 1) to calculate
the cost-beneficial level of leakage reduction to customers.

Figure 7.2 shows the Net Present Value (NPV) of operating at different leakage
levels in the Colliford WRZ. The figure presents the private costs (i.e. the costs to
the c?mpany) and the net cost taking into account the customer willingness to

pay7.

The results show that leakage reduction from current 30.6 Ml/d down to 22 — 19
Ml/d is cost-beneficial — shown by the NPV reducing as leakage reduces from
present day levels. When leakage reduces below 19 MI/d the NPV of the
programme increases, indicating the cost of further reductions in leakage is higher
than customer willingness to pay.

The results of this analysis show that whilst there is no supply demand driver for
leakage reduction, the value customers place upon these reductions means further
reductions are cost-beneficial.

74 The net cost is given by the company costs minus the customer willingness to pay (i.e. the benefit)
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Moving to a customer willingness to pay based leakage value by 2025 would
generate additional supply demand surplus of around 8 to 11 Mi/d”° but at an
estimated increase in bills of up to £6/property. The overall performance of this
programme looking at wider aspects including bill impacts is given in Section 7.5

Figure 7.2: Colliford WRZ scenario analysis — Scenario 2 — programme
costs
NPV £M Current
200 SELL Range Company
| inc WTP i Soc & Env
Cust WTP
Total
35
50 — -~ Mean leakage
-100

7.3.1.3 Scenario 3 — Resilience (plausible droughts and 1 in 200 year droughts)

This scenario tested the performance of the system against more extreme
droughts. For each drought, the WAFU was recalculated to determine the level of
demand that the WRZ could support whilst still meeting the levels of service. The
supply demand balance was then recalculated to understand the sensitivity of the
system to additional water resource stress.

Two drought scenarios were tested. The first (Scenario 3a) used plausible
droughts. These are four synthetic drought sequences that are more extreme than
seen historically. These are the same drought sequences as used in our Draft
Drought Plan”®. These have return periods of up to 1 in 1000”".

The second (Scenario 3b) considered a 1 in 200 year drought. Further details on
these drought scenarios are given in Appendix 7.

"% ps leakage would reduce from 30.6 Ml/d down to 22 to 19 MI/d (8.6 to 11.6MI/d reduction)
"% South West Water (2017), Draft Drought Plan October 2017
"7 See Table 2 in Section A7.2.2.
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The results (see Figure 7.1) show that the WRZ can support these more extreme
droughts without going into deficit until the very end of the planning period. The
deficit then is only small (1.1 Ml/d in 2045).

The lowest cost plan for this scenario is for no intervention. This is the same as the
baseline forecast.

7.3.1.4 Scenario 4 — Long-term balance (resource only plan and demand only plan)

This scenario tested a policy decision to do a water resource or a demand only plan
(using leakage reduction) to offset a 10 year increase in demand. In doing so, this
plan seeks to keep the supply risk to customers constant.

The results of the scenario are given in Table 7.3 and show:
e Compared to a baseline plan this policy decision would provide upwards of

an additional 1.7 MI/d of benefit to the system

e The demand led plan has a lower overall programme cost than a water
resource led plan

e A water resource option led plan would give greater benefit to the supply-
demand balance as the yield available for a given cost is higher than
leakage reduction

Table 7.3: Colliford WRZ scenario analysis — Scenario 4 results
Estimated bill Additional Additional cost over
Ref Description impact in 2025 benefit base line plan (Em NPV)
[E/prop] (MI/d)
4a  Resource only plan <0.5 7 7.2"8
4b  Demand only plan 0.5-1 1.7 3.5

The overall performance of this plan taking wider factors into account is given in
Section 7.5.

7.3.1.5 Scenario 5 — Environment and markets (new environmental needs)

This scenario tested the performance of the system against future new
environmental needs. Whilst this WRZ has no confirmed sustainability reductions, a
number of investigations are planned in the 2020 to 2025 period as part of the
National Environment Programme (WINEP2). For this scenario, in order to test the
sensitivity of the supply demand balance it was assumed that half of the total
estimated loss of supply from all of these studies occurs. A loss of supply of 5.5
Mi/d in the 2025 to 2030 period was assumed.

8 Re-use Rialton Intake/Porth
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The results show:

o the supply demand balance is sensitive to future sustainability reductions
e reductions of 5.5 MI/d would just place the WRZ into deficit

¢ the deficit could be resolved by leakage reduction of an additional 5.5 Mi/d
above the base case (6.6 MI/d in total)

If left unresolved, the supply demand deficit would reduce current levels of service.

A worst case scenario was also examined, which assumed that all possible
environmental needs would be implemented. This would lead to a material deficit in
the 2025 to 2030 period of around 6.5 MI/d, which would increase to nearly 12 Ml/d
(7%) by 2045 if not mitigated. We have assessed this scenario as low likelihood,
but we consider it is useful to understand the resilience of our system to large
changes to the operation of our existing water resource supplies.

7.3.1.6 Scenario 6 — Data (leakage consistency and PR19 draft methodology)

This scenario examined the sensitivity of the baseline supply demand balance to
two data changes:

e Leakage consistency — the change in leakage reporting methodology to a
single industry wide approach

e PR19 methodology — the impact of a 15% (c.4.4 Mi/d) reduction in leakage
by 2025 in line with the proposed draft PR19 methodology

The results are presented in Figure 7.1 and Table 7.4. The results show:

e The supply demand balance is not sensitive to a change in the leakage
reporting methodology. The change in methodology gives a small increase
in dry weather DI due to changes in the water balance, but does not have a
material impact on the supply demand balance

e The PR19 draft methodology of a 15% leakage reduction by 2025 would
increase the supply surplus from 5.4 MiI/d to 9.8 MlI/d. It would increase the
total cost by £10.6m over the planning period and have an estimated bill
impact in 2025 of £2-3/prop

A 15% leakage reduction by 2025 would provide further mitigation to long-term
uncertainties due to the improvement in the supply demand balance. A 15%
reduction by 2025 would offset 117%"* of the total 25 year household growth in
demand within the first five years of the programme. It would offset 69%""° of the
future risk on environmental needs. The benefit, however, would come at a larger
increase in customer bills than would otherwise occur. The overall performance of
this plan taking wider factors into account is presented in Section 7.5.

"2 Total growth in household demand over 25 years is 3.8MI/d.
719 Environmental needs of 5.5Mid.
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Table 7.4: Colliford WRZ scenario analysis — Scenario 6 results
Estimated Leakage Additional Customer Customer
Description bill impact reduction Cost (Em WTP WTP (Em
P in 2025 (Mi/d) NPV) (Em/Ml/d)  NPV)
(E/prop)
6a Leakage 0 2.5 0.2 0.54 3.3
consistency
6b  PR19 draft 2-3 4.4 10.6 0.54 26.5
methodology

Note — the timing of the leakage reduction is different in scenario 6a and 6b. This accounts for the
large difference in the NPVs

7.3.1.7 Scenario 7 — Demand uncertainty (higher household and higher non-household
demand)

This scenario examined the sensitivity of the baseline forecasts to increases in
household and non-household demand. To prevent double counting of uncertainty,
this scenario recalculated the target headroom allowance reducing the demand
uncertainty included in the baseline scenario.

The results show:
e The supply demand balance has some sensitivity to higher household
demand in the long-term

e Higher household demand could see the WRZ go into deficit in 2035
increasing from 1.1 Ml/d to 4.91 MI/d if not mitigated

e The supply demand balance is not sensitive to higher non-household
demand

To close the supply demand deficit, the most appropriate solution is for additional
leakage control as this is flexible to the timing of the deficit.

The leakage reduction to offset the higher household demand risk is within the
range identified as cost-beneficial in the willingness to pay analysis (Scenario 2).

7.3.2 Roadford WRZ

The results of the scenario analysis are presented in Table 7.5 and Figure 7.3
respectively. Full details of all the scenarios are given in Appendix 7.

7.3.2.1 Summary
Overall the WRZ is fairly robust. The WRZ is currently resilient to droughts with a

return period greater than 1 in 200 years and the supply demand balance is not
sensitive to the higher non-household demand forecast.
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This WRZ however, does have some sensitivity in the medium to long-term to:

o More extreme droughts (> 1 in 200 year return period)
¢ New environmental needs

e High household demand

With the exception of most extreme droughts, the sensitivity to the supply demand
balance is small (< 3%).

With regard to policy decisions, customer willingness to pay data supports leakage
reductions to 28 — 30 Ml/d from a current level of 42 Ml/d. If delivered within the
next five years this would have an estimated bill impact of up to £10/prop. A policy
decision to reduce leakage by 15% by 2025 as per PR19 methodology would have
an estimated bill impact of £2-3/prop. Both of these policy decisions would create
additional supply demand surplus in the short-term.

Each of the scenarios is discussed below.

Table 7.5: Results of scenario analysis: Roadford WRZ
Ref Description 2017 2020 2025 2030 2035 2040 2045
1a Baseline ® ) ) [ [ [ ®
2 Customer willingness to pay ° ® ® ® (] (] [

3a Plausible droughts (4 droughts)*

3b 1in 200 year drought ° ° ® (] () [ [

4a Resource only plan ® ® (] (] [ [ [

4b Demand only plan ® ® ® ® (] (] [

5a Southern transfer N/A N/A N/A N/A N/A N/A N/A

5b Environmental needs (WINEP2) ° ° °

6a Leakage consistency measures ° ° ° ® ® ()

6b PR19 draft met.hodology (15% PY ® ® ® Py ® ®

leakage reduction)

7a High household demand ® ® (]

7b High non-household demand ° ) ) ® ) ) )
Note:

* Four different droughts were tested. Two showed a deficit; two did not. For presentation purposes an
average is included here, but full details are given below.

green = no supply demand deficit; amber = small supply demand deficit (<3%), red = large supply
demand deficit (>3%)
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7.3.2.2 Scenario 2 — Customer preferences (customer willingness to pay)

This scenario used customer willingness to pay data (see Appendix 1) to calculate
the cost-beneficial level of leakage reduction to customers.

Page 7.14



South West Water Draft Water Resources Management Plan
Bournemouth Water | March 2018

Figure 7.4 shows the NPV of operating at different leakage levels in the Roadford
WRZ. The figure presents the private costs (i.e. the costs to the company) and the
net cost taking into account the customer willingness to pay”"".

The results show that leakage reduction from the current 42 Mi/d down to 28 — 30
Ml/d is cost-beneficial. This is because the NPV including willingness to pay values
reduces as leakage reduces from its present day value. When leakage falls below
28 Mi/d the NPV of the programme increases indicating the cost of further
reductions in leakage is higher than customer willingness to pay.

The results of this analysis show that whilst there is no supply demand driver for
leakage reduction, the value customers place upon these reductions means further
reductions are cost-beneficial. Moving to a customer willingness to pay based
leakage value in the short-term would generate additional supply demand surplus of
around 12 to 14 MI/d”"? and have an estimated bill impact of up to £10/prop. The
overall performance of this programme, including the impact on customer bills, is
given in Section 7.5

Figure 7.4: Roadford WRZ scenario analysis — Scenario 2 — programme
costs
NPV £M Current
350 Company
300 : : ....... Seeg En”
o50 N nowre ~ — -CustWTP
' \ Total
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50 l l ~
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7.3.2.3 Scenario 3 — Resilience (plausible droughts and 1 in 200 year droughts)

This scenario tested the performance of the system against more extreme
droughts. For each drought, the WAFU was recalculated to determine the level of
demand that the WRZ could support whilst still meeting the levels of service. The

"M The net cost is given by the company costs minus the customer willingness to pay (i.e. the benefit)
712 ps leakage would reduce from 42 Ml/d down to 28 to 30 Mi/d.
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supply demand balance was then recalculated to understand the sensitivity of the

system to additional water resource stress.

Two drought scenarios were tested. The first (Scenario 3a) used plausible
droughts. These are four synthetic drought sequences that are more extreme than
seen historically. These are the same drought sequences as used in our Draft
Drought Plan. These have return periods of between 1 in 400 and 1 in 4,000"".

The second (Scenario 3b) considered a 1 in 200 year drought scenario, which for
this WRZ is the historic 1975/76 drought. Further details on these drought

sequences are given in Appendix 7.

The results (see Figure 7.3) show the WRZ does not go into deficit for a 1 in 200
year drought but can go into deficit for some of the more extreme droughts. Table
7.6 shows a summary of the impacts of the more extreme droughts. Of these
droughts, only one (PD-2) gives rise to a notable supply demand deficit. This has a
small likelihood over the whole 25 year planning period. If mitigated through
leakage reduction, this risk would cost >£100m for the 25 year planning period.

The additional resilience has a high customer benefit value although the precise
benefit customers place on such extreme events is hard to quantify. The results
should therefore be considered as indicative as to the importance of maintaining
resilience to service. The performance of this plan taking wider factors into account

is given in Section 7.5.

Table 7.6: Roadford WRZ scenario analysis — Scenario 3 results

Return period Likelihood

Description year

period™"

3a Plausible 1,500 -4,000 0.6t01.7%
drought: PD-1
Plausible 400 - 430 5.7t06.1%
drought: PD-2
Plausible 900-1,500 1.7t02.7%

drought: PD-3

Plausible - -
drought: PD-4

Maximum
supply
demand
deficit
(Mi/d)

15.2

17.4

1.4

Cost of

mitigation

(£m)7.15
90.7

119.6

2.3

Implied  Customer
service  valuation”'®
benefit

1% £873m
1% £873m
0 0

Note — there is not a direct 1:1 relationship between drought return period and the impact on the
system. This is because when the drought occurs can affect the impact on water available for use.

713 See Table 2 in Section A.7.2.2.

714 Based on at least 1 event in 25 years.

715 Baseline total 25 year plan cost. Total cost here is used rather than NPV since the costs and benefits occur at the same

rate throughout the period.

718 Based on customer valuation for change in service levels of £88/property — see Appendix 1. Valuation is given by change in
service level x 88 x property count (397k) x 25 years, where change in service level = 2% for PD-2, 3% for PD-3 and 4% for
PD-1. The change in service level has been estimated based on the assumption that current service levels are 1 in 20 (5%)

would be improved by at least 1% if planning for more extreme droughts
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7.3.2.4 Scenario 4 — Long-term balance (water resource only plan and demand only plan)

This scenario tested a policy decision to do a water resource or a demand only plan
(using leakage reduction), to offset a 10 year increase in demand. In doing so, this
plan seeks to keep the supply risk to customers constant.

The results of the scenario are given in Table 7.7 and show:

e Compared to a baseline plan this policy decision would provide upwards of
1.9 MI/d of benefit to the supply demand balance by the end of the planning
period

e A demand led plan has a slightly higher cost to the company than a
resource led plan, but this is not considered to be a material difference

e A water resource option led plan would give greater benefit to the supply-
demand balance as the yield available for a given cost is higher than
leakage reduction

Table 7.7: Roadford WRZ scenario analysis — Scenario 4 results
Estimated bill Additional Additional cost over
Ref Description impact in 2025 benefit base line plan (Em
[E£/prop] (Ml/d) NPV)
4a  Resource only plan <0.5 9.8 3.17"
4b  Demand only plan <0.5 1.9 3.7

The overall performance of this plan, taking wider factors into account than just
cost, is presented in Section 7.5.

7.3.2.5 Scenario 5 — Environment and markets (new environmental needs)

As for Colliford WRZ, this scenario tested the performance of the system against
future new environmental needs. Whilst this WRZ has no confirmed sustainability
reductions, a number of investigations are planned in the 2020 to 2025 period as
part of the National Environment Programme (WINEP2). For this scenario, in order
to test the sensitivity of the supply demand balance it was assumed that half of the
total estimated loss of supply from all of these studies would occur. A loss of
supply of 7 Ml/d in the 2025-2030 period was assumed.

The results show:

e The supply demand balance is sensitive to future sustainability reductions
e Reductions of 7 Ml/d would just place the WRZ into deficit

"7 Northcombe WTW output increased to 60MI/d
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e The deficit could be resolved by leakage reduction of 5.4 Ml/d by the end of
the planning period, the remaining loss of supply would use the existing
small surplus

If left unresolved, the supply demand deficit would give rise to a reduction in levels
of service.

A worst case scenario was also examined. This assumed all possible
environmental needs would be implemented. This would lead to a material deficit in
the 2025 to 2030 period of around 6 MI/d which would increase to nearly 14 Mi/d
(6%) by 2045 if not mitigated.

As with Colliford WRZ, we have assessed this scenario as low likelihood, but we
consider it is useful to understand the resilience of our system to large changes to
the operation of our existing water resource supplies.

7.3.2.6 Scenario 6 — Data (leakage consistency and PR19 draft methodology)

This scenario examined the sensitivity of the baseline supply demand balance to
two data changes:

e Leakage consistency — the change in leakage reporting methodology to a
single industry wide approach

¢ PR19 draft methodology — the impact of a 15% (6.1 MI/d) reduction in
leakage by 2025 in line with the proposed PR19 methodology

The results are presented in Figure 7.3 and Table 7.8. The results show:

e The supply demand balance is not sensitive to a change in the leakage
methodology. This gives a small increase in dry weather DI due to changes
in the water balance which results in a small deficit of 0.7 MI/d in the final
year of the planning period

e A reduction in leakage of 15% by 2025 would further increase the current
supply demand surplus from around 8 to 14 Ml/d in 2025

e This would increase costs to customers by £22.1m over the whole planning
period compared to the baseline case and have an estimated additional bill
impact of £2-3/prop by 2025

A 15% leakage reduction by 2025 would provide further mitigation to long-term
uncertainties due to the improvement in the supply-demand balance. A 15%
reduction by 2025 would offset nearly 100%® of the total 25 year household growth
in demand within the first five years of the programme.

It would offset 80%'® of the future risk on environmental needs. The benefit
however would come at a larger increase in customer bills than would otherwise

18 Total growth in household demand over 25 years is 6.4 Ml/d.
7% Environmental needs of 7 Mid.

Page 7.18



South West Water Draft Water Resources Management Plan
Bournemouth Water| March 2018

occur. The overall performance of this plan taking wider factors into account is
presented in Section 7.5.

Table 7.8: Roadford WRZ scenario analysis — Scenario 6 results
Estimated Leakage Additional Customer Customer
Description bill impact reduction Cost (Em WTP WTP (Em
P in 2025 (Mi/d) NPV) (Em/Ml/d)  NPV)
(E/prop)
6a Leakage 0 0.7 0.8 0.54 0.9
consistency
6b  PR19 draft 2-3 6.1 22.1 0.54 36.8
methodology

Note — the timing of the leakage reduction is different in scenario 6a and 6b.

7.3.2.7 Scenario 7 — Demand uncertainty (higher household and higher non-household
demand)

This scenario examined the sensitivity of the baseline forecasts to increases in
household and non-household demand. To prevent double counting of uncertainty,
this scenario recalculated the Target Headroom allowance reducing the demand
uncertainty.

The results show:
e The supply demand balance has some sensitivity to higher household

demand

e Higher household demands could see the WRZ go into deficit in 2030 if not
mitigated with a long-term deficit at the end of the planning period of 4.8
Ml/d

e The supply demand balance is not sensitive to higher non-household
demand

To close the supply-demand deficit the most appropriate solution is for additional
leakage control as this is flexible to the timing of the deficit.

The leakage reduction to offset the higher household demand risk is within the
range identified as cost-beneficial in the willingness to pay analysis (Scenario 2).
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7.3.3  Wimbleball WRZ

The results of the scenario analysis are presented in Table 7.9 and Figure 7.5
respectively. Full details of all the scenarios are given in Appendix 7.

7.3.3.1 Summary

Overall the WRZ is currently robust to future uncertainties. The WRZ is resilient to
droughts with a return period of 1 in 200 years, and the supply demand balance is
not sensitive to the higher non-household demand forecast or changes in leakage
reporting methodology.

This WRZ however, does have some sensitivity in the long-term to:

¢ More extreme droughts (> 1 in 200 year return period)
¢ New environmental needs

e Higher household demand

With the exception of the most extreme droughts, the sensitivity to the supply
demand balance from is both small (<3%) and not until the end of the planning
period.

With regard to policy decisions, customer willingness to pay data supports leakage
reductions to 8 — 10 Ml/d from a current level of 11.4 MI/d. If delivered in the period
to 2025 this would have an estimated bill impact of up to £10/property. A policy
decision to reduce leakage by 15% by 2025 as per the PR19 methodology would
have an estimated bill impact of £3-4 /property. Both of these policy decisions
would create additional supply demand surplus.

Each of the scenarios is discussed below.
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Table 7.9: Results of scenario analysis: Wimbleball WRZ
Ref Description 2017 2020 2025 2030 2035 2040 2045
1a Baseline ® ) () () [ [ ®
2 Customer willingness to pay ° ) ® ® ) [ [

3a Plausible droughts (4 droughts)*

3b 1in 200 year drought ° ° ® ® o o °
4a Resource only plan ° ° ® ® (] (] °
4b Demand only plan ° ° ® ® (] (] °
5a Southern transfer N/A N/A N/A N/A N/A N/A N/A
5b Environmental needs (WINEP2) ® ® ® ° ° °
6a Leakage consistency measures ° ° ) ) ® ) [
6b PR19 methodollogy (15% ® ® ® ® Py Py Y
leakage reduction)
7a High household demand ® ° ° ® ® (]
7b  High non-household demand ° o o ° ° ° °
Note:

* Four different droughts were tested. Two showed deficit; two did not. For presentation purposes an
average is included here, but full details are given below.

green = no supply demand deficit; amber = small supply demand deficit (<3%); red = large supply
demand deficit (>3%)

Figure 7.5: Results of scenario analysis: Wimbleball WRZ
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7.3.3.2 Scenario 2 — Customer preferences (customer willingness to pay)

This scenario used customer willingness to pay data (see Appendix 1) to calculate
the cost-beneficial level of leakage reduction to customers.

Figure 7.6 shows the NPV of operating at different leakage levels in the Wimbleball
WRZ. The figure presents the private costs (i.e. the costs to the company) and the
net cost taking into account the customer willingness to pay’#°.

The results show that 