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1.0 INTRODUCTION
1.1. Background

Essex & Suffolk Water is required to update its quinquennial water resource
management plan under the current Periodic Review 2009 (PR09). As part of
this work the Company is reviewing the supply demand balance for each of its
four resource zones, as required under the Environment Agency's Water
Resources Planning Guidance (November, 2008).

Previously the deployable output for the River Waveney source, known as the
Shipmeadow abstraction, has been defined based on work carried out by
consultants Black & Veatch in 2003. However, this did not include an
assessment of the potential effect of climate change on the yield of the River
Waveney. In order to carry out a robust assessment of the effect of climate
change on this source, it was necessary to develop a model of the Waveney
source in order to successfully apply the Environment Agency’s
recommended methodology for this form of assessment (Environment
Agency, November 2008).

This report details the work carried out in order to develop a model of the
River Waveney using Aquator, a water resource planning software tool.

1.2. Aims
The aim of this report is to:

1. provide a detailed report on the development of an Aquator model of the
River Waveney abstraction and associated infrastructure.

2. summarise the work carried out to develop a revised deployable output
calculation for the River Waveney.

3. and summarise the work carried out to assess the effects of climate
change on the River Waveney deployable output.
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2.0 DESCRIPTION OF ZONAL WATER SUPPLY, RIVER WAVENE Y
ABSTRACTION AND BARSHAM SOURCEWORKS

The River Waveney Shipmeadow abstraction forms an important component
of Essex & Suffolk Water's (ESW'’s) Northern/Central water resource zone.
This zone is bounded by the River Waveney and River Bure to the west, and
the Suffolk coastline from Southwold to Winterton-on-Sea in the east. The
zone includes the towns of Lowestoft, Great Yarmouth, north Halesworth,
Bungay and Beccles. Approximately 70% of the water supplied in the
Northern/Central resource zone is sourced from surface water, with 30%
being sources from groundwater in the south of the zone.

Surface water is provided via four sources, namely the River Waveney at
Shipmeadow, the River Bure at Belaugh, and groundwater fed lakes at
Ormesby Broad and Lound Ponds/Fritton Lake. Water from the Waveney is
treated at Barsham River WTW, water from the Bure and Ormesby Broad is
treated at Ormesby WTW, and water from Lound Ponds/Fritton Lake is
treated at Lound WTW.

An entirely separate groundwater treatment works is also located at Barsham.
This receives water from the boreholes located at Barsham (No's 1 & 2),
Barsham Hall, Shipmeadow Nunnery Farm, Puddingmoor and the
Shipmeadow emergency borehole.

In terms of total deployable output for the Northern/Central zone, an individual
deployable output is determined for each of the sources in the zone and these
are combined to produce the zonal total. The focus of the model development
carried out here was to determine a deployable output for the Shipmeadow
abstraction on the River Waveney and to assess the potential effects of
climate change on the deployable output of the source.

Water Resource Planning 7
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3.0 AQUATOR MODEL DEVELOPMENT
3.1. Conceptual model

A conceptual model of the Waveney abstraction was developed. This
identified all the key components (rivers, catchment areas, gauging stations,
intakes, groundwater sources, treatment works and sources of demand), their
geographical location and how they are linked together. This conceptual
model was then used as the basis for developing and populating a schematic
in the Aquator model. A snapshot of the Aquator schematic can be seen at
figure 1.

The conceptual model was used to construct a schematic of the Waveney
abstraction and associated infrastructure in Aquator using components from
the drag and drop tool bar. The model was then populated with the relevant
information relating to licence constraints and parameter values for each
component of the model. Details of this process are provided in the following
section.

3.2. Confirmation of parameter values, sequences an  d operational
information

A comprehensive log was maintained of the individual components,
sequences and parameters included in the Waveney model. This log can be
seen in the table in Appendix A. The individual parameters were listed as
they were presented in the model and verification of each parameter was
logged with details of the source of the information, e.g. abstraction licence
document, operational staff etc. The confirmed parameter as it appears in the
Aquator model was then recorded and the date and source of the information
noted. All the parameters, time series and sequences used in the model were
recorded on a spreadsheet called Parameter Log — River Waveney model.xIs.

Details of data sets and assumptions included in the model are provided
below.

3.2.1. Naturalised flow data

A naturalised river flow record for the River Waveney at Ellingham Mill was
derived by the Environment Agency in October 2004 to feed into their
Broadland CAMS (Catchment Abstraction Management strategy)
assessment. The details of the naturalisation methodology are reported in
Willett, P. J. (October 2004).

The naturalised flow record covered the period from 1970 to 2003. The
complete naturalised flow record was imported into the Aquator model and
linked to the associated river catchment components. Some infilling of the
naturalised flow record was required to adjust daily flow values that were not
consistent with the flow pattern and caused the model to fail. This was done
using the gauged flow at Needham Mill, upstream of Ellingham, as a guide to
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the expected flow at Ellingham. The infilled data was highlighted on the flow
record in the Parameter Log spreadsheet (Parameter Log — River Waveney
Model.xlIs). Catchment inflow factors were derived to represent the proportion
of flow that had entered the river at each gauging station within the river
catchment. Table 1 shows how the catchment inflow factors were derived.

In addition a semi-naturalised flow record was also imported into the Aquator
model and linked to the associated river catchment components to derive a
semi-naturalised scenario to be used in sensitivity analysis modelling. This
flow record was also developed by the Environment Agency under the same
project as the naturalised flow record. The semi-naturalised flow record has
had only the discharges from the Waveney Augmentation Groundwater
Scheme (WAGS) stripped out of the flow record, all other effects of
abstractions and discharges remain in the flow data.

3.2.2. Abstraction & discharge data

Abstraction and discharge profiles for the most recent year of record are
required in Aquator to denaturalise the naturalised flow time series, in order to
attempt to replicate the river flow that would be experienced if the historic flow
sequence was repeated today.

Information on the abstractions that occurred in 2003 was available from the
Environment Agency and had been collated as part of the flow naturalisation
study. A monthly abstraction profile for 2003 was taken from the information
provided in the Environment Agency’s spreadsheet, which used a take-up
coefficient to estimate the proportion of total abstraction licences used in each
year of record. Table 2 summarises the profile imported into Aquator. This
abstraction profile was assigned to channel 4a in the Waveney Aquator
model.

Information on the discharges was also available from the Environment
Agency. The consented discharges along the River Waveney were
summarised in a table and categorised by their location along the river
according to which gauging station they were upstream of. The total
discharges associated with each gauging station were calculated and a
monthly discharge volume derived for each river channel upstream of the
relevant gauging station using the monthly profile provided in the Environment
Agency's 2004 report (Willett, 2004, pl6). These calculations are
summarised in table 3. The discharge profiles associated with each gauging
station were assigned to the river channel immediately downstream of each
catchment inflow (River Waveney channels 1, 3a and 4a, and River Dove
channel 1).

3.2.3. River losses
River channel losses as a result of groundwater abstraction were accounted

for in the denaturalisation process through the inclusion of losses of 18.81Ml/d
on River Waveney Channel 4. Groundwater abstractions had been
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accounted for in the flow naturalisation carried out by the Environment
Agency, therefore they should also be accounted for in the denaturalisation
process. The figure of 18.81MI/d was derived from the groundwater
abstraction information provided by the Environment Agency in relation to the
naturalised flow record, and represents the total consumptive groundwater
abstraction for 2003 for the Waveney catchment.

3.2.4. Licence information

Details of the abstraction licence conditions applicable to the ESW abstraction
on the River Waveney were taken from the relevant abstraction licence
documents.

Details of the licence conditions associated with the Environment Agency’s
WAGS (Waveney Augmentation Groundwater Scheme) abstraction were
obtained from the WAGS Operating Rules manual (Environment Agency,
2006).

Abstraction licences are represented in Aquator as constraints. These can be
added to a component such as an abstraction point or a groundwater source
to represent the licence constraints associated with that component. Groups
can also be created to represent group licences where several components
are subjects to one constraint such as an annual abstraction licence (as is the
case for the WAGS boreholes). In order to accurately model some of the
licence conditions for the River Waveney abstraction, additional visual basic
programming was required. This is discussed further in Section 3.3.

3.2.5. Groundwater source yields

In addition to the licence constraints on the WAGS boreholes, information was
also included in the Aquator model on the maximum yield of the boreholes
and the efficiency of the sources (Parameters.Pumping.Daily max &
Parameters.Pumping.Efficiency). This information was obtained from the
Environment Agency’'s WAGS Operating Rules manual and personal
communication with Peter Willett at the Environment Agency.

The Essex & Suffolk Water boreholes included in the model are not currently
constrained in terms of maximum vyield or efficiency. They are therefore
represented in Aquator as being constrained by their licence conditions only
with 100% efficiency.

3.2.6. Water treatment works operational assumption s

Under normal operational conditions, the supply from the groundwater and
surface water sources at Barsham is balanced to ensure that the groundwater
sources are used in preference to the surface water sources. This is due to
the costs associated with the treatment of each source. It is more cost
effective to treat the groundwater than the surface water. Groundwater supply
through the treatment works is therefore kept at a minimum of 12.96Ml/d, with
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a maximum of 15.2Ml/d which is the licence capacity of the groundwater
sources. Surface water supply provides a base output of 6.9Ml/d. Output
increases from the river only when required to meet demand in excess of that
provided by the groundwater stream plus the 6.9Ml/d base output. A
maximum output of 28MI/d was applied to the surface water treatment works,
representing the daily licence capacity of the Shipmeadow intake on the River
Waveney.

The parameters for the groundwater and surface water treatment works in
Aquator were set to represent the above operational conditions. This enables
the model to be used for assessment of implications of operational decisions
under different water resource conditions. However, in order to determine the
deployable output of the Shipmeadow intake on the River Waveney, it was
necessary to exclude the groundwater sources from the calculation. This was
achieved in Aquator by ensuring each of the ESW groundwater sources were
not enabled (Parameters.Options.Enabled.False). With the ESW
groundwater sources not available to supply the demand centre, when a
deployable output calculation is carried out it is the yield of the Shipmeadow
intake alone that is being determined.

3.3. Programming requirements

In order to accurately represent and model the licence conditions for the
Shipmeadow intake, additional visual basic (VB) programming was required
within the Aquator model. This work was carried out by consultant hydrologist
Rob Brown (RPC Brown (Consulting Hydrologist) Ltd).

The abstraction licence conditions at the Shipmeadow intake are linked to the
gauged flow at Ellingham Mill gauging station, upstream of the intake. The
table below summarises these conditions. When flow in the River Waveney
as measured at Ellingham Mill gauging station is less than the rates of flow
specified below, the daily abstraction volume is reduced as indicated,;

Rates of Flow at Ellingham Daily rates of abstraction not
gauging station to exceed:
0.4 cumecs (34.5Ml/d) 4.5 Mi/d
0.45 cumecs (39 Ml/d) 9.1 MiI/d
0.53 cumecs (45.9 Ml/d) 13.6 Mi/d
0.62 cumecs (53.4Ml/d) 20.5 mMI/d

When the flow at Ellingham Mill gauging station is less than 69Ml/d the
Environment Agency informs Essex & Suffolk Water (ESW) who are then
required to provide the Agency with a written forecast of the quantities of
water that will be required to meet demand over the following week. When
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the rate of flow at Ellingham Mill drops below the rates specified in the above
table, the rate of abstraction by ESW is reduced accordingly.

The WAGS boreholes can be used to support the flow of the River Waveney
when required to meet the forecast demand by ESW. Therefore if ESW
forecast that they will require 9.1 Ml/d from the Shipmeadow intake over the
following week, but there is only a flow of less than 34.5Ml/d at Ellingham Mill,
the Environment Agency are able to increase the rate of flow at Ellingham Mill
through supporting the Waveney from the WAGS boreholes, thus bringing the
flow at Ellingham Mill to greater than 34.5Ml/d and enabling ESW to abstract
up to 9.1Ml/d at Shipmeadow.

The VB programming carried out enabled Aquator to estimate the demand
requirements according to the demand set in the demand centre component.
Based on the demand requirement Aquator set the relevant flow restriction at
Ellingham Mill. For example, if the demand centre required 9.5Ml/d a flow
between 39MI/d and 45.8Ml/d would be required at Ellingham Mill, a
prescribed flow of 39Ml/d would therefore be set at Ellingham Mill for the
demand required. If the flow at Ellingham Mill dropped below 39Ml/d and a
demand of 9.5Ml/d is required, then Aquator would request water to be
supplied from the WAGS boreholes, subject to their licence conditions. The
WAGS boreholes are only used if the water is required at the demand centre,
and therefore to be ultimately abstracted from the Shipmeadow intake.

In addition, VB programming was used to model the 12-month rolling licence
condition on the Shipmeadow intake because this form of licence constraint
was not available as standard in Aquator.

Water Resource Planning 12



PRO09 River Waveney Water Resource Modelling — January 2009

4.0 CALCULATION OF SHIPMEADOW INTAKE DEPLOYABLE OUT PUT
FOR PRO9

4.1. Defining the baseline model for the Shipmeadow abstraction

In defining the baseline model for the Shipmeadow abstraction, a humber of
elements were identified as requiring clarification as to whether they should
be incorporated into the baseline model or not. These were as follows:

1. The groundwater sources, including the Shipmeadow emergency borehole
supplying the groundwater treatment stream at Barsham water treatment
works.

2. The Environment Agency’'s WAGS boreholes.
Barsham groundwater sources

There are six groundwater sources that supply the groundwater treatment
stream at ESW’s Barsham water treatment works. Five of these are licensed
for use throughout the year. The Shipmeadow Emergency Boreholes is
licensed for emergency use only (licence no 7/34/19/G*/0135). Abstraction
under this licence may only take place provided that one of a number of
criteria is satisfied. These criteria include when;

The licence holder is unable to take the required licensed quantities of
water from the River Waveney at the Shipmeadow intake due to pollution
in excess of treatable limits.

The licence holder needs to undertake routine sampling and analysis for
purposes of monitoring for pollutants and/or Drinking Water Inspectorate
compliance

The licence holder needs to undertake routing critical asset testing of the
pumping plant and other equipment to ensure correct operation.

The licence holder needs to carry out essential maintenance work on the
river intake structure, the pumping station, wet well or treatment plant.

The licence holder needs to carry out treatment process commissioning.

These licence conditions mean that it is not feasible to include the use of the
Emergency borehole in the deployable output calculation for the Shipmeadow
abstraction, as this abstraction is only available as an emergency measure
and would not be providing any additional water to the system. The
Shipmeadow Emergency borehole was therefore included in the model
schematic for the Waveney/Barsham area of the Northern/Central zone, but
switched off for the calculation of the Shipmeadow intake deployable output.

The remaining five groundwater sources provide a minimum constant supply
of 12.96 Ml/d to the Northern/Central zone. It was decided not to include
these sources in the baseline deployable output calculation for the
Shipmeadow intake, as the supply is constant and does not have any
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implications for the supply of water from the Shipmeadow intake. In
determining the total deployable output for the Northern/Central resource
zone the yields of these boreholes are added to the deployable output values
for the other sources in the Northern/Central resource zone. The boreholes
were therefore included in the model to enable operational modelling of the
Barsham water treatment works should this be required, but switched off for
the calculation of the Shipmeadow intake deployable output.

The WAGS boreholes

The Environment Agency’'s WAGS boreholes are used during low flow periods
to support the River Waveney. They discharge into the River Dove, which is a
tributary of the River Waveney. There are five boreholes in total, linked
together through a group abstraction licence. The WAGS boreholes are
operated by the Environment Agency to maintain required supplies to the
Shipmeadow intake during times of low flow. Details of the operational rules
used to determine the use of the boreholes are provided in the Environment
Agency’'s Waveney Augmentation Groundwater Scheme (WAGS) Operating
Rules manual (2006).

The WAGS boreholes provide essential support to the river during low flow
periods. This support increases the yield able to be obtained from the
Shipmeadow intake. The WAGS boreholes were therefore included in the
calculation of the Shipmeadow intake deployable output.

4.2. Shipmeadow intake deployable output calculatio  n for PR0O9

Guidance has been provided by the Environment Agency (Environment
Agency, November 2008) relating to the assessment of the effects of climate
change on baseline deployable output. The methodology presented enables
the likely effects of climate change on the deployable output of a resource
zone to be accounted for across the planning horizon and also provides
guidance on how to account for the uncertainty associated with climate
change within the headroom assessment.

The recommended methodology requires several scenarios to be assessed to
derive a baseline deployable output value for the Shipmeadow intake and the
associated climate change effects. The scenarios assessed are listed below
with a short explanation of their assumptions.

1. Baseline — The Waveney abstraction with the WAGS boreholes available
subject to the operational rules and licence conditions. The naturalised
flow record in the Aquator model has no factors applied to it, there by
providing a deployable output value based on historic flow records only
with no effect of climate change.

2. Baseline — Climate Change Dry - The Waveney abstraction with the
WAGS boreholes available subject to the operational rules and licence
conditions. The naturalised flow record has had the Dry climate change
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scenario monthly flow factors for 2025 applied to it using the climate
change sequence profile function in Aquator.

3. Baseline — Climate Change Mid — As above but Mid climate change
scenario monthly flow factors for 2025 have been applied to the
naturalised flow record.

4. Baseline — Climate Change Wet — As above but Wet climate change
scenario monthly flow factors for 2025 have been applied to the
naturalised flow record.

By presenting the baseline deployable output scenario here it enables the
results of the climate change assessment to be put into context. The
scenarios were set up in the model named River Waveney. The results of the
scenarios assessed are presented in the table below.

Scenario Model run saved as: Year Deployable
output (Ml/d)

Baseline Baseline DO — 07.01.08 (13.5Ml/d) 2007 — 2035 135
Baseline - Climate | Climate Change Dry — DO (9Ml/d) 2025 9.0
Change Dry

Baseline - Climate | Climate Change Mid — DO (9Ml/d) 2025 9.0
Change Mid

Baseline - Climate | Climate Change Wet — DO 2025 135
Change Wet (13.5Ml/d)

This modelling work identified 1976 as the worst event in the naturalised flow
record from 1970 — 2002 under the Baseline naturalised flow conditions and
under the Dry and Wet climate change scenarios. 1996 was identified as the
worst event on record under the Mid climate change scenario. It is in these
years that abstraction fails to meet demands in excess of the deployable
outputs defined.

The Mid and Dry climate change scenarios both produced a deployable
output value of 9MI/d. The reason there is no apparent difference in yield
between these scenarios is due to the operation of the WAGS boreholes.
Under the dry climate change scenario, increased volumes of water are made
available from the WAGS boreholes to mitigate against the lower flows
experienced under this climate change scenario, compared to the Mid climate
change scenario. Similarly, less river support is required from WAGS under
the Wet climate change scenario than is required under either the Mid or the
Baseline scenarios.

The deployable output values for the climate change scenarios are the
anticipated values for 2025. In order to incorporate this information into the
whole planning horizon it is necessary to interpolate between 2007/08 and
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2034/35 for the scenarios where climate change factors have been applied.
This was carried out in accordance with the Environment Agency’s guidance
(Environment Agency, November 2008). The results of this interpolation
exercise are presented in Appendix B.

The model used to generate the Shipmeadow intake deployable output
figures was ‘River Waveney’. The model runs carried out to produce the
results presented above were saved on the Aquator database.
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5.0 SUMMARY & CONCLUSIONS

The development of an Aquator model of the River Waveney abstraction at
Shipmeadow and the associated infrastructure has provided a suitable tool
through which to implement an assessment of the likely effects of climate
change on the source, in addition to determining the deployable output of the
source. This report has documented the model development and captured
the parameters, time series, sequences and assumptions incorporated into
the model, providing a full audit trail for the model.

The model of the River Waveney abstraction has included the groundwater
sources at Barsham to enable operational scenarios to be modelled if
required in addition to implementing deployable output assessments.

The WAGS boreholes have been included in the model and are available for
use in the deployable output assessment work. This enables yield
calculations to be carried out that represent how the Shipmeadow intake
source would be operated in reality, in response to low flow conditions in the
River Waveney and the licence constraints linked to the flow at Ellingham Mill
gauging station.
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Figure 1: Aquator River Waveney model schematic
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Table 1: Aquator catchment inflow factors for the R

iver Waveney

Last updated:

Liz Price

20/10/2008

Data from hydrometric Register and Statistics 1996 - 2000, Hydrological data UK (CEH & BGS Wallingford)

River Waveney
Total Catchment Area to Ellingham Mill = 670]km2
Catchment Rainfall = 580{mm
Catchment Annual Input = 388600|m3
Intervening
Total Catchment
upstream | Intervening | Inflow Factor
catchment | catchment (used in
Upstream catchments input increase Aquator)
Areal
Contributing Upstream of Aquator Station Area Rainfall | Catchment Ann Input rainfall (Used in
River Reach: River Location No. km2 mm m3 factor m3 m3 Aquator)
River Waveney Channel 1 (RR2) Waveney |Billingford Bridge| 34010 149.4 606 90536 0.233 90536 90536 0.233
River Waveney Channel 2 (RR8) Dove Oakley Park 34007 133.9 589 78867 0.203 169404 78867 0.203
River Waveney Channel 4 (RR6) Waveney |Needham Mill 34006 370 600 222000 0.571 222000 52597 0.135
River Waveney Channel 5 (RR10) Waveney |Ellingham Mill 34013 670 580 388600 1.000 388600 166600 0.429
Total 1.000
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Table 2: River Waveney catchment abstractions
Source: A Naturalisation of the River Flow Record at Ellingham on the River Waveney

(Environment Agency October 2004) supporting file 'Waveney Surface Abstractions 19702003.xIs'

Waveney catchment abstractions for 2003
Summar Spray irrigation:
Abstraction for winter storage:

Monthly profile:

Abstraction

volume for
Month Aquator
January 1.9
February 1
March 0.5
April 0.2
May 0.3
June 0.6
July 0.7
August 0.6
September 0.2
October 0
November 3.3
December 2.9

N.B. All abstractions occur upstream of Ellingham gauging
station. Most abstractions are upstream of Needham.
Abstraction profile lumped in one river channel upstream of
Ellingham catchment inflow (River Waveney Channel 4)
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Table 3: River Waveney catchment discharges

Source: A Naturalisation of the River Flow Record at Ellingham on the River Waveney
(Environment Agency October 2004)

Dry weather flow | Upstream of which
Location Name NGR m3/d Ml/d gauging station
Stoke Ash STW TM1187070210 36 0.04|Oakley Park
Kirby Cane WTW TM3660091700
Pulham St Mary STW | TM2101084980 310 0.31|Ellingham Mill
Brockdish STW TM2090079300 82 0.08|Needham Mill
Woodton STW TM3003093640 162 0.16|Ellingham Mill
Worlingworth STW TM2270068500 64 0.06|Needham Mill
Hoxne STW TM1870076900 104 0.10|{Needham Mill
Rushall (WTW) STW | TM1987083290
Gislingham STW TM0800072000 96 0.10]Oakley Park
Thorndon STW TM1390070800 111 0.11|Oakley Park
Dickleburgh STW TM1722482722 410 0.41
Mendlesham STW TM1160065600 214 0.21]0Oakley Park
Ditchingham STW TM3410092000 200 0.20|Ellingham Mill
Weybreaqd STW TM2370080700 330 0.33|Ellingham Mill
Hempnall STW TM2325294531 478 0.48
Bungay STW TM3444989188 1280 1.28|Ellingham Mill
Sisland (Loddon) STW [TM3432999361 1600 1.60
Harleston STW TM2488184106 392 0.39|Ellingham Mill
Eye STW TM1570374523 2270 2.27|0akley Park
Diss STW TM1208279286 4032 4.03|Billingford Bridge
Total 12171 12.17
Ml/d
Total discharge upstream of Billingford bridge 4.032
Total discharge upstream of Oakley Park 2.727
Total discharge upstream of Needham Mill 0.25
Total discharge upstream of Ellingham Mill 2.674
[Total 9.683
Aquator monthly discharge profile
Factor Billingford |Oakley Park |Needham |Ellingham
Jan 1 4.032 2.727 0.250 2.674
Feb 1 4.032 2.727 0.250 2.674
Mar 0.9 3.629 2.454 0.225 2.407
Apr 0.8 3.226 2.182 0.200 2.139
May 0.8 3.226 2.182 0.200 2.139
Jun 0.75 3.024 2.045 0.188 2.006
Jul 0.7 2.822 1.909 0.175 1.872
Aug 0.7 2.822 1.909 0.175 1.872
Sep 0.75 3.024 2.045 0.188 2.006
Oct 0.8 3.226 2.182 0.200 2.139
Nov 0.9 3.629 2.454 0.225 2.407
Dec 0.9 3.629 2.454 0.225 2.407
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Appendix A

Table of component
parameters and constraints
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Appendix B

Interpolation of climate change
Deployable output results.
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Interpolation of climate change deployable output r esults

WRP Year 2006/07|2007/08]2008/09|2009/10{2010/11{2011/12(2012/13[2013/14|2014/15]|2015/16]|2016/17|2017/18|2018/19(2019/20
Year for scaling factor

calculation g 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Scaling factor 0.07 0.14 0.21 0.29 0.36 0.43 0.50 0.57 0.64 0.71 0.79 0.86
Deployable output - No

climate change 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
Deployable output - Climate

chai)ng)(le Dry utpu ! 13.5 13.5 13.18 | 12.86 | 1254 | 12.21 | 11.89 | 11.57 | 11.25 | 10.93 | 10.61 | 10.29 9.96 9.64
Deployable output - Climate

cha?ng)(/e Mid P 13.5 13.5 13.18 | 12.86 | 1254 | 12.21 | 11.89 | 11.57 | 11.25 | 10.93 | 10.61 | 10.29 9.96 9.64
Deployable output - Climate

change Wet 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5 13.5
WRP Year 2020/21]2021/22|2022/23]2023/24{2024/25]2025/26|2026/27]2027/28(2028/29| 2029/30(2030/31]|2031/32|2032/33|2033/34|2034/35
Year f ling fact

i HAET 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2020 | 2030 | 2031 | 2032 | 2033 | 2034
Scaling factor 0.9 0.92 0.94 0.96 0.98 1 1.02 1.04 1.06 1.08 1.1 1.12 1.14 1.16 1.18
Deployable output - No

climate change 13.5 135 13.5 135 13.5 13.5 13.5 135 13.5 135 13.5 135 13.5 135 13.5
Deployable output - Climate

change Dry 9.45 9.36 9.27 9.18 9.09 9 8.91 8.82 8.73 8.64 8.55 8.46 8.37 8.28 8.19
Deployable output - Climate

change Mid 9.45 9.36 9.27 9.18 9.09 9 8.91 8.82 8.73 8.64 8.55 8.46 8.37 8.28 8.19
Deployable output - Climate

change Wet 13.5 135 13.5 135 13.5 13.5 13.5 135 13.5 135 13.5 135 13.5 135 13.5
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