River Test Drought Permit
Application
1.2 Reasons for the permit
19 July 2022

River Test Drought Permit Application
1.2 Reasons for the permit

Contents
Contents

2

1

4

2

Background
1.1

The drought permit application documents

4

1.2

Objectives of this document

5

Summary of the supply area
2.1

Our Western supply area

6

2.2

Southampton West Water Resource Zone

8

2.3 Bulk supplies and inter-zonal transfers
2.3.1 Inter-zonal transfers
2.3.2 Bulk Imports from other Water Supply Companies
2.3.3 Large commercial customer
3

4

5

6

2

6

Drought Progression

8
8
9
9
10

3.1 Drought monitoring - indicators and forecasts
3.1.1 Drought monitoring sites

10
10

3.2

Drought risks

10

3.3

Rainfall

14

3.4 River flows
3.4.1 Flow measurement on the River Test
3.4.2 River Test flow triggers
3.4.3 River Test observed flows
3.4.4 River Test forecast flows
3.4.5 River Itchen forecast flows

15
15
15
16
17
21

3.5

22

Groundwater

Abstraction, DI, transfers and bulk supplies

24

4.1 Distribution input and bulk supplies in 2022
4.1.1 Testwood abstraction
4.1.2 HSW Transfers and industrial supply
Weekly updates
4.1.3

24
24
25
25
25

Demand and the supply-demand balance

26

5.1

Demand in Hampshire

26

5.2

The supply demand balance

27

Threat to supplies and case for the permit

31

River Test Drought Permit Application
1.2 Reasons for the permit

6.1

Forecast effects of continued dry weather on supplies

31

6.2

Case for the permit

32

References

34

Table 1 Document structure for drought permit application
4
Table 2 Southern Water drought permit, drought order and water use restrictions risks – Summary for June
2022
13
Table 3 Gauging stations used to estimate Test Total Flow sequence
15
Table 4 Triggers for River Test Drought Permit (from Drought Plan 2022 and Drought Plan 2019)
16
Table 5 Forecast outcomes from average, dry and very dry scenarios for the next 6 months (assuming 70
Ml/d ongoing abstraction)
19
Table 6 Summary of demand in the Western area by zone (2021-22 and WRMP19 figures)
26
Table 7 Summary of per capita consumption (PCC) in the Western area by zone (WRMP19 figures) 27
Table 8 Supply demand balances for Southampton West water resource zone MDO
29
Table 9 Supply demand balances for Southampton West water resource zone PDO
30
Figure 1 Schematic of Southern Water supply zones in Hampshire and the Isle of Wight
7
Figure 2 Bulk supplies in Hampshire
9
Figure 3 Water resource overview
12
Figure 4 Observed River Test Total Flow (TTF) up to 14 July 2022
17
Figure 5 Forecast for River Test Total Flow (assumes 55 Ml/d abstraction) from earlier in July
18
Figure 6 Latest (15 July) River Test Flow forecast (assumes 55 Ml/d ongoing abstraction)
20
Figure 7 Latest (15 July) River Test Flow forecast (assumes 70 Ml/d abstraction)
20
Figure 8 Figure Forecast flows on the River Itchen based on ensemble of 18,400 years of synthetic data 22
Figure 9 Forecast groundwater levels at Clanville Lodge
23
Figure 10 Testwood monthly Max, Average and Min daily abstraction 2015 to 2022
24
Figure 11 Testwood Daily Abstraction and DI in 2022
24
Figure 12 HSW daily transfers and industrial supply in 2022
25
Figure 13 Forecast flows and potential impacts on abstraction under 'very dry' scenario
31

3

River Test Drought Permit Application
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1 Background
Southern Water is applying for a drought permit under Section 79A the Water Resources Act
(WRA) 1991 to make temporary amendments to abstraction licence 11/42/18.16/546 to abstract
water from the River Test.

1.1 The drought permit application documents
This document is part of a suite of documents as set out in Table 1 which form the application for
the drought permit and based on the requirements set out in Appendix E of the Drought permit
guidance (Environment Agency, 2021).
Table 1 Document structure for drought permit application

Document Set 1 Drought Permit Proposals
Document 1.1

Description of the proposals

Appendix 1
Appendix 2
Appendix 3
Appendix 4
Appendix 5

Draft Permit 2019
Section 20 Agreement
Summary of the Section 20 Agreement
Monitoring plan
Mitigation Plan

Document 1.2

Reasons for the permit

Appendix 1

Abstraction, DI and transfer Data

Document 1.3
Document 1.4

Exceptional shortage of rain (ESOR) case
Evidence the Company has followed Drought Plan

Appendix 1
Appendix 2

Drought Communication Plan
Effectiveness of Restrictions

Document Set 2 Environmental Reports
Document 2.1
Environmental Statement
Document 2.2
Monitoring and Mitigation Plan
Appendix 1
Appendix 2a
Appendix 2b

Fish Monitoring Mitigation Plan
Water Quality Monitoring
Redacted Water Quality Monitoring Locations

Document 2.3

Section 20 monitoring and mitigation progress

Document 2.4
HRA – Test surface water drought permit stage 2
Document 2.5
EAR (Appendix B of Drought Plan)
Document 2.6
EAR (appendix D of Drought Plan)
Document Set 3 Consultation
Document 3

Consultation

Appendix 1

Testwood Abstraction Licence

Document Set 4
Document 4.
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1.2 Objectives of this document
This document sets out the reasons and conditions that have led to the need for a drought permit.
It includes:
◼ a description of the supply area of the River Test abstraction
◼ a description of the transfers and bulk supplies to and from the zone
◼ a description of how the drought has progressed in relation to rainfall, river flow and
groundwater level indicators
◼ a description of abstraction and bulk supplies and how they have varied this year
◼ a description of our demand, and the supply-demand balance of the zone
◼ a forecast of the effects of continued dry weather on flows, and potential impacts on our
abstraction
The detailed exceptional shortage of rain (ESOR) case is set out in Document: 1.3 ESOR case.
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2 Summary of the supply area
2.1 Our Western supply area
Southern Water supplies potable water to customers in Kent, Sussex, Hampshire and the Isle of
Wight. This drought permit application relates to Southern Water’s Western area, which is made up
of seven water resource zones (WRZs) in Hampshire and the Isle of Wight (see Figure 1). WRZs
are supply areas within which we share water via our supply networks and customers. Each zone
is subject to a similar level of risk, for example from drought or loss of supplies1.
Within our Western area, we have seven WRZs: Hampshire Andover (HA), Hampshire Kingsclere
(HK), Hampshire Winchester (HW), Hampshire Rural (HR), Hampshire Southampton East (HSE),
Hampshire Southampton West (HSW) and the Isle of Wight (IOW).
Water resources in Hampshire are dominated by surface water abstractions from the River Test
and the River Itchen, as well as groundwater abstractions throughout those river catchments.
Unlike our Central and Eastern areas in Sussex and Kent, there are no large reservoirs available
for long-term storage of supplies.

See Water resources planning guideline supplementary guidance – Water resource zone integrity,
Environment Agency, March 2021, for more information
1
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Figure 1 Schematic of Southern Water supply zones in Hampshire and the Isle of Wight
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2.2 Southampton West Water Resource Zone
This drought permit application is in relation to our surface water abstraction from the River Test at
Testwood, which is within the Hampshire Southampton West (HSW) WRZ.
The Testwood abstraction is the only source of supply within HSW and is a key strategic resource.
It supplies a population of approximately 160,000 people in the western part of Southampton, and
there are also a number of inter-zonal transfers from the zone, which are used to support
neighbouring supply zones in Southampton (HSE WRZ), the Isle of Wight (IOW WRZ) and to the
north of Southampton (HR WRZ) – see Section 2.3 below.
The details of our abstraction licence at Testwood, flow conditions, flow monitoring and the
intended permit are described in Sections 2.2 and 2.3 of document 1.1 Description of the proposal.

2.3 Bulk supplies and inter-zonal transfers
Transfers into and out of a water resource zone are known as bulk supplies (when made between
us and a third party) or inter-zonal transfers when we transfer water between our water resource
zones via our trunk main network.
Figure 2 shows a schematic of our water resource zones (WRZs) in Hampshire, as well as the bulk
supplies between them. The WRZs are as follows:
◼ HA: Hampshire Andover
◼ HW: Hampshire Winchester
◼ HR: Hampshire Rural
◼ HSE: Hampshire Southampton East
◼ HSW: Hampshire Southampton West (includes Testwood)
◼ IOW: Isle of Wight
There is a seventh WRZ, Hampshire Kingsclere, to the north of Andover, but this doesn’t have any
inter-zonal transfers or bulk supplies.
The inter-zonal transfers between water resource zones are marked as grey arrows. There is also
a transfer to a major industrial user from the Southampton West zone.
The resource area of Portsmouth Water is also shown on Figure 2. Portsmouth Water have an
abstraction on the Lower River Itchen at Gaters Mill (marked in green), which is used as a bulk
supply to Southern Water in the Southampton East zone.

2.3.1 Inter-zonal transfers
The maximum capacities of the inter-zonal transfers from HSW are:
◼ HSW to HR, up to 1.7 Ml/d
◼ HSW to IOW, up to 18 Ml/d
◼ HSW to HSE – three trunk main links, with capacities of 10 Ml/d, 16 Ml/d and 2.5 Ml/d
providing a total transfer capacity of up to 22.5 Ml/d
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Figure 2 Bulk supplies in Hampshire

2.3.2 Bulk Imports from other Water Supply Companies
Southern Water has one bulk import available from Portsmouth Water at Gaters Mill to the HSE
zone, which is adjacent to the HSW zone. This bulk supply can provide up to 15Ml/d. It does not
provide any direct support to HSW supply area but, it can reduce the support that might otherwise
be needed to Southampton East from Southampton West.
Southern Water provides a small supply (0.5 Ml/d) to Wessex Water from Hampshire Andover
supply area. This has no bearing on the case for this drought permit and is not discussed further.

2.3.3 Large commercial customer
Southern Water has one large commercial customer supplied within Southampton West area. This
customer is of national strategic importance and requires a supply of up to 10 Ml/d.

9

River Test Drought Permit Application
1.2 Reasons for the permit

3 Drought Progression
3.1 Drought monitoring - indicators and forecasts
3.1.1 Drought monitoring sites
Our 2019 Drought Plan (Southern Water, 2019) sets out how we will monitor the climatic indicators which
signal the onset of drought and its severity. The plan sets out four key monitoring sites in Hampshire, as
follows:

Rainfall monitoring
◼ The Andover rain gauge located in the upper catchment of the River Test (NGR 436000
146700) which provides rainfall measurement for the River Test catchment and underlying
chalk aquifer.
◼ The Otterbourne rain gauge located in the lower River Itchen catchment (NGR 436800
146700) provides measurements of rainfall for the River Itchen catchment and the East
Hampshire chalk aquifer.

Groundwater monitoring
◼ Clanville Lodge observation borehole which is located north-west of Andover in the
upper River Test (Anton).
◼ West Meon observation borehole which is located south east of Winchester in the East
Hampshire chalk aquifer.

River flow monitoring
◼ River Test Total Flow sequence is used for monitoring flows in the River Test. This flow
sequence is a summation of flows as measured for the River Test at Testwood, Conagar
Bridge and the River Blackwater at Ower, together with inputs from the Test Back Carrier
(which are not continuously monitored). The flow splits and monitoring of the Test Total
Flow are described in more detail in Section 2.2.4 of document 1.1 Description of the
proposal.
◼ Gauged flows as measured at Allbrook and Highbridge on the River Itchen are used for
monitoring flows in the River Itchen.
The River Test is strongly baseflow dominated, with a baseflow index of 0.94 (data from the UK National
River Flow Archive). Regional groundwater levels therefore provide an indication of aquifer storage and
hence river baseflow. The underlying groundwater situation is therefore very important to the overall
resource position.
Two drought trigger thresholds have been defined for the observation boreholes. Trigger Level 1 has been
selected to provide exceedance at intervals of approximately 1 in 10 years indicative of moderate drought
conditions. Trigger Level 2 has been selected to provide exceedance at intervals of approximately 1 in 20
years indicative of more severe drought.

3.2 Drought risks
Our most recent risk assessment of risks of drought permits, drought orders and water user
restrictions is presented in Figure 3 and Table 2. Our most immediate risks relate to this drought
permit application for the river Test.
We are also monitoring the groundwater recession and risks on the River Itchen. Flows on the
River Itchen tend to drop towards the hands-off flow licence condition for the River Itchen less
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frequently than they do on the River Test, but we are monitoring whether and when we may need
to commence any drought order application preparation for the River Itchen. The Candover
augmentation scheme has not yet received planning consent and we do not have a lease
agreement in place with the EA for the scheme, therefore we would be unable to apply for a
drought order this year for the Candover scheme. If drought conditions were to progress on the
River Itchen, we would need to progress directly to applying for the drought order options on the
lower River Itchen. At present we believe this is unlikely to progress to require a final application to
made in 2022 but, we may need to make a draft application later in the summer in order to ensure
readiness in case the situation worsens. The case will follow from the situation set out in this River
Test drought permit application and the documentation will to some extent mirror that provided for
this permit application.
We also note there are longer term risks for our Sussex North water resource zone, where there is
the potential need for a drought order application for our surface water source at Hardham should
we experience a dry late summer and early autumn. At present we believe this risk is unlikely to
progress to require a drought order to be implemented in 2022 but, there is a possibility that an
application may need to be submitted in the autumn.
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Figure 3 Water resource overview
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Table 2 Southern Water drought permit, drought order and water use restrictions risks – Summary for June 2022
Drought Permit / Drough Order risk summary as of: 06 /07/22
Overview of drought risk - risk of permit / orders (Indicative % likelihoods bracketed)
Immediate next month
Next 2- 3 months
Next 4 - 6 months
Company
are a

Average

Rainfall Scenario *
Dry

Very dry

Average

Rainfall Scenario *
Dry

Very dry

Average

Rainfall Scenario *
Dry

Very dry

(75%)

(50%)

(75%)

(100%)

We st

(100%)

(100%)

(100%)

(100%)

(50%)

Ce ntral

(100%)

(100%)

(100%)

(100%)

(100%)

(25%)

(75%)

(100%)

(25%)

(100%)

(100%)

(100%)

(100%)

(75%)

(25%)

East

Application stage key:No action. Internal prep. Formal draft. Submission
Operational.
* Based on stochastic weather datasets Average= 50th percentile; Dry = 25th percentile; Very dry= 5th Percentile
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Risk of TUBs / NEU drought order
SW
SB
KME
KMW

WRZ

HA

HSE

HSW

IoW

SN

KT

HT

HW

Ml/d benefits?

0.13

4.61

2.14

0.42

5.28

1.80

2.87

0.51

1.00

0.97

n/a

n/a

n/a

Risk of implementation

None

1 month

1 month

1 month

6 month

None

None

None

None

None

None

None

None

HR

River Test Drought Permit Application
1.2 Reasons for the permit

3.3 Rainfall
The exceptional shortage of rain (ESOR) case for this drought permit application is presented in
detail in document ref: 1.3 ESOR case. This analysis has found that there has been an exceptional
shortage of rain at critical periods throughout January 2019 through to May 2022 from a water
resource perspective.
In summary:
◼ The majority of the past 12 months have been drier than average with only October 2021
being notably wetter than average. Of particular note was that 5 of the 7 months that
constitute the typical groundwater recharge season (Oct-Apr) were drier than average and
therefore directly linked to River baseflow recession through 2022, with November 2021
(18.1% of monthly average) and January 2022 (29.8% of monthly average) being
significantly drier than average.
◼ The Recharge season of 2021/22 is ranked 30th out of 132 years of the historical record
and despite the wet October (205% of monthly average) had an overall rainfall deficit of
85% of the long-term average indicating just how dry the remaining months were. The
rainfall total (433mm) was only slightly wetter than in 2005 (419mm) and 2006 (416mm)
which combined formed a widespread drought when Temporary Use Bans were imposed
across much of South East England.
◼ 6- and 12-month rainfall deficits, both of which include some or all of the 2021/22 dry winter
are ranked within the top 25% of dry years. Rainfall deficits have been sufficiently low to
have met or exceeded our proposed thresholds at which a drought permit application and
recession to the HoF is possible.
◼ Although 3-month rainfall deficits represent only a portion of the groundwater recharge
season it should be noted that the November to January 2021/22 3-month period fell below
our draft Level 1 (1 in 5 year) SPI trigger indicating the severity of Winter rainfall deficit and
its likely significant impact on groundwater recharge.
◼ All our standard precipitation index (SPI) and standard precipitation and evaporation index
(SPEI) metrics up to 12-month duration have been trending negative indicating medium
term rainfall has been below average. In June 2022 our Level 1 (1 in 5 year) trigger 6month SPEI trigger was crossed (which included 4 months of the groundwater) recharge
season.
◼ Our forecast for July 2022 suggests that the 6-month SPEI will remain below the Level 1
trigger and for 12-month SPEI is likely to cross our Level 1 trigger and closely approach our
Level 2 (1 in 10 year) SPEI trigger. The 12-month SPEI is a key supporting trigger for the
overall drought status of our southern Hampshire Water Resource Zones.
◼ Rainfall forecasts for August suggest that an overall drier than average trend is likely to
remain dominant. Some rainfall is forecast for the end of July, however present forecasts
still suggest a drier than average month in July, and any rainfall may only significantly affect
the flow recession if it is at the upper end of the uncertainty bounds.
◼ Rainfall deficits over 12 months duration impact deployable output in Hampshire
Southampton West with the zone being vulnerable to single dry winter events. The
exceptional rainfall deficits we have experienced thus present a threat to supplies within
this WRZ.
We believe there is sufficient evidence that there has been an exceptional shortage of rain, in
particular through the groundwater recharge season of 2021/22 but also sustained through 2022 to
present, which represents a threat to water supply for our customers in our Southampton West
Zone.
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3.4 River flows
3.4.1 Flow measurement on the River Test
The proposed abstraction licence sets the flow condition in relation to a flow sequence called the
“Test Total Flow” (TTF) as determined on the Testwood abstraction licence. The TTF is defined as
the combined flows of the Little Test at Conagar Bridge, the Test Back Carrier and the Great Test
as measured downstream of the confluence with the Blackwater at Testwood Bridge.
However, there is not a continuous flow monitoring gauge at Testwood Bridge and flows can only
be measured at this location as periodic manual spot flow measurements. Therefore, to derive a
continuous record which is representative of the TTF record, the flows measured at the Testwood
gauge on the Great Test immediately upstream of the confluence with the Blackwater are added
together with the record of the Blackwater gauge at Ower and the Broadlands fish carrier at M27
TV1 gauge to estimate the total flow on the Great Test at Testwood Bridge. The TTF sequence is
therefore estimated by adding together the gauged flow records as shown in Table 3.
Table 3 Gauging stations used to estimate Test Total Flow sequence

Gauging stations used to calculate TTF
Great Test at Testwood
Blackwater at Ower
Broadlands fish carrier at M27 TV1
Little Test at Conagar Bridge
Test Back Carrier (spot flow gaugings)

Example contribution to TTF under low
flow conditions
62%
3%
4%
31%
0%

The Environment Agency is responsible for operating these flow gauges. Southern Water can
access telemetry data at Testwood, Ower, M27 TV1 and Conagar Bridge by downloading the data
from the Environment Agency Flood Monitoring API site (https://www.api.gov.uk/ea/floodmonitoring).
The Test Back Carrier does not have a continuous monitoring station and flow data for this reach
are only available when spot flow gaugings are undertaken. However, under low flow conditions,
flows in this reach have been negligible (<1% of Test Total Flow) and therefore the lack of data for
this channel is not expected to materially affect the measurement of the Test Total Flow.
We regularly extract the flow data for the gauging stations at Testwood, Ower, M27 TV1 and
Conagar Bridge to monitor the Test Total Flows against the flow triggers and undertake
hydrological forecasts. In addition, during summer months the EA provide a weekly update of flow
data by email.

3.4.2 River Test flow triggers
In accordance with agreed actions and stakeholder engagement under the Section 20 (S 20)
agreement, we have developed a set of flow triggers for the monitoring and management of low
flows and drought in relation to the River Test.
These include several time-based triggers which are designed to provide a lead-in time in advance
of flows falling to the ‘hands-off’ flow condition and for Southern Water to need a drought permit.
The triggers include:
◼ The ‘60 day’ trigger for initiating the pre-consultation of the drought permit and provision of
draft application documents
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◼ The ‘35 day’ trigger for submission of application for the permit.
◼ Also, a ’90-day’ trigger which is an internal trigger for Southern Water to start preparing for
the pre-application phase.
Flow triggers were originally developed for the 2019 Drought Plan. We have subsequently updated
the triggers for our revised draft drought plan, which is due to be published later in 2022. The
changes to the triggers are the only material changes in the drought plan in relation to a drought
permit on the River Test. The new 2022 triggers and the 2019 triggers are presented in Table 4.
The new triggers are higher than the triggers developed for the 2019 Drought Plan and therefore
more precautionary. They are designed to ensure that we have sufficient time to take the actions in
advance of the licence condition being breached as set out in the S 20 agreement. We have
therefore used the new triggers to guide our actions for the preparation of this drought permit
application.
The derivation of the triggers is described in more detail in Annex 1 of the 2019 Drought Plan, and
in Annex 4 of the 2022 revised draft Drought Plan.
Table 4 Triggers for River Test Drought Permit (from Drought Plan 2022 and Drought Plan 2019)

Month

DP 22 Triggers

DP 19 Triggers

HOF

90-day

60-day

35-day

90-day

60-day

35-day

Jan

660

589

509

660

535

435

355

Feb

728

589

497

660

535

440

355

Mar

728

589

486

660

535

440

355

Apr

728

589

486

660

535

440

355

May

738

589

486

660

535

465

355

Jun

738

589

486

660

535

465

355

Jul

738

589

481

660

535

455

355

Aug

738

589

476

660

535

455

355

Sep

738

589

472

660

535

455

355

Oct

738

589

467

660

535

420

355

Nov

715

589

467

660

535

420

355

Dec

677

589

485

660

535

435

355

3.4.3 River Test observed flows
Flows in the River Test during 2022 up until 14 July, as provided by the Environment Agency, are
presented in Figure 4 in relation to the 2022 drought triggers.
Flows initially dropped below the ’60-day pre-application’ trigger on 17 June, and fluctuated around
the trigger until 28 June. We submitted a draft version of the drought permit application to the EA
and NE on 24 June.
From 28 June flows fell steadily until the 7 July, when there is a marked and sudden drop in flows
which took flows rapidly below the 35-day trigger on 10 July, after which time flows continued
falling at the previous steady rate.
This decrease in flows is associated with a temporary increase in the rate of abstraction from our
source on the River Test , which was associated with an increase in demand due to the recent
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exceptionally hot weather. The changes in demand are discussed in more detail in Section 4, and
the actions that we have been taking to manage and limit the demand on the Testwood abstraction
by reducing demand, managing transfers, operational management and managing leakage are
discussed in detail document 1.4 Evidence the Company followed its Drought Plan. We are
providing weekly data updates to the EA covering abstractions, demands and trnsfers of water,
with commentary.
Figure 4 Observed River Test Total Flow (TTF) up to 14 July 2022

3.4.4 River Test forecast flows
Forecasting tools
We have developed a set of tools for forecasting flows in the River Test to help understand the
risks of the drought progressing. The forecasts use a combination of actual weather forecasts of
potential rainfall for the next 15 days, together with climatic ensemble data to understand the
longer-term risks. The combined rainfall datasets are run through a Catchmod rainfall-runoff model
of the River Test to generate prospective river flows (the Test Total Flow sequence) for a range of
rainfall scenarios.
The short term 15-day forecast is derived from outputs from Hydromaster rainfall forecasting portal
(https://www.hydromaster.com/en/). This provides summary data of the average, 10th percentile
(dry) and 90th percentile (wet) outcomes from weather forecast ensembles for the next 15 days.
These weather forecasts are spliced with and integrated with the 18,400 year dataset of climatic
ensembles which have been developed for Water Resources in the South East and used for the
development of the Regional Resilience Plan.
The Catchmod rainfall-runoff model is initiated for the last day when there is observed flow data
available, and the model is set up so that initial flows match observed flows. Observed flows are
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semi-naturalised by adding recent River Test abstraction. The Catchmod model then forecasts
natural flows using multiple iterations of forecast rainfall, using the 15-day Hydromaster forecasts
followed by the climatic ensemble data. Finally, the natural flows generated by the Catchmod
rainfall-runoff model are ‘denaturalised’, by the subtraction an anticipated rate of abstraction from
the Testwood abstraction, to generate the forecasts of river flows as shown in Figure 5.
Generally, we have assumed that the abstraction would be operating at 55 Ml/d (which is, more or
less, the usual rate at which the Testwood abstraction operates) for the denaturalisation step of the
forecasts. However, recent increases in demand and the abstraction rate mean that we have also
done further sensitivity runs with the forecast abstraction at a higher rate of 70 Ml/d, as discussed
below.

Our forecasts earlier in July
Our flow forecast from earlier in July is shown in Figure 5. This forecast corresponded well with
previous forecasts and indicated that under a ‘worst-case’ (no rainfall) scenario, we could cross the
hands-off flow limit (and therefore need to implement the drought permit) on the 25th August, and
that we could cross the ’35-day’ application trigger on the 18th July.
It was on this basis that we set out the timetable and planned to submit the final drought permit
application documents to the EA on the 19th July as agreed with the EA. That timetable is set out in
document 1.4 Evidence the Company followed its Drought Plan.

Figure 5 Forecast for River Test Total Flow (assumes 55 Ml/d abstraction) from earlier in July
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Our latest forecasts
Our latest forecast from 15th July is shown in Figure 6. The recent observed data in this forecast
includes the sudden drop in flows from 7th to 9th July described in Section 3.4.3, which relates to an
increase in the abstraction rate at the Testwood to meet increased demand resulting from
exceptional hot dry weather. Observed flows have remained steady between the 10th and 13th July,
and as a result, the latest observed flows are sitting just on the 35-day trigger.
The forecast presented in Figure 6 assumes ongoing abstraction rates at the more normal rate of
approximately 55 Ml/d. The resulting forecast indicates that under a ‘worst case’ (no rainfall)
scenario the flows could fall to the HOF by the 16th August.
A further forecast has been run under the assumption that the abstraction at Testwood may need
to be sustained at the recent higher than usual rate, with an ongoing abstraction rate in the order of
70 Ml/d. The outputs from this scenario are shown in Figure 7, and under this the ‘worst-case’ (no
rainfall) scenario suggests that at the earliest the HOF trigger may be breached by the 11th August.
It is worth emphasizing that the dates above are on the basis of no rain falling and, the second
scenario is based on a very high abstraction persisting for an exceptional period. However, we will
monitor the flows and update our forecasts regularly to guide decision taking on the steps we
should take following submission of the drought permit application (see document 1.4 Evidence
the Company followed its Drought Plan).
Table 5 summarises the forecasts for the next 6 months in terms of which trigger will be breached
under a ‘very dry’ - 5th percentile chance, ‘dry’ – 25th percentile chance and ‘average’ – 50th
percentile chance for the scenario where the abstraction continues at the very high current rate
demand. It shows that whilst under the very dry scenario the permit may be required by midAugust, under the dry and average scenarios the permit will not be required.

Table 5 Forecast outcomes from average, dry and very dry scenarios for the next 6 months
(assuming 70 Ml/d ongoing abstraction)
Scenario
Average (50th percentile)

14/07/2022
14/08/2022
14/09/2022
14/10/2022
14/11/2022
14/12/2022
14/01/2023

Now
1 month
2 months
3 months
4 months
5 months
6 months

Flow
457
412
424
522
732
1125
1380

Trigger Breached
DP22 35 day
DP22 35 day
DP22 35 day
DP22 60 day
No drought trigger
No drought trigger
No drought trigger

Dry (25th percentile)

Flow
457
376
356
393
434
651
875

Trigger Breached
DP22 35 day
DP22 35 day
DP22 35 day
DP22 35 day
DP22 35 day
DP22 90 day
No drought trigger

Very dry (5th percentile)

Flow
457
345
297
294
288
311
371

Trigger Breached
DP22 35 day
HoF
HoF
HoF
HoF
HoF
DP22 35 day

We update the flow forecasts on a weekly basis and provide them to the EA and NE. We will keep
the forecasts under close review, to understand how the river flows continue to fall, and potential
changes in the anticipated timelines.
We describe the work that we have been doing, and will be doing, to operationally manage
demand and the requirements on our abstraction at Testwood in document 1.4 Evidence we have
followed our drought plan.
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Figure 6 Latest (15 July) River Test Flow forecast (assumes 55 Ml/d ongoing abstraction)

Figure 7 Latest (15 July) River Test Flow forecast (assumes 70 Ml/d abstraction)
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3.4.5 River Itchen forecast flows
Whilst this Drought Permit application relates to Southern Water’s abstraction on the River Test, it
is important to understand the potential pressures on resources in neighboring supply areas. The
adjacent supply zone to the east is the Southampton East WRZ, which includes an abstraction
directly from the River Itchen and groundwater abstractions closely related to the river flow (all with
the same hands-off flow condition).
The Southampton East supply zone is also supported by inter-zonal transfers from Southampton
West zone and the Testwood source (see appendix 1 of this document for the inter-zonal transfer
data). Flows on the River Itchen and the water resource situation in Southampton East therefore
have a bearing on the demands on the interzonal transfer from Southampton West to Southampton
East, and therefore the amount of demand on Testwood for this purpose.
A Catchmod model of the River Itchen has been used to generate forecasts for the River Itchen in
the same way as described for the River Test, above.
Figure 8 shows the most recent forecast for flows on the River Itchen. With the low winter rainfall,
groundwater levels and flows on the River Itchen are lower than in recent previous years. The
forecasts indicates that under the worst-case scenarios there is a risk of breaching the HOF
condition (198 Ml/d) on the River Itchen in October 2022.
The 90-day, 60-day and 35-day triggers shown on the chart are the draft triggers prepared for our
2022 Drought Plan – however we have subsequently reviewed these triggers using a Pywr system
simulation model. This review has indicated that these triggers are too high and too precautionary,
and we have further work to do to further review and finalise the triggers. In the interim, we think it
is probably right to adopt the recommendations of the modelling study and shift the old 60-day
trigger to be a 90 day trigger and the old 35 day trigger as a 60 day trigger.
On this basis, we will need to commence formal pre-application dialogue with the EA and NE in
early August about potential River Itchen drought order applications to follow.
We will closely monitor flows and the forecasts for the River Itchen and maintain dialogue with the
EA about the best way forward.
The S 20 Agreement indicates that a discussion would be necessary with the Environment Agency,
Natural England and other Stakeholders in respect of prioritisation for further abstraction from the
Itchen and Test in the most environmentally acceptable way relative to need to implement one or
more of these Drought Orders.
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Figure 8 Figure Forecast flows on the River Itchen based on ensemble of 18,400 years of synthetic
data

3.5 Groundwater
In addition to our surface water resources in Hampshire we operate a number of groundwater
abstractions. Generally, these are not considered to be sensitive to low groundwater levels
because these sources are predominantly asset or licence constrained. However, we do include
groundwater sites as part of our multi-factor approach to drought monitoring with corresponding
drought triggers set at 1 in 10 and 1 in 20-year return levels. Flows in the River Test are also
closely correlated with groundwater levels due to the high proportion of baseflow and hence
groundwater levels provide a further indicator of drought risks.
We have used a version of Test and Itchen Groundwater model, to produce forecasts of
groundwater levels are our River Test catchment groundwater indicator site Clanville Lodge Gate
(Figure 9). These forecasts are based on the MF96-VKD version of the model which we have
previously configured to aid with “rapid” operational drought forecasting,
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Figure 9 Forecast groundwater levels at Clanville Lodge

Groundwater levels in Hampshire (Figure 9) are currently trending below normal following a dry
winter in 2021/22 with the Spring peak in April 2022 being much lower than in the past two years
though to date the remain above our drought trigger levels.
Our groundwater level forecasts (Figure 9) are based on possible scenarios, from June 2022, of
60%, 80% and 100% of long term average rainfall. The figure shows observed and forecast
groundwater levels (using the Test and Itchen Groundwater Model) at the Clanville Lodge
observation borehole compared to our drought trigger levels. Although levels are trending below
average this shows that, so far, they remain above our trigger levels. Model forecasts show that
under below average rainfall scenarios (60-80% of long term average) that our Level 1, 1 in 5 year
groundwater level trigger could be reached by September 2022 with minimum levels (~7677mAOD) likely similar to or below that reached in 2019 (76.8mAOD) when the HoF on the River
Test was closely approached.
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4 Abstraction, DI, transfers and bulk supplies
4.1 Distribution input and bulk supplies in 2022
4.1.1 Testwood abstraction
Testwood is the only source in the Hampshire Southampton West (HSW) WRZ. Our abstraction for
the Testwood source since January 2015 is shown in Figure 10. The dark blue line shows the
average daily abstraction per month with the light blue lines indicating the monthly maximum and
minimum. Figure 11 shows the daily abstraction since April 2022.
It is notable that since early July the abstraction rate has increased from its normal rate of about 55
Ml/d to about 70 Ml/d. This has been in response to the very hot weather over the past couple of
weeks which has pushed up demand in each of the zones. The measures that we have taken to
reduce demand and reduce the overall abstraction at Testwood are described in document: 1.4
Evidence the Company followed its Drought Plan.

Figure 10 Testwood monthly Max, Average and Min daily abstraction 2015 to 2022

Figure 11 Testwood Daily Abstraction and DI in 2022
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4.1.2 HSW Transfers and industrial supply
The HSW zone is used to support other neighbouring water resource zones – Hampshire
Southampton East (HSE), the Isle of Wight (IoW) via the cross-solent main, and Hampshire Rural
(HR), which has a bi-directional link. The zone also supplies a large industrial customer.
Figure 12 shows how these transfers have varied since April 2022. The transfer to the IoW has
normally been varying between 10 to 12 Ml/d, but since the beginning of July has increased to 14
Ml/d for a short period, although there are indications it has recently dropped to the more normal
level of 12 Ml/d.
The transfer to HSE has been fluctuating over the past few months, increasing to over 10 Ml/d in
June, but dropping back to around 3 Ml/d for the past couple of weeks.
The transfer to the industrial customer has also been fluctuating, between 2 Ml/d and 8 Ml/d, and
for the past week or so has been at about 5 Ml/d.
The bi-directional transfer with HR WRZ has not been used in 2022.

Figure 12 HSW daily transfers and industrial supply in 2022

Appendix 1 of this document, ref: 1.2 App 1 Abstractions DI and Transfer Data shows a set of
further charts to show how the abstractions, distribution input and transfers have varied in the
HSW, HSE and IoW water resource zones. It includes charts of monthly data for the period from
2015 to 2022, and daily data for the period since April 2022.

4.1.3 Weekly updates
The data presented I this section are being updated on a weekly basis and provided to the EA and
NE.
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5 Demand and the supply-demand balance
5.1 Demand in Hampshire
Across its Western supply area, Southern Water serves a population of approximately 908,000 and
almost 381,000 household properties, with 91% of households on metered supplies. There are just
over 20,000 non-household properties. Average daily demands in a dry year are approximately
197 Ml/d, which can increase to around 222 Ml/d in peak periods of a dry year.
Table 6 and Table 7 provide a summary of population, property, demand, per capita consumption
(PCC) and metering level figures by for each water resource planning supply zone of the area.
These figures are taken from our WRMP (2019). The average per capita consumption of
Hampshire Southampton West customers is 132 litres per head per day, which is above our
expected dry year annual average PCC. This has been largely affected by the pandemic and we
are now seeing our PCC begin to reduce again.
The threat to supplies identified in this report is most direct upon the 165,000 population in
Hampshire Southampton West supply zone but will also indirectly increase supply risk across the
wider Western area population of 931,000 customers, particularly the 143,000 population of the
Isle of Wight and the 424,000 population of Southampton East supply area.

Dry year annual
average
demand (Ml/d)

Dry year critical
period demand
(Ml/d)

31.63

1.83

89%

16.20

16.43

15.59

18.49

15.17

Hampshire
Kingsclere

16.71

6.26

0.45

78%

5.19

4.73

5.14

5.93

5.08

Hampshire
Winchester

79.21

29.22

1.89

89%

18.03

16.67

17.34

19.34

17.18

Hampshire
Rural

28.23

12.07

0.96

90%

7.09

5.94

6.47

5.85

6.41

Hampshire
Southampton
East

423.93

167.73

7.93

90%

80.31

80.50

87.80

98.24

86.92

Hampshire
Southampton
West

165.08

65.42

2.67

95%

32.25

32.19

33.70

38.15

33.35

Isle of Wight

142.65

68.25

4.65

95%

32.34

30.50

30.51

35.86

29.32

Total

931.39

380.59

20.38

91%

191.41

186.97

196.55

221.86

193.43
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Dry year MDO
demand (Ml/d)

Normal year
annual average
demand (Ml/d)

75.58

2021-22 outturn
demand (Ml/d)

No. household
properties
(000s)

Hampshire
Andover

WRZ

No. nonhousehold
properties
(000s)
Proportion of
metered
households

Total
population
(000s)

Table 6 Summary of demand in the Western area by zone (2021-22 and WRMP19 figures)
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Dry Year
MDO PCC
(l/h/d)

Dry year
critical
period PCC
(l/h/d)

Dry year
annual
average PCC
(l/h/d)

Normal year
annual
average PCC
(l/h/d)

WRZ

2021-22
outturn PCC
(l/h/d)

Table 7 Summary of per capita consumption (PCC) in the Western area by zone (WRMP19 figures)

Hampshire Andover

129.6

126.29

121.9

161.5

116.2

Hampshire Kingsclere

145.5

141.81

165.3

212.7

161.6

Hampshire Winchester

125.4

110.76

134.1

160.9

132.0

Hampshire Rural

138.9

113.30

143.9

121.3

141.8

Hampshire Southampton East

126.6

112.48

192.2

154.7

127.0

Hampshire Southampton West

131.8

114.85

123.1

150.2

121.0

Isle of Wight

138.6

110.02

140.5

179.1

131.9

5.2 The supply demand balance
The threat to supply necessitating this drought permit relates primarily to our Southampton West
water resource zone (WRZ) supply area but, with consequent risk to neighbouring areas,
especially the Isle of Wight, and to some extent, Southampton East.
The company’s Water Resource Management Plan 2019 sets out dry year supply-demand balance
planning scenarios. The plan considers three supply demand balance scenarios; the dry year
annual average; the dry year peak demand (PDO) and the ‘minimum deployable output’ (MDO)
scenario. The latter is a measure of available supplies when groundwater levels are at their
seasonally lowest levels, and so is pertinent to the autumn and winter situation before groundwater
recharge has occurred. For Hampshire Southampton West supply area and the Western Area
overall, the dry year peak demand scenario and the minimum deployable output scenario are the
most critical; supply-demand deficits occur in these scenarios before they occur in the annual
average scenario.
This drought permit application is being made during the PDO period (Summer) and is expected to
continue to the MDO period (September to November) and therefore it is both the PDO and MDO
supply-demand balance scenario which is of relevance.
Table 8 and Table 9 present the supply-demand balance which represents our current situation
under alternative possible drought scenarios for the Southampton West water resource zone.
Table 8 presents the MDO scenario and Table 9 presents the PDO scenario. The penultimate
column of each table presents the final planning supply-demand balance for conditions in a 1 in
200-year drought, as determined in WRMP19, without a River Test drought permit. The other
columns present supply demand balances for various drought scenarios (normal year, 1 in 20, 1 in
100 and 1 in 200-year droughts). The values for outage and internal/external transfers are updated
with June 2022 values. DI is updated with end of year PDO (summer 2021) and MDO (September
to November 2021) values. It is accepted that there is a slight mismatch in timings with the
reporting lines and it is expected that there will be a small level of uncertainty surrounding these
values. (Section 4 provides further supply and demand data, statistics and graphs). The peak
deployable output scenario is most pertinent to the current drought permit application and its case
of threat to supply. The variation in the Deployable Output under different drought severities is
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driven by the amount by which flows in the river Test are expected to fall below the licensed HOF
on the Test.
Table 8 shows that in a normal year, after accounting for headroom components, we would expect
a positive balance under the MDO scenario. However, there is a deficit of 0.87 Ml/d n a 1:2-year
drought increasing to 47.93 Ml/d in a 1:100-year drought, increasing to 54.99 Ml/d in a 1:200-year
drought.
Table 9 shows that in a normal year under PDO conditions, after accounting for headroom
components, we would expect a deficit of 7.65Ml/d in normal year and 1:2-year drought, although
this would be covered by the target headroom. This deficit increases to 16.2 Ml/d in a 1:100-year
drought and to 51.36 Ml/d in a 1:200-year drought.
The drought permit as in this application is required to address the potential supply deficits
expected should the dry weather conditions continue. Relative to the WRMP supply-demand
balance assumptions, the 55 Ml/d that we assume as the usual abstraction requirement at
Testwood equates to meeting the local Southampton West demand (33 Ml/d), maintaining a 12
Ml/d transfer to the Isle of Wight, a reduced supply to a strategic industrial contract (5 Ml/d) and
minimising process losses and/or other transfers as far as possible to sweetening flow only
(allowance of 5 Ml/d).
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Table 8 Supply demand balances for Southampton West water resource zone MDO

Normal
year

Deployable Output

1 in 100
year
drought

MDO 1 in 200 year
drought

WRMP assumptions, updated with recent actual data
for outage, exports and demand
79.78
66.66
19.6
12.54

Definitions

WRMP SDB
12.54

Outage allowance

9.33

0

0

0

15.59

Other losses

4.81

4.81

4.81

4.81

5.25

Contractual Export
Internal Import
Internal Export
Demand
Target headroom
Supply-Demand
Balance

10.00
0
16
33.11
3.61

10.00
0
16
33.11
3.61

10.00
0
16
33.11
3.61

10.00
0
16
33.11
3.61

10.00
0
2.12
34.41
3.61

2.92

-0.87

-47.93

-54.99

-58.44

*Assumes outage against the Permit if granted
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1 in 20
year
drought

Deployable output as per WRMP19 modelling
May 2022 outage against available DO, WRMP
SDB uses outage allowance
2021-22 reported losses and WRMP19 forecast
losses
Contracted export
May 2022 imports and WRMP19 forecast
May 2022 exports and WRMP19 forecast
Summer 2021 and WRMP19 2021-22 PDO DI
WRMP19 forecast
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Table 9 Supply demand balances for Southampton West water resource zone PDO

Normal
year

1 in 20 year
drought

1 in 100 year
drought

PDO 1 in 200 year
drought

WRMP assumptions, updated with recent actual
data for outage, exports and demand

WRMP SDB

Deployable Output

79.78

79.78

61.9

26.74

26.74

Outage allowance

9.33

9.33

0

0

15.59*

Other losses

4.81

4.81

4.81

4.81

5.25

Contractual Export

10

10

10

10

10

Deployable output as per WRMP19 modelling
May 2022 outage against available DO, WRMP
SDB uses outage allowance
2021-22 reported losses and WRMP19 forecast
losses
Contracted export

Internal Import

0

0

0

0

0

May 2022 imports and WRMP19 forecast

Internal Export

16

16

16

16

0.73

Demand

37.81

37.81

37.81

37.81

38.15

Target headroom

9.48

9.48

9.48

9.48

9.48

Supply-Demand Balance

-7.65

-7.65

-16.2

-51.36

-52.46

*Assumes outage against the Permit if granted
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Definitions

May 2022 exports and WRMP19 forecast
Sept to Nov 2021 and WRMP19 2021-22 MDO
DI
WRMP19 forecast
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6 Threat to supplies and case for the permit
6.1 Forecast effects of continued dry weather on supplies
As described in Section 3.4.4, we have used climatic ensemble data to forecast potential flow
recession on the River Test under a range of climatic scenarios over the next 6 months. This
analysis indicates that if we have average or dry rainfall conditions then we may not need to use
the drought permit. However, under a very dry scenario (with a 5% chance of occurring) then flows
are liable to cross the licence hands-off flow condition if we were to continue abstracting at our
normal rate.
Figure 13 shows the forecast flows under a very dry scenario. The forecast model assumes that
we abstract at a continuous rate of 55 Ml/d, which is our normal abstraction rate.
The top blue dotted line shows how flows would fall below the HOF if we were to continue
abstracting at this rate. The top black hashed line shows how flows would drop to the HOF and
then stay at the HOF if we were managing our abstraction to the licence condition and were able to
precisely abstract the full amount available. We would in reality take more conservative approach
and abstract less than the full amount so flows would be higher than the HOF.
The lower grey line shows how the available abstraction would be constrained – in relation to our
normal requirement of about 55 Ml/d. If we had reason to need up to the full daily amount of 80
Ml/d then we would be more constrained for a greater period of time than as shown on the chart.
Figure 13 Forecast flows and potential impacts on abstraction under 'very dry' scenario
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6.2 Case for the permit
This section provides the case of threat to supplies for this permit application.
The threat to supply case of this permit application is made primarily in respect of threat to supply
within Hampshire Southampton West supply area but, also the need to maintain a minimum
transfer of 12 Ml/d from that area to the Isle of Wight to ensure supplies can be maintained on the
island.
The threat to supplies can be viewed in the context of the supply- demand balance scenarios
considered in the water resources management plan. The main supply demand components and
resultant balance are summarised in Section 0.
In simple terms, the threat to supply equates to the degree to which the River Test river flow may
fall to and below 355 Ml/d, thereby curtailing (according to the abstraction licence) the abstraction
that is the sole source of supply to Southampton West supply area and for the transfer to the Isle of
Wight.
Scenario forecasts of rainfall and related river flow (as described in Sections 3.3 and 3.4
respectively) suggest that with continued below average rainfall there is a credible risk of our HOF
being breached in August, or September 2022.
The scale of the threat to supplies relates directly to the forecast rate of hydrological recession.
Once the flow of 355 Ml/d has been reached, without the drought permit, every megalitre of further
hydrological flow reduction causes an equivalent megalitre of reduction of water available for
abstraction and so, a shortfall for supply (a growing supply-demand deficit).
In the forecast scenarios, without the drought permit, every degree of reduction of the desired
abstraction will equate to difficulty maintaining supply to customers. The whole 168,000 population
of Southampton West supply area could soon – within two weeks of initial curtailment of
abstraction - be significantly affected by restricted water supply.
In making this assessment the company has assumed abstraction requirement at Test Surface
Water has been reduced to 55 Ml/d on average , that being considered the rate necessary to
maintain dependent supplies.. Transfer of supply that the company might normally make from
Southampton West (Test Surface Water) supply area to neighbouring supply areas have been
assumed reduced to zero, except for an essential 12 Ml/d transfer to the Isle of Wight.
Should the drought permit need to be operationally implemented (assuming granted), the company
intends to apply Temporary Use Bans to commence just before that operational implementation,
recognizing that the TUB must be advertised for 7 days ahead of its implementation. This is
discussed in more detail in application document 1.4.
Furthermore, owing to an extremely dry 2022 to date, current soil moisture deficits in the River Test
catchment are above long-term average. When coupled with forecasts of a drier than average
autumn and / or winter, substantial delay to the onset of groundwater recharge and base flow
recovery is likely. Therefore, there is risk of the situation worsening across the autumn and winter,
with implications for 2023.
Overall, the company perceives a serious threat to supplies, with this drought permit an essential
requirement to maintain supplies.
The threat to supply case pertinent to this drought permit application is relatively straight forward. It
results from the following critical circumstances: -
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1. The River Test abstraction is the only source of water that Southern Water has supplying Southampton
West supply area. The company has no current material means to support this supply area from
neighbouring supply areas and their sources.
2. The Test Surface Water abstraction licence stipulates a river flow condition such that abstraction must
cease if the flow falls to or below it (355 M/d). In this sense the abstraction licence flow condition is
’hands off flow’ (HOF).
3. There is a credible possibility the river flow could recede to 355 Ml/d and below.
4. Medium and longer–term weather and rainfall forecast scenarios suggest sufficient likelihood the river
flow recession and so the risk to supplies might continue to develop over this projected period.
5. The company needs to continue sufficient abstraction at Test Surface Water to maintain supplies to meet
customer demand expected over the projected period. That is, the demand of Southampton West supply
area and, the bulk transfer required to support the Isle Wight. This means continuing abstraction at
approximately the levels expected to be ongoing at the time of expecting the permit to be in operation.
6. An abstraction of up to typically 55 Ml/d is considered necessary routinely but, we must also reserve the
need to take up to 80 Ml/d (as allowed on the normal abstraction licence). For example, abstraction of
approximately 70 Mld was necessary relatively often during the period 8th to 20th due to high demand
related to the exceptionally hot dry weather.
7. On occasions when an abstraction of up to 80 Ml/d is required, the abstraction deficits quantified above
relative to an assumed base abstraction of 55 Ml/d will be increased by the required additional
abstraction over and above the 55 Ml/d assumption if the drought permit is not granted.
8. Without the drought permit, reduction of the desired abstraction will equate directly to the degree to
which the river flow falls to and falls below 355 Ml/d. This will translate directly to difficulty maintaining
supply to customers. Initially this will be noticed only marginally; service reservoir drawdown may cover it
for a day or two but, gradually service pressure and water quality problems will grow, and parts of the
network will experience direct problems maintaining supply to local customers. The whole 168,000
population of Southampton West supply area could soon be significantly affected by restricted water
supply.
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