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E.4 Leakage

E.4.1 Current Performance

The Company’s reported Leakage in 2006-07 was 82 Ml/d. (Ofwat, 2007) but as noted in Section 6,
use of the new population forecast in the water balance calculations leads to a revised out-turn figure
of 83 MlI/d. Leakage targets for all companies covering the period 2005-10 have been published by
OFWAT, (Ofwat, 2004) and Southern Water’s target for this period is 92 MI/d. During 2006-07 the
Company exceeded the target by 9 Ml/d, and now has the lowest leakage level per property of all the
UK water and sewerage companies. The level of leakage at which it would cost more to make further
reductions than to produce the water from another source is known as the economic level of leakage
(ELL). Companies were required by OFWAT to update their estimates of ELL, based on 2005-06 cost
data for submission along with the 2006-07 June returns. WRc were commissioned to undertake the
review and reported the company’s short-term ELL target of about 120 MI/d, and the long-term (2035)
ELL target of 90 Ml/d, (WRc, 2007)

WRc have further updated the ELL analysis using 2006-07 cost data for this DWRMP, (WRc, 2008)
and this work has shown that the short run Company ELL is now around 109 MI/d, while the long run
ELL is estimated to lie between 75 and 90 Ml/d, The leakage /cost relationships derived from this work
are illustrated in Figure E.8 below.
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Figure E.8 Leakage / Cost Relationships for Current Policy, (after WRc, 2008)

Page E-126



Southern Water
Water Resources Management Plan <= Southern

Draft for Consultation -~ Water

E.4.1.1 Future Leakage Reduction Scenarios

Three future leakage scenarios have been investigated for this DWRMP:

. Leakage is maintained at 83 Ml/d, or

. Leakage is reduced to 76 MI/d by the end of AMP5 in 2015, in recognition of the
reduction in supply pipe leakage as a result of the completion of the programme of
compulsory universal metering. This level of leakage is then maintained through the
remainder of the planning period; and

. Leakage is further reduced to less than 10% of the volume of water supplied by the
replacement of all non-PE mains, and to a lesser extent pressure management and
trunk mains surveys and repair, but from 2015 onwards

Annual leakage profiles and the associated cost profiles used in modelling the impact of these three
options on the SDB have been developed for the Company by WRc.

E.4.2 References

Ofwat,(2007), Security of supply 2006-07 report
WRc, (2007), Economic level of leakage analysis, Report Ref U7415
WRc, (2008), Economic level of leakage analysis, Report Ref U7648
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F.1 Calculation of Headroom

F.1.1 Introduction

F.1.1.1  Uncertainty in the Supply Demand Balance (SDB)

Uncertainty in the Supply Demand Balance (SDB) falls into six broad categories:

1. Natural variability in the hydrological/hydrogeological conditions that affect the output available
from sources. This uncertainty is typically taken into account when DO is calculated;

2. Uncertainty in the operational availability of supplies from sources. These are typically
specified risks that are taken into account in outage allowances;

3. Variability in the magnitude of forecast demands depending on the assumptions made. This
variability is usually taken into account through scenario analysis;

4. Specified uncertainties affecting the supply-side and the demand-side values used in the
Supply Demand Balance (SDB). These uncertainties are taken into account in the headroom
allowance;

5. Uncertainty in whether and/or when any given demand-side or supply-side option can in fact

be delivered. This form of uncertainty, which includes planning and other permission
uncertainties, is generally treated deterministically by including an assumed lead time into the
option selection process; and

6. Uncertainty due to legislation/regulations such as the Water Framework Directive (WFD),
Habitats Directive (HD), and the Environment Agency’s Restoring Sustainable Abstractions
(RSA) programme.

F.1.1.2 Headroom

In all planning exercises it is inevitable that there will be uncertainties about what might happen in the
future, and so it is important that the sources of uncertainties are understood and, wherever possible,
managed. Protection against specified uncertainties can be built into the SDB by including a
headroom allowance. Headroom is defined as “a planning allowance that a prudent water company
should take into account when developing plans to balance supplies and demands and to deliver its
desired Level of Service”. The allowance is called “Target Headroom” and is designed to cater for
specified uncertainties in both demand-side and supply-side uncertainties.

Target Headroom is the threshold of minimum acceptable headroom which, if breached, would
represent an increased risk to the Company that it would not able to meet its desired Levels of Service.
This would then be the trigger for options to either increase the available supplies, reduce demands or
a combination of both.

Available Headroom is defined as the difference between WAFU and demand. Available Headroom
tends to reduce over time, particularly as a result of increasing demands.

The WRPG does not prescribe what level of security of supply a company should aim for, and
therefore what level of headroom allowance to use. It is left to each company to determine the target
headroom that is used in its WRMP.

The analysis undertaken for the PR04 WRP used the improved headroom methodology (UKWIR,
2002) whose output is distributions of Headroom Uncertainty from which the appropriate level of target
headroom is selected. The headroom calculations for the WRMP have been informed by work
undertaken since PR04 as part of the AMP4 Water Resources Investigations. The methodology and
basic assumptions used for the headroom assessments for those investigations were not changed
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from the PRO04 analysis. However it was considered appropriate for the AMP4 Water Resource
Investigations that the input parameters for the headroom components should be reviewed, and where
appropriate the assumptions updated. The work to assess the Target Headroom for the WRMP has
again followed the same approach, however where the values for Deployable Output (DO) and for
forecast demands from which Headroom Uncertainty is calculated have been updated since the
previous studies, then the updated values have been used for this WRMP.

F.1.2 Application of the Headroom Methodology for PR09

In contrast with the original UKWIR headroom method that provided a deterministic estimate of target
headroom, the new UKWIR methodology gives estimates of Headroom Uncertainty. This requires the
uncertainty for each of the headroom components to be defined as a probability distribution. All the
headroom components are then combined using Monte Carlo simulation to give overall Headroom
Uncertainty.

The new UKWIR methodology, which was introduced for the PR04 WRP and has also been applied
for this WRMP, takes account of:

(a) Only those uncertainties that lie outside the direct control of the water company; and
(b) Only the principal uncertainties in the SDB.

It does not consider:

(a) Outages (planned or unplanned);
(b) Uncertainty surrounding outage estimates; or
(c) Uncertainties within the control of the water company.

It is important to recognise that the relationship between Headroom Uncertainty and the SDB will
change as circumstances change. Early in the planning period, the DO available from certain sources
may be seen as under threat from licence changes or gradual pollution and the uncertainty associated
with these threats will be fairly reflected in Headroom Uncertainty. However, as threats come closer to
becoming reality, a time will come when a loss of DO is certain and should be included as a reduction
in WAFU rather than as a component of Headroom Uncertainty. This will result in a step-reduction in
Headroom Uncertainty and a corresponding reduction in WAFU.

Following the approach for both PR04 and for the AMP4 Water Resource Investigations, the analysis
for the WRMP has been undertaken using standard pro-formas for each WRZ. Although there are
common features between each WRZ, the unique characteristics of the sources of supply in each
WRZ mean that each of the headroom components has been considered individually. To ensure a
consistent approach, it was decided for these earlier studies that one type of probability distribution
function should be selected for each headroom component, and the same distribution and parameters
applied across all of the WRZs, except where there are specific circumstances which mean that other
assumptions are required. The same approach has been followed for the PR09 analysis.

A key feature of the application of the new UKWIR methodology is the selection of the percentile of the
Headroom Uncertainty distribution that is used to set the value of target headroom at key intervals
over the planning period. In its WRPG, the EA notes that “In general we would expect companies to
accept a higher level of risk in future than at present”’. The selection of the appropriate percentile of
Headroom Uncertainty or the glidepath is discussed in Section 4.
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F.1.21

Supply-side Uncertainties

A summary of the supply-side headroom components used in the PR09 analysis is given in Table F.1.

Headroom Component

Code | Uncertainty Factor Explanation
S1 Vulnerable surface water licences | No sustainability reductions in headroom, impact on DO
only
S2 Vulnerable ground water licences | No sustainability reductions in headroom, impact on DO
only
S3 Time limited licences Presumption that licences will be renewed
S4 Bulk transfers — imports from Sussex North WRZ only
other water companies
S5 Gradual pollution Process loss only
S6 Accuracy of supply-side data EA Guidance suggests impact on headroom should be
small. In PRO4 this category was sub-divided into 4; the
same approach has been used for PR09
S6/1 | Uncertainty for yields constrained | Pump outputs measured by meter — hence accuracy of
by source infrastructure meter must determine accuracy of pump performance
S6/2 | Meter uncertainty for licence Meter uncertainty for licence critical sources — automatic
critical sources shutdown should preclude negative headroom, SW
standard is +/- 4%
S6/3 | Uncertainty for aquifer Aquifer constrained DOs — assume +/-5% accuracy on
constrained groundwater sources | “drought curves”
S6/4 | Uncertainty for surface water Surface water assessments
source
S7 Sustainability Reductions EA Water Resource Planning Guideline (WRPG)
instructs Companies not to include this unless so
specified by the EA
S8/1 | Uncertainty of climate change Minimum climate change impact included in the SDB
with the difference between maximum and minimum
included in headroom
S9 Uncertainty of new source yields Yield of future options, baseline deficits, the role of

transfers

Table F.1 List of Supply-side Headroom Components

Components S1 to S3 are not applicable to the Company’s sources, and so these components have
not been included in the analysis. Comments on each of the other supply-side components are given

below.

(S4) Bulk Supplies

The only bulk supply import to the Company’s supply area is from Portsmouth Water into Sussex
North WRZ. This supply has been introduced since PR04, and so it was included in the headroom
calculations for the AMP4 Water Resource Investigations.

(S5) Gradual Pollution

Although various sources were included in the PR04 assessments, the ability to deal with deteriorating
quality of raw water has been increased through investment in treatment processes. The number of
sources where this headroom component applies has therefore been reduced.
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At other sources, the probability distribution parameters associated with S5 have not been altered from
the PR04 assessment, although there may have been changes to the values of DO to which the
parameters apply.

(S6) Accuracy of Supply-side Data

As noted above, the WRPG considers that this component of headroom uncertainty should be small.
Nevertheless, the Company believes that the sub-components under the S6 heading represent a
significant uncertainty, and therefore should be included in the calculations.

For PR0O4, each source was assigned to one of the following categories of uncertainty:
. S6/1 - source infrastructure capacity;
. S6/2 - licence capacity;
. S6/3 - source yield capacity; and
. S6/4 - surface water quality.

Probability distribution parameters were kept as those used for the previous PR04 assessment, but
the values of DO to which the parameters are applied may have changed as a result of more recent
groundwater DO assessments and the AMP4 Water Resource Investigations.

(S7) Sustainability Reduction

This component has not been included in the headroom analysis, as it is explicitly excluded from the
WRGP. In June 2007, the Environment Agency wrote to the Company to advise it of the Sustainability
Reductions to be used in the statutory WRMP. The Table attached to the Environment Agency letter
gives indicative changes to abstractions, and notes that it will update the Table “between now and
December 2008”. The Table also indicates the status of the River Itchen SAC as a s.52 Pilot; the
inference from this is that the Agency will in due course publish its proposals to amend the licences
under Section 52 of the Water Resources Act, rather than expecting the Company to voluntarily
surrender or request a change to the licence.

In its letter to Regulatory Directors dated 13th June 2007, Defra states:

“Where you act, or have acted, in accordance with your duties under the Habitats Regulations
and have a reduced capacity to supply, then you will need to identify a suitable range of
measures within your Water Resources Management Plan (WRMP) to enable you to maintain
an adequate supply demand balance. These measures will be included in price limits, as with
any supply-demand balance measure, via the price review mechanism”.

The interpretation of this statement from Defra is that there is no uncertainty associated with the
Habitats Directive Stage 4 Review of Consents Sustainability Reductions. At the specified sites there
will be a reduction in DO that is built into the baseline SDB, from a particular year. Considerable
uncertainty remains however about the route by which the proposed sustainability reductions will be
delivered, and therefore the year in which the reduction should be applied.

The Agency has advised the Company of its proposals for sustainability reduction and that the WRMP
should assume that these will be implemented from 2015. These are of most significance for the
Lower ltchen sources in the Hampshire South WRZ. In line with EA thinking, for the purposes of the
WRMP the Company has allowed for the resulting reductions in DO in the baseline SDB as a step
reduction in DO from 2015. The values of DO to which the headroom parameters are applied have
been reduced, and there is a corresponding reduction in Headroom Uncertainty.

(S8) Uncertainty in the Impact of Climate Change

For the AMP4 Water Resource Investigations, the impact of climate change on source yield, was split
between the DO line in the Supply Demand Balance and headroom factor S8. A triangular probability
distribution was used for the climate change factor instead of the default normal distribution. The
minimum impact associated with climate change is included in the supply demand balance, with the
difference between the minimum and maximum included in headroom. A similar approach, updated to
include any revisions to DO has been undertaken for this WRMP.

(S9) The Uncertainty of New Source Yields

This component has not been included in the headroom analysis.
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F.1.2.2 Demand-side Uncertainties

A summary of the demand side components of uncertainty are listed in Table F.2.

Headroom Component

Code | Uncertainty Factor Explanation

D1 Accuracy of sub-component data | Meter reading

D2 Uncertainty of the demand Differences between the high, medium and low
forecast scenarios.

D3 Uncertainty of the impact of
climate change on demand

D4 Uncertainty of demand Leakage reduction, impact of metering
management

Table F.2 List of Demand-side Headroom Components

The parameters of the probability distributions for demand-side components D1, D2 and D3 were not
adjusted from those used in the PR04 work, or in the AMP4 Water Resources Investigations; the
values of the demand forecast, to which the parameters are applied however have been updated.

(D1) Accuracy of Sub-component Demand Data

Meter accuracy may range from (12% for a well-installed magflow meter to (15% for older, venturi or
dall tube meters. There is usually no evidence that the errors are biased positively or negatively and a
normal distribution with a mean of zero is appropriate.

By taking an error range, in-line with the type of meters and their age, installed within each Water
Resource Zone, and applying it to the dry year demand forecast, a total accuracy range can be
estimated. This probability distribution should be applied throughout the planning horizon unless the
replacement of meters is expected to alter the accuracy range significantly. (UKWIR, 2003)

(D2) Demand Forecast Variation

Demand forecasting is subject to uncertainty, and there is a risk that actual demand will depart from
the dry year demand forecast assumed in a supply/demand balance. The sensitivity of the demand
forecast assumptions can be tested by estimating an upper and a lower demand forecast.

(D3) Uncertainty of Impact of Climate Change on Demand

The estimated impact of climate change on demand over the planning horizon can be taken as the
best estimate. Judgement will be required to determine the minimum and maximum impacts of
climate change. Typical figures might be a best estimate increase in demand of 5%, a minimum
increase of 0% and a maximum increase of 10% over a 20-year planning period.

A triangular or normal distribution could be applied to the D3 Headroom component. The estimated
figures are applied at the end of the planning period, and varied for other years linearly across the
planning horizon. (UKWIR, 2003)

(D4) Uncertainty of Demand Management Measures

The factor D4 covers the uncertainty of the impact of demand management options on demand for
water covers and includes factors such as leakage reduction, metering and the introduction of dual
flush toilet systems. D4 was estimated based on the company’s forecast where customer metering
was turned on and its impact was estimated compared to the central forecast with demand metering
off.

When modelling future Supply Demand Balance scenarios, it may be necessary to include demand
management measures to maintain Target Levels of Service. The size of the reductions in demand
that such measures might achieve is often uncertain and the date by which demand reductions
materialise is often even more uncertain, particularly for indirect measures such as education
initiatives that require customers to change their water-using habits. The designation of the
Company’s WRZs as an “area of serious water stress” (Defra letter dated 29th November 2007)
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means that the metering programme will be increased with greater savings in demand, and so the
contribution of D4 to Headroom Uncertainty will be greater than for PRO4.

F.1.2.3 Uncertainties not Allowed for in the Plan

In its WRPG published in April 2007, the Environment Agency stated that “Companies should not
make allowances for the risk of non-renewal of time-limited licences in headroom” (Section 9.3).
Ministers have instructed the Environment Agency to ensure that time-limited licences do not present
a risk to security of supply. In additional to the risk of non-renewal of licences, there are similar risks
to the baseline DO from a range of environmental drivers such as the Habitats Directive, the RSA
programme and eventually the WFD. The WRPG states that “any notice given will provide sufficient
time to restore the supply-demand balance...”, with the inference that there is no need for a headroom
allowance to guard against the risk from time-limited licences reducing DO, and thus WAFU.

The guideline also notes that “headroom uncertainty should not be significantly influenced by the
headroom components accuracy of supply-side data (S6) and “accuracy of sub-component data
(D1)2”. However accuracy of supply side data attributed to uncertainty surrounding source outputs
such as uncertainty about DO has been included in the WRMP headroom analysis as these are valid
risks to the security of the source output available to the Company. For surface water sources this
component is likely to relate to uncertainties over historic rainfall estimates, rainfall/runoff models and
drought severity, whereas for groundwater this is likely to relate to drought severity (Rest Water Levels)
and interpretation of the physical constraints such as location of adits, water bearing fissures, borehole
screen etc., in relation to the drought bounding curves.

F.1.3 Input Data and Assumptions

The PR04 Headroom analysis followed the guidelines in the UKWIR 2002 methodology to assign
types of probability distribution to the individual headroom components. The UKWIR Headroom
Methodology report (UKWIR, 2002) acknowledges that the process of defining probability distributions
“involves a lot of judgement” and numbers need to be estimated from often limited information. The
boundaries of these distributions had where possible therefore been set using site-specific information
and historic evidence of risk, which required consultation with SWS operational and planning staff. In
addition the modelling work using MISER undertaken for the AMP4 Water Resource Investigations
was used to inform the PR0O9 review of headroom input data.

Spreadsheet models incorporating the Monte Carlo analysis software package, @RISK , were created
for each of the 10 WRZs. Data were input into each model in the form of defined probability
distributions at five yearly intervals throughout the planning period. A table for each WRZ that give the
values of the probability distributions for each of the headroom components are given in Table F.3 to
Table F.12.
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AMP 4 PRO09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distributi 1 2 | Source | MDO | D 1 2 | 3 Source | PDO | Distribution Pa'a;"e'e' Parameter | Parameter]  gource | MDO | Distribution | Pa'aTe'e’ Pa ° Par A
Supply Side
S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulneralbe groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5/1 gradual pollution of sources in this planning period Y841 45.5 Triangular 0 0.02 0.03 Y841 45.5 Triangular 0 0.02 0.03
S5/2 gradual pollution of sources in this planning period B513 115.7 | Triangular 0 0.02 0.03 B513 | 112.7 | Triangular 0 0.02 0.03
S6/1 Uncertainty for yields constrained by pump capacity 1131 1.8 Triangular -0.01 0.02 0.04 1131 1.13 Triangular -0.01 0.02 0.04
B136 2.88 Triangular -0.01 0.02 0.04 B136 2.88 Triangular -0.01 0.02 0.04 B136 2.88 Triangular -0.01 0.02 0.04 B136 2.88 Triangular -0.01 0.02 0.04
J672 4.55 Triangular -0.01 0.02 0.04 J672 4.55 Triangular -0.01 0.02 0.04
S517 23 Triangular 0.02 0.04 S517 18 Triangular -0.01 0.02 0.04
0641 68.18 Triangular -0.01 0.02 0.04 0641 54.76 Triangular -0.01 0.02 0.04
$6/2 Meter uncertainty for licence critical sources R764 273 Triangular 0 0 0.04 R764 273 Triangular 0 0 0.04 R764 273 Triangular -0.01 0.02 0.04 R764 18.17 Triangular -0.01 0.02 0.04
0541 13 0541 13 1131 1.82 Triangular -0.01 0.02 0.04 1131 1.12 Triangular -0.01 0.02 0.04
0641 67.58 Triangular -0.01 0.02 0.04 0641 54.16 Triangular -0.01 0.02 0.04
J672 4.55 Triangular -0.01 0.02 0.04 J672 4.54 Triangular -0.01 0.02 0.04
$6/3 Uncertainty for aquifer constrained groundwater sources N/A N/A 0541 13 Triangular -0.01 0.02 0.04 0541 9.5 Triangular -0.01 0.02 0.04
S517 23 Triangular -0.01 0.02 0.04 S517 18 Triangular -0.01 0.02 0.04
S6/4: Uncertainty of climate constrained surface water sources Y841 45.46 Normal 0 0.03 Y841 45.46 Normal 0 0.03 Y841 44.46 Normal 0 0.03 Y841 44.46 Normal 0 0.03
B513 115.7 B513 112.7 B513 105 B513 105
S8 Uncertainty of Climate Change Yield B513 2 Triangular 0 17.74 19.17 B513 2 Triangular 0 17.63 18.73 Groundwater 140.1 Triangular 0 0.022 0.044 Groundwater | 108.37 | Triangular 0 0.022 0.044
Surface water 149.5 Triangular 0 0 0 Surface water 149.5 Triangular 0 0 0
S9/1 Uncertainty of New Source Yield N/A
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 1.94 Normal 0 1.61 Normal 0 1.94 Normal 0 1.61
D2 Demand forecast variation. Triangular -9.1 0 26.89 Triangular -6.02 0 17.77 Triangular -214 0 24.49 Triangular -12.75 0 14.59
D3 Effect of climate change on demand Triangular 0 3.73 4.66 Triangular 0 3.1 3.87 Triangular -1.27 0 0.88 Triangular -1.27 0 0.88
D4 Uncertainty of impact of demand management Normal 0 0.65 Normal 0 0.43 Triangular -6.02 0 6.02 Triangular -3.58 0 3.58

Table F.3 Hampshire South — Headroom Input Data
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AMP 4 PRO9 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
source | oo | Distribution | Parameter | Parameter | Parameter| o | woo | Distribution | Para;neler Parameter | Parameter| o ppo | Distribution | Parameter | Parameter| Parameter| o | woo | bistibution | Parameter | Parameter | Parameter

Supply Side

S1 Vulnerable Surface Water Licences N/A N/A N/A N/A

S2 Vulneralbe groundwater Licences N/A N/A N/A N/A

S3 /1 Time -limited Licences N/A N/A N/A N/A

S4 Bulk transfers N/A N/A N/A N/A

S5 gradual pollution of sources in this planning period N/A N/A N/A N/A

S6/1 Uncertainty for yields constrained by pump capacity J827 19.88 Triangular -0.01 0.02 0.04 J827 16 Triangular -0.01 0.02 0.04 Y438 0.45 Triangular -0.01 0.02 0.04 Y438 0.15 Triangular -0.01 0.02 0.04

G812 0.49 Triangular -0.01 0.02 0.04 G812 0.49 | Triangular -0.01 0.02 0.04
Y438 0.45 Triangular -0.01 0.02 0.04 Y438 0.15 Triangular -0.01 0.02 0.04
S6/2 Meter uncertainty for licence critical sources U155 1.64 Triangular 0 0 0.04 U155 1.64 | Triangular 0 0 0.04 J827 19.88 | Triangular 0 0 0.04 J827 16 Triangular 0 0 0.04
X856 1.64 Triangular 0 0 0.04 X856 1.64 Triangular 0 0 0.04 G812 0.49 Triangular 0 0 0.04 G812 0.49 Triangular 0 0 0.04

S748 4.26 Triangular 0 0 0.04 S748 2.94 Triangular 0 0 0.04
U155 1.64 Triangular 0 0 0.04 U155 1.64 Triangular 0 0 0.04
X856 1.64 Triangular 0 0 0.04 X856 1.64 Triangular 0 0 0.04

S6/3 Uncertainty for aquifer constrained groundwater sources S748 4.26 Normal 0 0.03 S748 2.94 Normal 0 0.03

S6/4: Uncertainty of climate constrained surface water sources /A N/A

S8 Uncertainty of Climate Change Yield 2 Triangular 0 0.1 0.39 1 Triangular 0 0.08 0.32 Groundwater 28.4 Triangular 0 0.022 0.044 Groundwater 22.9 Triangular 0 0.022 0.044

Surface water 0 Triangular 0 0 0 Surface water 0 Triangular 0 0 0

$9/1 Uncertainty of New Source Yield

Demand Side

D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 0.21 Normal 0 0.17 Normal 0 0.21 Normal 0 0.17

D2 Demand forecast variation. Triangular -1.01 0 2.86 Triangular -0.67 0 1.89 Triangular -1.86 0 2.13 Triangular -1.29 0 1.89

D3 Effect of climate change on demand Triangular 0 0.4 0.49 Normal 0 0.04 Triangular -0.14 0 0.1 Triangular -0.14 0 0.1

D4 Uncertainty of impact of demand management Normal 0 0.06 Normal 0 0.04 Triangular -0.54 0 0.54 Triangular -0.37 0 0.37

Table F.4 Hampshire Andover — Headroom

Input Data
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AMP 4 PRO09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source PDO Distribution | Parameter | Parameter Parameter 3] Source | MDO | Distribution | Parameter Para;neter Para;neter Source | PDO | Distribution Parameter Para;neter Para;neter Source | MDO | Distribution Para;neter Para;neter Para;neter
Supply Side
S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulneralbe groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 gradual pollution of sources in this planning period N/A N/A N/A N/A
S6/1 Uncertainty for yields constrained by pump capacity V175 5.68 Triangular -0.01 0.02 0.04 V175 3 Triangular -0.01 0.02 0.04 J358 3.5 Triangular -0.01 0.02 0.04 J358 3 Triangular -0.01 0.02 0.04
J358 3.5 J358 3
S6/2 Meter uncertainty for licence critical sources V175 5.68 Triangular 0 0 0.04 V175 3 Triangular 0 0 0.04 V175 5.68 Triangular 0 0 0.04 V175 5.68 Triangular 0 0 0.04
J358 3.5 J358 3
S6/3 Uncertainty for aquifer constrained groundwater sources /A N/A
S6/4: Uncertainty of climate constrained surface water sources N/A N/A
S8 Uncertainty of Climate Change Yield 2 Triangular 0 0.03 0.13 2 Triangular 0 0.03 0.12 Groundwater 9.2 Triangular 0 0.022 0.044 Groundwater 8.7 Triangular 0 0.022 0.044
Surface water 0 Triangular 0 0 0 Surface water 0 Triangular 0 0 0
S$9/1 Uncertainty of New Source Yield Uniform 0 0.87 Uniform 0 0.46
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 0.05 Normal 0 0.04 Normal 0 0.05 Normal 0 0.04
D2 Demand forecast variation. Triangular -0.27 0 0.87 Triangular -0.18 0 0.57 Triangular -1.03 0 1.18 Triangular -0.56 0 0.64
D3 Effect of climate change on demand Triangular 0 0.09 0.12 Triangular 0 0.08 0.1 Triangular -0.04 0 0.03 Triangular -0.04 0 0.03
D4 Uncertainty of impact of demand management Normal 0 0.02 Normal 0 0.01 Triangular -0.24 0 0.24 Triangular -0.13 0 0.13

Table F.5 Hampshire Kingsclere — Headroom Input Data

Page F-137




Southern Water

Water Resources Management Plan

Draft for Consultation

<= Southern

- Water

AMP 4 PR09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distributi | 1 | 2 | 3| source | MDO | Distribution 1 2 | Source PDO | Distribution | Pa'a:“e'e' Parameter | Parameter]  g5,,rce | MDO | Distribution Pa'a;“ele' Parameter| Parameter
|Supply Side
|S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulnerable groundwater Licences N/A N/A N/A N/A
S3 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5/1 gradual pollution of sources in this planning period 0335 2.56 Triangular 0 0.02 0.03 0335 1.8 Triangular 0 0.02 0.03 Q442 0.21 Triangular 0 0.02 0.03 Q442 0.2 Triangular 0 0.02 0.03
L443 1.87 Triangular 0 0.02 0.03 L443 1.42 Triangular 0 0.02 0.03
K253 2.34 Triangular 0 0.02 0.03 K253 2.32 Triangular 0 0.02 0.03
Q442 0.26 Triangular 0 0.02 0.03 Q442 0.17 Triangular 0 0.02 0.03
R558 0.48 Triangular 0 0.02 0.03 R558 0.45 | Triangular 0 0.02 0.03
K453 5.5 Triangular 0 0.02 0.03 K453 2.62 Triangular 0 0.02 0.03
$6/1 Uncertainty for yields i by pump capacity T868 5.3 Triangular -0.01 0.02 0.04 0335 1.8 Triangular 0 0.02 0.04 T868 4.6 Triangular -0.01 0.02 0.04
0335 2.56 Triangular -0.01 0.02 0.04 Q442 0.17 | Triangular 0 0.02 0.04
S6/2 Meter uncertainty for licence critical sources N/A N/A T868 4.47 Triangular 0 0 0.04
S6/3 Uncertainty for aquifer constrained groundwater sources U433 5.4 Normal 0 0.03 K253 2.32 Normal 0 0.03 U433 1.6 Normal 0 0.03 K253 0.87 Normal 0 0.03
K253 2.34 Normal 0 0.03 K453 7.02 Normal 0 0.03 K253 0.95 Normal 0 0.03 H614 0.9 Normal 0 0.03
K453 11.32 Normal 0 0.03 H614 0.9 Normal 0 0.03 H614 1.13 Normal 0 0.03 K453 9.96 Normal 0 0.03
H614 1.8 Normal 0 0.03 T868 4.47 Normal 0 0.03 K453 10.96 Normal 0 0.03 0335 1.4 Normal 0 0.03
R162 0 Normal 0 0.03 R162 0 Normal 0 0.03 0335 2 Normal 0 0.03 V434 0.2 Normal 0 0.03
Q442 0.26 Normal 0 0.03 V434 0.39 Normal 0 0.03 V434 0.37 Normal 0 0.03 R558 0.31 Normal 0 0.03
V434 0.8 Normal 0 0.03 R558 0.45 Normal 0 0.03 R558 0.36 Normal 0 0.03 L443 1 Normal 0 0.03
R558 0.48 Normal 0 0.03 L443 1.42 Normal 0 0.03 L443 1.24 Normal 0 0.03 Q442 0.2 Normal 0 0.03
L443 1.87 Normal 0 0.03 Q442 0.21 Normal 0 0.03
S6/4: Uncertainty of climate constrained surface water sources N472 8 Normal 0 0.03 N472 8 Normal 0 0.03 N472 12 Normal 0 0.03 N472 10.00 Normal 0.03
S8 Uncertainty of Climate Change Yield N472 Triangular 0 0.11 0.43 N472 Triangular 0 0.06 0.24 Groundwater 23.4 Triangular 0 0.022 0.044 Groundwater 19.3 Triangular 0 0.022 0.044
Surface water 12 Triangular -0.192 0 0.192 Surface water 10 Triangular -0.192 0 0.192
S9/1 Uncertainty of New Source Yield Uniform 0 2.58 Uniform 0 3.13
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 0.32 Normal 0 0.27 Normal 0 0.32 Normal 0 0.27
D2 Demand forecast variation. Triangular -1.81 0 1.71 Triangular -1.22 0 1.16 Triangular -5.73 6.56 Triangular -3.14 0 3.59
D3 Effect of climate change on demand Triangular 0 0.32 0.4 Triangular 0 0.26 0.33 Triangular -0.32 0 0.22 Triangular -0.32 0 0.22
D4 Uncertainty of impact of demand management Normal 0 0.01 Normal 0 0.01 Triangular -0.66 0 0.66 Triangular -0.36 0 0.36

Table F.6 Isle of Wight — Headroom Input Data
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Southern Water
Water Resources Management Plan
Draft for Consultation

";é_guthern
- Water

AMP 4 PRO09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distribution | Parameter 1| Parameter 2 | Parameter 3 Source MDO | Distribution | Parameter 1| Parameter 2 | Parameter 3 Source | PDO Dismbulion| Parameter | Parameter | Parameter Source MDO Dismbu(ion| Parameter | Parameter | Parameter
Supply Side
$1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulnerable groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A Portsmouth | 15 | Triangular 0 0.02 0.03 Portsmouth | 15 | Triangular 0 0.02 0.03
S5 gradual pollut.ion of spurces in this N/A N/A N/A N/A
planning period
E282 16 | Triangular -0.01 0.02 0.03 Q256 1.1 | Triangular -0.01 0.02 0.03 G453 1.08 | Triangular -0.01 0.02 0.04 G453 1.08 | Triangular -0.01 0.02 0.04
S6/1 Uncertainty for yields constrained W754 3.12 | Triangular -0.01 0.02 0.04 Q256 0.7 | Triangular -0.01 0.02 0.04
by infrastructure Q256 1.3 | Triangular -0.01 0.02 0.03 B882 1.46 | Triangular -0.01 0.02 0.04 W754 3.12 | Triangular -0.01 0.02 0.04
B882 1.25 | Triangular -0.01 0.02 0.04
S6/2 Met rtainty for li 1838 2.43 | Triangular 0 0 0.04 1838 2.14 | Triangular 0 0 0.04 1838 2.43 | Triangular 0 0 0.04 1838 2.14 | Triangular 0 0 0.04
eter uncertainty for licence
critical sourc{)s G453 2.27 | Triangular 0 0 0.04 G453 2.27 | Triangular 0 0 0.04 T168 2.88 | Triangular 0 0 0.04 T168 2.19 | Triangular 0 0 0.04
T168 2.88 | Triangular 0 0 0.04 T168 2.19 | Triangular 0 0 0.04
. . . S466 24.67| Normal 0 0.03 S466 13.59| Normal 0 0.03 S466 27 Normal 0 0.025 S466 13 Normal 0 0.025
S6/3 Uncertainty for aquifer constrained|
groundwater sources W754 3.5 Normal 0 0.03 W754 3.41 Normal 0 0.03 Q256 0.77 Normal 0 0.025
B882 1.46 Normal 0 0.03 B882 1.44 Normal 0 0.03
S6/4: Uncertainty of climate constrained| R648 29.93| Normal 0 0.03 R648 15.7 Normal 0 0.03 R648 75 Normal 0 0.025 R648 75 Normal 0 0.025
surface water sources
E282 9.3 Normal 0 0.03 E282 17 Normal 0 0.025 E282 8.2 Normal 0 0.025
R648 Triangular 0 7.36 7.96 R648 Triangular 0 7.18 7.55 Groundwater | 38.7 | Triangular 0 0.022 0.044 Groundwater | 23.5 | Triangular 0 0.022 0.044
S8 Uncertainty of Climate Change Yield| . . .
E282 Triangular 0 7.36 7.96 E282 Triangular 0 7.18 7.55 Surface water | 24.5 | Triangular -0.244 0 0.225 Surface water| 15.7 | Triangular -0.244 0 0.225
S$9/1 Uncertainty of New Source Yield Uniform 0 6.55 Uniform 0 5.18 N/A N/A
Demand Side
b1 Qn.cena\n(y of distribution input '+-1 approx Normal 0 0.81 '+-1 approx Normal 0 0.67 '+-1 approx Normal 0 0.81 '+-1 approx Normal 0 0.67
arising from meter inaccuracy
D2 Demand forecast variation. Triangular -3.69 0 8.67 Triangular 2.7 0 5.91 Triangular -9.92 0 11.36 Triangular -5.53 0 6.33
Max climate
D3 Effect of climate change on demand] increase of Triangular 0 1.48 1.85 Triangular 0 1.23 1.54 Triangular -0.52 0 0.36 Triangular -0.52 0 0.36
2.5%
D4 Uncertainty of impact of demand | efficieny |, o7 | o 0 1.3 Normal 0 093 Triangular | -2.92 0 292 Triangular | -1.62 0 1.62
management savings

Table F.7 Sussex North — Headroom Input Data
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Southern Water

Water Resources Management Plan

Draft for Consultation

<= Southern

- Water

AMP 4 PRO09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source PDO | Distribution | Parameter 1| Parameter 2 | Parameter 3| ~ Source MDO | Distribution | Parameter 1 | Parameter 2 | Parameter 3 Source | PDO | Distribution | Parameter 1| Parameter 2 [ Parameter 3 Source | MDO | Distribution | Parameter 1| Parameter 2 [ Parameter 3
Supply Side
S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulnerable groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 gradual pollution of sources in this w515 [ 19.01 | Triangular 0 0.02 0.03 w515 | 12.62| Triangular 0 0.02 0.03 N/A N/A
planning period
A768 12 Triangular -0.01 0.02 0.04 AT768 7.8 Triangular -0.01 0.02 0.04 W515 7.5 Triangular -0.01 0.02 0.04 W515 6.5 Triangular -0.01 0.02 0.04
N312 7.5 Triangular -0.01 0.02 0.04 N312 5.53 | Triangular -0.01 0.02 0.04 U354 5.5 Triangular -0.01 0.02 0.04 C817 2.65 Triangular -0.01 0.02 0.04
W515 19.01 | Triangular -0.01 0.02 0.04 W515 12.62 | Triangular -0.01 0.02 0.04 C817 2.9 Triangular -0.01 0.02 0.04 E357 8 Triangular -0.01 0.02 0.04
S6/1 Uncartainty for vield . U354 6.22 | Triangular -0.01 0.02 0.04 U354 2.45 | Triangular -0.01 0.02 0.04 N244 1.66 | Triangular -0.01 0.02 0.04 K532 4.80 | Triangular -0.01 0.02 0.04
nee ;‘/"‘:ﬁa‘;;r’:;ufew” frained 17 7 | Triangular 0,01 0.02 0.04 C817 | 3.36 | Triangular 0.01 0.02 0.04 E357 95 | Triangular 0.01 0.02 0.04
R771 11.02 | Triangular -0.01 0.02 0.04 R771 8.66 | Triangular -0.01 0.02 0.04 S377 4.55 | Triangular -0.01 0.02 0.04
N244 3.5 Triangular -0.01 0.02 0.04 N244 3.3 Triangular -0.01 0.02 0.04
J485 9.05 | Triangular -0.01 0.02 0.04 J485 6.85 | Triangular -0.01 0.02 0.04
S666 14.42 | Triangular -0.01 0.02 0.04
W366 0 Triangular 0 0 0.04 W366 0 Triangular 0 0 0.04 X844 11.5 | Triangular 0 0 0.04 U354 2.5 Triangular 0 0 0.04
E357 14.75 | Triangular 0 0 0.04 E357 14.75 | Triangular 0 0 0.04 R771 8.9 Triangular 0 0 0.04
$6/2 Meter uncertainty for licence X844 11.5 | Triangular 0 0 0.04 X844 11.31 | Triangular 0 0 0.04 N244 1.5 Triangular 0 0 0.04
critical sources S377 3.5 | Triangular 0 0 0.04 S377 2.41 | Triangular 0 0 0.04
X844 11.5 Triangular 0 0 0.04
N312 4.88 Normal 0 0.025 N312 3.58 Normal 0 0.025
R771 9.4 Normal 0 0.025 S666 14.00 Normal 0 0.025
K532 7.8 Normal 0 0.025 A768 10.50 Normal 0 0.025
S6/3 Uncertainty f i trained! S666 14 Normal 0 0.025 J485 8.60 Normal 0 0.025
ncertainty for aquifer constraine
groundwater sources N/A N/A A768 17.3 Normal 0 0.025
J485 10 Normal 0 0.025
S6/4: Uncertainty of climate N/A N/A N/A N/A
constrained surface water sources
S8 Uncertainty of Climate Change Yiel - Triangular 0 0.69 2.77 - Groundwater | 106.5] Triangular | 0 | 0.022 0.044 Groundwater | 85.4 | Triangular | 0 | 0022 [ 0.044
Surfacewater | 0 I Triangular | 0 | 0 0 Surfacewater I 0 I Triangular | 0 0 | 0
S9/1 Uncertainty of New Source Yield - 25 Uniform 0 8.49 N/A N/A N/A
Demand Side
D1 Uncertainty of distribution input Normal 0 1.64 Normal 0 137 Normal 0 1.64 Normal 0 137
arising from meter inaccuracy
D2 Demand forecast variation, Triangular -6.65 0 14.82 Triangular -5.19 0 11.56 Triangular -11.69 0 13.38 Triangular -7.51 0 8.6
D3 Effect of climate change on demand| Triangular 0 2.98 3.73 Triangular 0 2.48 3.1 Triangular -0.69 0 0.48 Triangular -0.69 0 0.48
D4 Uncertainty of impact of demand Normal 0 237 Normal 0 1.85 Triangular 37 0 37 Triangular | -2.37 0 237
imanagement

Table F.8 Sussex Brighton — Headroom Input Data
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Southern Water
Water Resources Management Plan <= Southern

Draft for Consultation -~ Water

AMP 4 PRO9 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distribution | Parameter 1 | Parameter 2| Parameter 3|  Source | MDO | Distribution | Parameter 1| Parameter 2| Parameter 3 Source | PDO | Distribution | Parameter 1| Parameter 2| Parameter 3 Source | MDO | Distribution | Parameter 1| Parameter 2| Parameter 3
Supply Side
S1 Vulnerable Surface Water N/A N/A N/A N/A
Licences
S2 Vulnerbale groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 gradual pollution of sources in this] A163 4.32 | Triangular 0 0.02 0.03 A163 3.13 | Triangular 0 0.02 0.03 A163 0.12 | Triangular 0 0.02 0.03 A163 0.07 | Triangular 0 0.02 0.03
planning period X574 7 | Triangular 0 0.02 0.03 X574 5.55 | Triangular 0 0.02 0.03
E531 4 Triangular -0.01 0.02 0.04 E531 3.55 | Triangular -0.01 0.02 0.04 A163 4 Triangular -0.01 0.02 0.04 D758 4.6 Triangular -0.01 0.02 0.04
A163 4.32 | Triangular -0.01 0.02 0.04 A163 3.13 | Triangular -0.01 0.02 0.04 V281 3.28 Triangular -0.01 0.02 0.04
S216 18 | Triangular -0.01 0.02 0.04 S216 18 | Triangular -0.01 0.02 0.04
S6/1 Uncertainty for yields 1747 7.7 | Triangular -0.01 0.02 0.04 1747 5.3 | Triangular -0.01 0.02 0.04
constrained by infrastructure V281 3.28 | Triangular -0.01 0.02 0.04 V281 3 | Triangular -0.01 0.02 0.04
D758 8 Triangular -0.01 0.02 0.04 D758 4.32 | Triangular -0.01 0.02 0.04
0516 9 Triangular -0.01 0.02 0.04 X862 2 Triangular -0.01 0.02 0.04
M584 5.6 | Triangular -0.01 0.02 0.04
1831 5 Triangular 0 0 0.04 0516 6.15 | Triangular 0 0 0.04 E531 4 Triangular 0 0 0.04 V281 1.95 | Triangular 0 0 0.04
M584 2.32 | Triangular 0 0 0.04 0516 4.5 Triangular 0 0 0.04 0516 4.5 | Triangular 0 0 0.04
S6/2 Mets rtainty for li X574 5.55 | Triangular 0 0 0.04 M584 7 Triangular 0 0 0.04 X574 6 Triangular 0 0 0.04
eter uncertainty for licence - - -
critical sources 1831 5 Triangular 0 0 0.04 X574 7 Triangular 0 0 0.04 1831 4 Triangular 0 0 0.04
1831 5 Triangular 0 0 0.04 E531 4 Triangular 0 0 0.04
A163 4 Triangular 0 0 0.04
M584 4.50 | Triangular 0 0 0.04
S216 15.5 Normal 0 0.025 S216 13.00 Normal 0 0.025
56/3 Uncertainty f i X862 2.2 Normal 0 0.025 X862 2.10 Normal 0 0.025
ncertainty for aquifer
constrained groundwater sources N/A N/A 1747 12.3 Normal 0 0.025 1747 8.20 Normal 0 0.025
D758 9.5 Normal 0 0.025
S6/4: Urvcenainty of climate N/A N/A N/A N/A
constrained surface water sources
lejjunce"a'"ty of Climate Change - Triangular 0 0.69 277 NIA Groundwater | 74.3 | Triangular 0 0.022 0044 | Groundwater | 57.5 | Triangular 0 0.022 0.044
Surfacewater 0 Triangular 0 0 0 Surfacewater 0 Triangular 0 0 0
ool Unertainty of New Source - 25 | Uniform 0 8.49 NA NA NA
Demand Side
D? pncenainty of distribution input Normal 0 1.64 Normal 0 1.37 Normal 0 1.64 Normal 0 1.37
arising from meter inaccuracy
D2 Demand forecast variation. Triangular -6.65 0 14.82 Triangular -5.19 0 11.56 Triangular -6.04 0 6.92 Triangular -3.89 0 4.45
Sjrfaf:;“ of climate change on Triangular 0 2.98 373 Triangular 0 248 3.4 Triangular -0.36 0 0.25 Triangular 0.36 0 0.25
D4 Uncertainty of impact of demand Normal 0 237 Normal 0 1.85 Triangular | -1.66 0 1.66 Triangular | -1.06 0 1.06
management

Table F.9 Sussex Worthing — Headroom Input Data
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Southern Water

Water Resources Management Plan

Draft for Consultation

<= Southern

- Water

AMP 4 PR09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Di ) | 1 2 | 3| source | MDO | Distribution 1 | 2 | Source PDO | Distribution | Pa'a;"e“" Parameter | Parameter|  g;ce MDO | Distribution | pa'a;"e‘e' Parameter | Parameter
|Supply Side
|S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulnerable groundwater Licences N/A N/A N/A N/A
S3 Time Limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 Gradual pollution of sources. S5/1 X652 7.5 Triangular 0 0.02 0.03 X652 7.5 | Triangular 0 0.02 0.03
S5/2 T314 5.1 Triangular 0 0.02 0.03 T314 5.1 Triangular 0 0.02 0.03 N/A: AMP4 schemes completed. N/A: AMP4 schemes completed.
S5/3 1585 3.1 Triangular 0 0.02 0.03 1585 3.1 Triangular 0 0.02 0.03
S5/4
ISG/1 Uncertainty for yields constrained by pump capacity Y445 11.3 | Triangular 0 0 0.04 Y445 10.95 | Triangular -0.01 0.02 0.04 Y445 12.3 | Triangular -0.01 0.02 0.04 Y445 9 Triangular -0.01 0.02 0.04
N578 3.8 Triangular 0 0 0.04 N578 3.5 | Triangular -0.01 0.02 0.04 N578 3.8 Triangular -0.01 0.02 0.04 N578 3.8 Triangular -0.01 0.02 0.04
B416 1.4 Triangular 0 0 0.04 B416 1.4 | Triangular -0.01 0.02 0.04 1124 7.88 | Triangular -0.01 0.02 0.04 1585 3.1 Triangular -0.01 0.02 0.04
0555 6.7 Triangular 0 0 0.04 0555 6.7 | Triangular -0.01 0.02 0.04 1585 3.1 Triangular -0.01 0.02 0.04 N322 5.5 Triangular -0.01 0.02 0.04
1124 7.88 Triangular 0 0 0.04 1585 3.1 Triangular -0.01 0.02 0.04 J516 4.52 | Triangular -0.01 0.02 0.04 Q156 3 Triangular -0.01 0.02 0.04
1585 3.1 Triangular 0 0 0.04 S355 6.28 | Triangular -0.01 0.02 0.04 0878 1.6 Triangular -0.01 0.02 0.04 V421 8.52 Triangular -0.01 0.02 0.04
S355 7.4 Triangular 0 0 0.04 J273 0.82 | Triangular -0.01 0.02 0.04 N322 5.5 Triangular -0.01 0.02 0.04 N366 0.84 Triangular -0.01 0.02 0.04
J273 0.84 Triangular 0 0 0.04 H674 9.18 | Triangular -0.01 0.02 0.04 Q156 3 Triangular -0.01 0.02 0.04
H674 10.2 Triangular 0 0 0.04 N322 53 Triangular -0.01 0.02 0.04 W513 1.6 Triangular -0.01 0.02 0.04
J516 4.52 Triangular 0 0 0.04 Q156 3 Triangular -0.01 0.02 0.04 V41 8.74 | Triangular -0.01 0.02 0.04
T454 4.16 Triangular 0 0 0.04 W513 1.4 | Triangular -0.01 0.02 0.04 V482 13.9 | Triangular -0.01 0.02 0.04
N322 53 Triangular 0 0 0.04 C552 15.82 | Triangular -0.01 0.02 0.04 N366 0.8 Triangular -0.01 0.02 0.04
Q156 3 Triangular 0 0 0.04 C815 5.2 | Triangular -0.01 0.02 0.04 D284 3.45 | Triangular -0.01 0.02 0.04
W513 1.6 Triangular 0 0 0.04 V421 7.5 Triangular -0.01 0.02 0.04
C552 19.15 | Triangular 0 0 0.04 N366 0.7 | Triangular -0.01 0.02 0.04
C815 5.2 Triangular 0 0 0.04 V482 10.2 | Triangular -0.01 0.02 0.04
V421 7.5 Triangular 0 0 0.04 X652 7 Triangular -0.01 0.02 0.04
S6/2 Meter uncertainty for licence critical sources S271 5 Triangular 0 0 0.04 S271 3.4 | Triangular 0 0 0.04 S271 5 Triangular 0 0 0.04 S271 3.4 Triangular 0 0 0.04
0878 1.73 | Triangular 0 0 0.04 1124 6.83 | Triangular 0 0 0.04 T454 4.90 | Triangular 0 0 0.04 1124 6.83 Triangular 0 0 0.04
0878 1.27 | Triangular 0 0 0.04 J516 0.00 Triangular 0 0 0.04
H685 4.82 | Triangular 0 0 0.04 D284 0 Triangular 0 0 0.04
V174 2.75 | Triangular 0 0 0.04 T454 0.00 Triangular 0 0 0.04
0878 1.27 Triangular 0 0 0.04
W513 14 Triangular 0 0 0.04
V482 11.59 | Triangular 0 0 0.04
V174 2.75 Triangular 0 0 0.04
$6/3 Uncertainty for aquifer constrained groundwater sources 0655 0.8 Normal 0 0.03 0655 0.7 Normal 0 0.03 0555 7.9 Normal 0 0.03 0555 6.4 Normal 0 0.03
J273 0.7 Normal 0 0.03 J273 0.46 Normal 0 0.03
T314 6.55 Normal 0 0.03 T314 6.55 Normal 0 0.03
C552 10.4 Normal 0 0.03 C552 10.4 Normal 0 0.03
H685 2.5 Normal 0 0.03 H685 1.5 Normal 0 0.03
V174 3.9 Normal 0 0.03 0655 0.56 Normal 0 0.03
0655 0.78 Normal 0 0.03 X652 9.1 Normal 0 0.03
X652 9.1 Normal 0 0.03 C815 4.9 Normal 0 0.03
C815 5 Normal 0 0.03 C458 2 Normal 0 0.03
C458 2 Normal 0 0.03 B416 1.53 Normal 0 0.03
B416 1.53 Normal 0 0.03 S355 4.5 Normal 0 0.03
S355 6 Normal 0 0.03 H674 1.5 Normal 0 0.03
H674 5.2 Normal 0 0.03
S6/4: Uncertainty of climate constrained surface water sources G457 51.64 Normal 0 0.03 G457 51.64 Normal 0 0.03 G457 34.8 Normal 0 0.03 G457 34.8 Normal 0 0.03
S8 Uncertainty of Climate Change Yield P647 Triangular 0 4.14 6.88 P647 Triangular 0 3.49 574 Groundwater 142.2 | Triangular 0 2.2 44 Groundwater 110.7_| Triangular 0 2.2 4.4
Surface water 34.8 | Triangular -0.136 0 0.14 Surface water 34.8 Triangular -0.136 0 0.14
S9/1 Uncertainty of New Source Yield N/A N/A N/A N/A
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 1.42 Normal 0 1.18 Normal 0 1.42 Normal 0 1.18
D2 Demand forecast variation. Triangular -4.75 0 14.28 Triangular -4.18 0 12.57 Triangular -14.34 0 16.41 Triangular -10.84 0 12.41
D3 Effect of climate change on demand Triangular 0 2.77 3.44 Triangular 0 2.3 2.88 Triangular -0.93 0 0.64 Triangular -0.93 0 0.64
D4 Uncertainty of impact of demand management Normal 0 0.77 Normal 0 0.67 Triangular 4 0 4 Triangular | -3.02 0 3.02

Table F.10 Kent Medway — Headroom Input Data
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AMP 4 PR09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distribution 1 2 | Source | MDO | Distribution 1 2 | Source | PDO | Distribution | Pa“’;“e‘e' Parameter| Parameter|  goure | MDO | Distribution | Pa'a:"e'e’ Parameter | Parameter
Supply Side
S1 Vulnerable Surface Water Licences N/A N/A N/A N/A
S2 Vulneralbe groundwater Licences N/A N/A N/A N/A
S3 Time-limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 gradual pollution of sources in this planning period P338 6.5 | Triangular 0 0.02 0.03 P338 6 | Triangular 0 0.02 0.03 — -
M841 5.5 Triangular 0 0.02 0.03 M841 5.5 | Triangular 0 0.02 0.03
Q773 5.68 | Triangular 0 0.02 0.03 Q773 2.27 | Triangular 0 0.02 0.03 N/A N/A
S6/1 Uncertainty for yields constrained by pump capacity Q376 3.4 Triangular -0.01 0.02 0.04 Q376 3.4 | Triangular -0.01 0.02 0.04 R168 8.5 Triangular -0.01 0.02 0.04 R168 6.9 Triangular -0.01 0.02 0.04
M841 55 Triangular -0.01 0.02 0.04 M841 5.5 | Triangular -0.01 0.02 0.04 1446 5.5 Triangular -0.01 0.02 0.04 1446 55 Triangular -0.01 0.02 0.04
P338 6.5 Triangular -0.01 0.02 0.04 P338 6 Triangular -0.01 0.02 0.04 M841 6 Triangular -0.01 0.02 0.04 M841 6 Triangular -0.01 0.02 0.04
1446 5.5 Triangular -0.01 0.02 0.04 1446 5.5 | Triangular -0.01 0.02 0.04 E161 3.8 Triangular -0.01 0.02 0.04 F565 1.5 Triangular -0.01 0.02 0.04
F565 1.5 Triangular -0.01 0.02 0.04 A374 4.4 Triangular -0.01 0.02 0.04
A374 4.4 Triangular -0.01 0.02 0.04
S6/2 Meter uncertainty for licence critical sources E161 4.55 | Triangular 0 0 0.04 E161 3.64 | Triangular 0 0 0.04 A853 2.73 | Triangular 0 0 0.04 E161 3.64 Triangular 0 0 0.04
T656 3.35 Triangular 0 0 0.04 T656 2.94 | Triangular 0 0 0.04 A853 249 Triangular 0 0 0.04
AB53 2.73 | Triangular 0 0 0.04 A853 2.49 | Triangular 0 0 0.04
S6/3 Uncertainty for aquifer constrained groundwater sources G772 11 Normal 0 0.03 G772 0.7] Normal 0] 0.03] Q376 3.4 Normal 0 0.03 Q376 3 Normal 0 0.03
F565 1.95 Normal 0 0.03 F565 1.95 Normal 0] 0.03] P338 4.5 Normal 0 0.03 P338 1.7 Normal 0 0.03
A374 4.4 Normal 0 0.03 A374 4.4 Normal 0] 0.03] G772 0.6 Normal 0 0.03 G772 0.5 Normal 0 0.03
X868 20 Normal 0 0.03 X868 20 Normal 0] 0.03] X868 16 Normal 0 0.03 X868 11 Normal 0 0.03
R168 8.7 Normal 0 0.03 R168 8.7 Normal 0] 0.03]
|36/4: Uncertainty of climate constrained surface water sources N/A N/A T656 3.26 T656 3.6
|S8 Uncertainty of Climate Change Yield Triangular 0 0.22 0.89 Triangular 0 0.21 0.85 Groundwater 56.9 | Triangular 0 0.022 0.044 Groundwater 46.6 Triangular 0.022 0.044
Surface water 3.3 Triangular 0 0 0 Surface water 3.3 Triangular 0 0 0
S9/1 Uncertainty of New Source Yield ?;ij I:j;ee' 568 | Uniform 0 3.88 ‘g:ip I:‘ilzt 2.27 | Uniform 0 0.98 NIA NIA
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy '+-1 approx Normal 0 0.73 '+-1 approx Normal 0 0.61 '+-1 approx Normal 0 0.73 '+-1 approx Normal 0 0.61
D2 Demand forecast variation. Triangular -3.4 0 8.21 Triangular -2.45 0 5.74 Triangular -7.27 0 8.32 Triangular -4.21 0 4.82
D3 Effect of climate change on demand inc"f"ﬁt;z";z‘z% Triangular 0 2.77 344 m"f::sj‘(')"gz% Triangular 0 23 288 Triangular | -0.39 0 0.27 Triangular | -0.39 0 0.27
D4 Uncertainty of impact of demand management efficieny savings | 2.97 Normal 0 04 efficieny savings| 2.97 Normal 0 0.27 Triangular -2.03 0 203 Triangular -1.18 0 1.18

Table F.11 Kent Thanet — Headroom Input Data
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AMP 4 PRO09 Baseline
Peak Deployable Output Minimum Deployable Output Peak Deployable Output Minimum Deployable Output
Source | PDO | Distribution | Parameter 1 [ Parameter 2 | Parameter 3| Source | MDO | Distribution | Parameter 1 | Parameter 2 | Parameter 3 Source PDO Distribunon| Parameter | Parameter | Parameter Source MDO | Distribution Parameter | Parameter | Parameter
|Supply Side
[s1 Vuinerable Surface Water Licences N/A N/A N/A N/A
S2 Vulneralbe groundwater Licences N/A N/A N/A N/A
S3 /1 Time -limited Licences N/A N/A N/A N/A
S4 Bulk transfers N/A N/A N/A N/A
S5 gradual pollution of sources in this planning period N/A N/A N/A N/A
S6/1 Uncertainty for yields constrained by pump capacity L832 3.8 | Triangular -0.01 0.02 0.03 L832 2.27 | Triangular -0.01 0.02 0.04
A272 0.62 | Triangular -0.01 0.02 0.03 A272 0.52 | Triangular -0.01 0.02 0.04
S416 2 Triangular -0.01 0.02 0.03
S6/2 Meter uncertainty for licence critical sources NA 19.07 | Triangular 0 0 0.04 L832 223 Triangular 0 0 0.04
S416 0.61 Triangular 0 0 0.04
S6/3 Uncertainty for aquifer constrained groundwater sources NA NA L832 3.77 Normal 0 0.03
S416 1.99 Normal 0 0.03
ISG/4' Uncertainty of climate constrained surface water sources G587 23.29 | Normal 0 0.03 G587 19.4 Normal 0 0.03 G587 27.4 Normal 0 0.03 G587 30.69 Normal 0 0.03
0451 10.91 Normal 0 0.03 0451 3.7 Normal 0 0.03 0451 10.3 Normal 0 0.03 0451 4.33 Normal 0 0.03
S$8/1 Uncertainty of Climate Change Yield G587 Triangular 0 3 3.39 0451 Triangular 0 2.35 2.63 Groundwater 5.8 Triangular 0 0.022 0.044 Groundwater 2.8 Triangular 0 0.022 0.044
Surface water 43.5 | Triangular -0.127 0 0.131 Surface water 37.2 Triangular -0.127 0 0.131
S9/1 Uncertainty of New Source Yield KM to SH Transfer 25 Uniform 0 2.69 25 Uniform 0 3.33 N/A N/A
Demand Side
D1 Uncertainty of distribution input arising from meter inaccuracy Normal 0 0.27 Normal 0 0.33 Normal 0 0.27 Normal 0 0.33
D2 Demand forecast variation. Triangular -1.2 0 2.69 Triangular -1.02 0 229 Triangular -2.72 0 3.11 Triangular -1.79 0 2.05
D3 Effect of climate change on demand Triangular 0 0.61 0.77 Triangular 0 0.51 0.64 Triangular -0.21 0 0.14 Triangular -0.21 0 0.14
D4 Uncertainty of impact of demand management Normal 0 0.48 Normal 0 0.41 Triangular -0.9 0 0.9 Triangular -0.59 0 0.59

Table F.12 Sussex Hastings — Headroom Input Data
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F.1.4 Results and Discussion

Monte Carlo analysis was carried out using the appropriate probability distribution parameters set out
in Section 7.2. The analysis calculated Headroom Uncertainty from 1,000 iterations of the model;
results are produced in the form of percentiles. The interpretation of the results is that if in a given
year the available headroom equals say the 90th percentile of the Headroom Uncertainty, then this
ensures that there is a 90% likelihood that the SDB will not be in deficit.

In the early years of the planning period, there is a strong argument for using a high percentile of the
Headroom Uncertainty as the value for Target Headroom value, decreasing to lower percentiles
towards the end of the planning period. This is because in the short-term the Company will only be
prepared to accept a low risk of that it will not be able to maintain security of supply, because there is
little lead-time for options to be completed. In addition, short-term uncertainties are often considered
to be more realistic as there is better supporting evidence than for long-term uncertainties. Taking
values corresponding to high percentiles at the start and low percentiles towards the end of the
planning period would therefore lead to decreasing target headroom over time, which is not acceptable.

Given the severe consequences in the event of potential or actual failure of the security of supplies,
and the need to improve the current out-turn Levels of Service, the Company is averse to exposing
itself to unnecessary risk and is keen to take a prudent approach to setting the value of Target
Headroom. The However, it also acknowledges the importance of not overplanning for risks that may
not become reality in the more distant future towards the end of the planning period, which would
increase the apparent need for additional resource development which in the event might not be
required. The level of Target Headroom for the WRMP is the 90th percentile up to 2024; from there
onward, the target headroom is kept constant. Values of the proposed Target Headroom for the
WRMP are given in Table F.13 for MDO and Table F.14 for Peak. Plots are shown in Figure F.1 to
Figure F.3.

The selection of Headroom Uncertainty percentiles, and the appropriate glidepath will be reviewed and
updated for the final WRMP.

MDO Target Headroom (Mi/d)

Area | WRZ | 2006 2009 2014 2019 2024 2029 2034
low 0.75 0.82 0.99 1.40 184 1.84 184

5 HS 6.19 6.72 5.23 6.71 8.50 8.50 8.50
é HK 0.18 0.21 0.27 0.34 0.43 0.43 0.43
HA 0.66 0.73 0.88 1.06 1.31 1.31 1.31

- SN 1.36 155 2.06 2.65 3.35 3.35 3.35
g sw 2.15 2.31 2.71 3.23 3.67 3.67 3.67
© SB 257 2.96 3.62 4.65 5.96 5.96 5.96
c SH 117 1.20 1.49 1.91 2.27 2.27 2.27
3 KM 3.32 3.62 478 6.45 7.90 7.90 7.90
ul KT 142 1.56 1.97 2.50 3.08 3.08 3.08
Company Total | 19.77 | 21.68 | 23.99 | 30.89 | 38.31 38.31 38.31

Table F.13 Proposed Target Headroom at MDO (Ml/d)
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Peak Target Headroom (Ml/d)
Area WRZ 2006 2009 2014 2019 2024 2029 2034
low 0.89 1.01 1.33 1.90 2.38 2.38 2.38
5 HS 7.16 7.68 8.01 12.52 17.10 17.10 17.10
n
§ HK 0.24 0.27 0.36 0.47 0.58 0.58 0.58
HA 0.81 0.88 1.1 1.34 1.68 1.68 1.68
= SN 1.83 2.07 2.93 3.80 5.01 5.01 5.01
‘% SW 2.67 3.04 3.44 4.15 4.99 4.99 4.99
© SB 3.49 3.93 4.71 6.12 7.53 7.53 7.53
c SH 1.29 1.35 1.52 210 2.73 2.73 2.73
*% KM 4.34 4.84 6.26 8.22 10.48 10.48 10.48
w KT 1.77 1.93 2.47 3.36 4.16 4.16 4.16
Company Total 24.49 27.01 32.13 43.98 56.63 56.63 56.63
Table F.14 Proposed Target Headroom at PDO (Ml/d)
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Figure F.1 Western Area — Proposed Target Headroom
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Figure F.2 Central Area — Proposed Target Headroom
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Figure F.3 Eastern Area — Proposed Target Headroom
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The output from the Monte Carlo simulation has been reviewed to identify main sources of Headroom
Uncertainty in each of the WRZs.

In all WRZs with the exception of Sussex Hastings WRZ, and under PDO and MDO conditions, the
main source of Headroom Uncertainty is D2 — Uncertainty in the demand forecast. S8 — supply-side4
uncertainty associated with climate change becomes increasing dominant in all WRZs from AMP8
onwards, especially in WRZs where surface water storage schemes dominate.

The values of demand-side headroom will change with further revisions to the demand forecasts for
the final WRMP. The Company will also review the chosen glidepath in the light of consultation
responses to this WRMP.

However as shown in Section 10, the magnitude of Target Headroom is not the dominant driver of the
options that make up the Company’s preferred investment strategy. The value of Target Headroom
can however have an influence the timing of when schemes are required, but the variance should only
be a few years.

The Company will continue to work to improve the sources of information that it has available for
analysis of uncertainties, and will continue to collaborate on industry-wide studies on climate change
uncertainties.

Approach to Risk and Adoption of Target Headroom

There is a rationale for a company to take on less exposure to risk at the start of the planning period
where there is less time to react to the occurrence of short term risks, and more exposure to risk
towards the end of the planning period where increased lead in time is available to deal with risks that
may occur in the longer term. In addition, uncertainties calculated for the short-term often have better
supporting evidence than those that are predicted to occur further in the future.

On this basis it could be expected that a company should use a “glidepath” approach to Target
Headroom adopting higher risk percentiles (lower risk exposure) at the start of the period reducing to
lower risk percentiles at the end of the planning period (higher risk exposure).

In order to avoid unnecessary risk of supply failure to its customers the Company is not prepared to
plan its water resources strategy on the basis of falling Target Headroom through the planning period.
It has therefore adopted a prudent approach to risk management through the adoption of a constant
percentile throughout the planning period up to 2024, with a constant value of target headroom from
then until the end of the planning period. Therefore, 90th percentile has been adopted.
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