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Summary of the Statement of Reasons 

This Statement of Reasons (“SoR”) accompanies the application by Southern Water Services for a 

drought permit to make temporary amendments to its Test Surface Water abstraction licence, for 

abstraction of water from the River Test, Hampshire. The permit is required to secure Public Water 

Supplies in the Southampton West and neighbouring water supply areas for the coming weeks and 

months. 

The proposed drought permit is to reduce the river flow condition of the new abstraction licence 

from 355 Ml/d to 265 Ml/d and so, allow abstraction to continue down to the lowered flow 

condition. The company will of course only abstract the amount of water it needs to maintain 

supplies to customers. The flow will not necessarily reduce to 265 Ml/d when the permit is in place. 

The permit is sought for six months, from the date of issue, anticipating that it will be issued within 

August 2019. Therefore, it is expected that the permit will cease by the end of February 2020. The 

normal conditions of the permanent abstraction licence will be automatically re-instated when the 

permit ceases. An earlier sustained rise in river flow will also trigger return to the normal 

abstraction licence conditions. 

This application is made in line with the Operating Agreement made under Section 20 of the Water 

Resources Act dated 29 March 2018, agreed between the Environment Agency and Southern 

Water (the “Section 20 Agreement”).The Section 20 Agreement was agreed as the interim solution 

to the abstraction licence changes the Environment Agency has required to three of Southern 

Water’s abstraction licences on / near the River Itchen and, the Test Surface Water abstraction 

licence on the River Test. 

The new abstraction licences were issued on 15th March 2019. The new Test Surface Water 

licence significantly reduces Southern Water’s previously assumed drought reliable ‘deployable 

output’ from the River Test, such that the company would not be able to legally abstract sufficient 

water to meet public water supply demand during drought without a drought permit and 

subsequently a drought order. The Section 20 Agreement acknowledges this additional reliance on 

drought permits and orders will persist, until the company is able to complete implementation of the 

permanent new supply resources necessary to counter-balance the abstraction licence change. 

The permanent new supply solution is set out in the company’s 2019 Water Resources 

Management Plan, currently awaiting approval from the Secretary of State. The company is 

committed to implementing the permanent new supply solution as soon as possible but, it is 

expected to take ten years. 

The new Test Surface Water abstraction licence includes a relatively high river flow condition that 

constrains abstraction. When the river flow falls to or below this flow, abstraction must cease. This 

is likely to occur in relatively mild drought conditions. For this reason applications for this drought 

permit have to be made during early stage drought development. We estimate we will need to 

apply for a drought permit on the River Test several times within the next 10 years, implementing it 

if the river flow falls close to 355 Ml/d. We estimate implementation will be required within 

development of a one in 10 to one in 20 year severity drought.  

Formal notices of this drought permit application have been served on all relevant parties and 

published in accordance with the requirements of the Water Resources Act 1991. 

An Environmental Assessment Report, a Habitats Regulations Assessment and a Monitoring and 

Mitigation Plan have been submitted with this application, together with the other core supporting 

documents (see list of core documents) required for the application and a set of supporting 

technical appendices (see list of supporting appendices), referenced from the core documents. 

This supporting SoR document set out the case of need for the permit, including the meeting the 

requirement that there has been an exceptional shortage of rain and there is a threat to supplies. 
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Exceptional shortage of rainfall 
Our submission presents clear rainfall deficit across several indicators, demonstrating that an 

exceptional shortage of rain (“ESOR”) has caused a low River Test flow, resulting in the need to 

apply for this drought permit.  

 For the Test Catchment data set, ESOR thresholds have been exceeded for all eight rainfall 
duration assessment periods (6, 12, 18, 24, 30, 36, 48 and 60 month periods). 

 Rainfall deficits have evolved through the winter and spring of 2018- 2019 and continue.  

 For the period July 2018 to June 2019 inclusive, the cumulative rainfall deficit in our Western 
Area is 132mm below the long-term average in the Test Chalk Catchment, 80mm below the 
1981-2010 long term average at Andover rain gauge and 103mm below that average at 
Otterbourne rain gauge.  These figures equate to 84% to 89% of the long-term average.  

 The greatest rainfall deficits have accumulated over the past 6-18 months but, longer term 
rainfall deficits also exist for periods of up to 60 months duration for the Test Chalk Catchment. 

 We have analysed eight rainfall duration periods ranging from 6 months to 60 months. Rainfall 
deficits exceed ESOR thresholds for five of eight durations at Andover rain gauge 6, 12, 18, 36 
and 60 month periods). At Otterbourne rain gauge two of the eight are exceeded (12 and 36 
month periods). 

 

The Section 20 Agreement recognises that our ESOR case can include forecast rainfall. However, 

in the present circumstance we conclude that the antecedent rainfall itself is a sufficient case of 

ESOR. When we include forecast low rainfall within the ESOR case, or if we have further actual 

low rainfall, then the ESOR case only becomes stronger. 

The risk of dry weather through to early autumn into winter is an important additional consideration 

of the threat to supply but, actual rainfall statistics since 2014 already provide evidence of an 

ESOR.    

 

Threat of serious deficiency of supply 
A threat to supply exists in Southern Water’s Hampshire Southampton West water supply area, 

with consequent risk to the Isle of Wight supply area which is dependent on a water transfer from 

Hampshire Southampton West. Hampshire Southampton West has 160,000 population and the 

only source of supply available is the abstraction from the River Test. 

Scenario forecasts of rainfall and related river flow suggest that with continued below average 

rainfall there is a high risk of the Test Surface Water abstraction licence flow condition being 

breached. Our range of forecast scenarios indicate high risk of a breach before the end of August. 

This could occur as early as August 19th if the flow recession continues steeply but, from mid-July 

the recession had started flattening before rainfall caused a temporary rise over the weekend of 

20th July.  

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 our worst-case forecast scenario, the river flow recedes such that, without the permit, necessary 

abstraction (“available” abstraction) is curtailed from 19th August, falling to zero before the of end 

September, 2019.  

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 160,000 population 
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of Southampton West supply area could soon – before the end of August - be significantly affected 

by restricted water supply unless the drought permit is in place. 

In making this assessment the company has already reduced the abstraction requirement at Test 

Surface Water to the minimum possible but necessary to maintain supplies to customers. Transfer 

of supply that the company might normally make from Southampton West (Test Surface Water) 

supply area to neighbouring supply areas will be reduced as much as possible, to required 

sweetening flows, except for an essential 12 Ml/d transfer to the Isle of Wight. 

The company intends to apply Temporary Use Bans (TUBs) to commence within August 2019, 

after the required 7 day notice period has been advertised. 

Furthermore, owing to an extremely dry spring and early summer period in 2019, current soil 

moisture deficits in the River Test catchment are above long term average (120% of LTA). 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. This will extend the risk and the 

threat to supplies into 2020.  

Overall the company perceives a serious threat to supplies, with this drought permit an essential 

requirement to maintain supplies. 

 

Actions in line with drought plan 
This drought permit application and the other actions set out within this SoR are consistent with our 

latest Drought Plan, published in July 2019.  The Section 20 Operating Agreement protocol is 

included in our new plan. 

We have taken the following actions, in line with our Drought Plan and the Section 20 Agreement: - 

 Monitored the water resources situation, including the river flow levels and made forecasts of 
how these may develop, discussing these with the EA. 

 Mobilised drought permit preparation and set out a schedule through to application submission 
and the EAs period of determination of the application.  

 Engaged stakeholders in the pre-application period and advised them of the process and their 
opportunity to participate. 

 Undertaken enhanced promotion of water efficiency. 

 Deployed enhanced resource to reduce network leakage. 

 Adjusted our operations to minimise the required abstraction at Test Surface Water, while 
considering consequent impact on the River Itchen. 

 

Between 2010 and 2015 we implemented a universal domestic metering programme, resulting in 

91 % of our Wester Area households now being metered. This achieved a 16% saving in water use 

which is persisting.  

 

Since 2015 we have focussed strongly on water efficiency promotion across the River Test and 

River Itchen catchments. We have directly contacted nearly 22,000 customers, undertaking over 

9000 home water use audits and installing over 24000 water saving products.  Home audits have 

on average saved 34 litres per property per day. 
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In 2019 as the drought situation has developed, we have 

undertaken a range of drought awareness raising and 

water efficiency messaging to encourage reduction in 

consumption, including: 

 Put up 60 banners on lampposts at six locations 
around Southampton for 6 months (Figure 8). 

 Run a schedule of advertisements in local press: New 
Forest Post, Hampshire Chronicle and Romsey 
Advertiser. 

 Full page ad in the Business magazine (goes to top 
100 Southampton businesses) 

 Online ad campaign on the websites of the above 
publications, running 22 June to 10 August – 320k page 
impressions generated for SW so far. 

 

 

 

 

 

 

 

 

We have also increased the resources we deploy to leakage detection and repair across Western 

Area by nearly 40% since the start of 2019, including a further step change of approximately 10% 

in April to June. We currently have over 60 operatives working across this area.   

 

We are also minimising the abstraction requirement at Testwood by minimising the transfers we 

make to neighbouring supply area from this supply. We aim to run these transfers at no more than 

sweetening flow requirements during the drought permit period, except for the transfer to the Isle of 

Wight; it is critical we can make this at around 12 Ml/d through the summer an early autumn. By 

reducing the other transfers to sweetening flows, we reduce the abstraction requirement from the 

River Test by 10 M/d to 12 Ml/d (15% to 20% reduction of normal abstraction). 

 

Environmental monitoring and mitigation. 
We have also submitted an environmental assessment report for the drought permit abstraction, 

together with a Habitats Regulation Assessment and a monitoring and mitigation plan. These are 

consistent with the environmental assessment and monitoring and mitigation plans supporting our 

latest Drought Plan (published July 2019).   

The monitoring and mitigation plan submitted with the permit application focuses on the monitoring 

and mitigation to be carried out during the period of the permit. It is complementary to the 

permanent (baseline) monitoring and permanent mitigation work packages agreed in support of the 

Section 20 Agreement. These agreed work packages are appended to drought permit application. .  

The permanent measures agreed with the Section 20 Agreement provide the primary monitoring 

and mitigation approach, agreed to be satisfactory commitment in respect of the River Test drought 

permit.  

Despite evidential differences in opinion relating to the environmental assessments presented by 

respective parties to the Public Inquiry (March 2018, curtailed by the Section 20 Agreement being 

made), Southern Water has accepted that it cannot rule out that abstraction under the proposed 

drought permit could have potential adverse effects on the environment. Accordingly, permanent 
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(baseline) monitoring and permanent mitigation measures were developed to accompany the 

Section 20 Agreement. These have subsequently been finalised and approved by Southern Water, 

the Environment Agency and Natural England. The agreed permanent baseline monitoring 

commenced in 2018 and has progressed further in 2019 to date, while further scoping of the 

permanent mitigation, due to be implemented by March 2024 is ongoing, funded by initial 

payments to the EA and Hampshire and Isle of Wight Wildlife Trust from Southern Water, within 

the agreed approach and governance of implementation of the Section 20 Agreement.  

 

Additional actions 
Southern Water has also committed to further reduction of demand and network leakage. The 

company has;  

 Commenced promotion of an industry leading target to establish average customer 
consumption of not more than 100 litres per head by 2040 and, down to 80 litres per head by 
2050. (The company has already implemented a domestic customer metering programme 
between 2010 and 2015 and has pursued further metering since 2015; the Western Area is 
now 91% metered). 

 Set itself the target of reducing leakage by a further 15% by 2025 and a further 50% by 2040; 
this will keep the company amongst the very best in the industry in respect of leakage levels. 

 The substantial Section 20 Agreement package of monitoring, mitigation and compensation to 
be implemented for the River Test and Itchen over the next twelve years, much of it by March 
2024, will provide a permanent improvement of the resilience of the river and catchment 
ecology.  
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1 Introduction 
This SoR accompanies the application now made by Southern Water Services for a drought permit 

for temporary amendments of the Test Surface Water abstraction licence. The permit is required to 

secure supplies in the Hampshire Southampton West water supply area and neighbouring water 

supply areas, including the Isle of Wight. 

A threat to supply exists in Southern Water’s Hampshire Southampton West water supply area, 

with consequent risk to the Isle of Wight supply area which is dependent on a water transfer from 

Hampshire Southampton West. Hampshire Southampton West has 160,000 population and the 

only source of supply available is the abstraction from the River Test.  

This drought permit application is in line with the Section 20 Agreement. Through the Section 20 

Agreement, Southern Water accepts the abstraction licence changes the EA required at Test 

Surface Water and at three Southern Water abstraction licences on / near the River Itchen. The 

Section 20 Agreement also sets out the protocol for the implementation of drought permits and 

drought orders to maintain public water supplies, pending the implementation of permanent new 

reliable water supplies to replace the water resource lost by the licence changes. Southern Water 

has estimated that it could take around ten years to implement the permanent solution. 

1.1 Section 20 agreement 
The main elements of the Section 20 Agreement are as follows.  

Southern Water has agreed to:  

 Accept all of the EA’s proposed licence changes, to be implemented immediately (upon the 
Secretary of State's determination).  

 Use all best endeavours to implement the long-term scheme for alternative water resources 
set out in its final Water Resources Management Plan 2019  

 Rely on the use of drought permits and drought orders on the River Test and River Itchen 
during the interim period while long-term resources are developed, by following the procedure 
as set out in the Section 20 Agreement. For the avoidance of any doubt, the agreed procedure 
does NOT vary the statutory requirements for such applications but agrees the timing of 
drought permit applications to the EA and a set of principles to ensure that this process can be 
used and relied on more effectively.  

 Review the River Test Surface Water Drought Permit application pack and supporting 
documents every 6 months, to ensure that it is ‘application ready’.  

 Accept that on the basis of current ecological evidence a likely significant effect and adverse 
effect on the integrity of the Itchen SAC cannot be ruled out from the operation of the 
Candover Drought Order.  

 Commit a substantial package of environmental monitoring, mitigation and potential IROPI 
compensation measures in respect of the Drought Permits and Drought Orders.  

 

The EA has agreed to: 

 Accept a River Test drought permit application and determine it within 35 days. 

 Water use restrictions only having to be in place at time of implementing the permit. 

 A case for ‘exceptional shortage of rain’ including a forecast component. 

 The proposed Candover scheme could be implemented under a Drought Order. 

 A ‘force majeure’ clause being included within the abstraction licences. 

 Work with the company to ensure drought permit and drought order are ‘application ready’. 
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 That refusal of access by landowners for monitoring and / or mitigation measures will not 
constitute detriment to ’application readiness’ 

 Undertake some of the required monitoring (funded by Southern Water). 

 

The full Section 20 Agreement is included as Appendix 1 submitted with this permit application. 

1.2 The intended permit 
This drought permit application is being submitted in line with the Section 20 Agreement.  

Southern Water is licensed to abstract water from the River Test (licence number 11/42/18.16/546, 

as amended on [exercise assumes new licence already issued]. Under the terms of the Licence, 

Southern Water is allowed to abstract a maximum quantity of 29,200 Ml/year, 80 Ml/d or 3.5 Ml/hr, 

subject to the River Test flow (Total Test Flow) remaining at or above 355 Ml/d. 

The proposed drought permit will involve an amendment to the Licence to:  

 Reduce the River Test flow condition from 355 Ml/d to 265 Ml/d.   

 

It will allow: 

 Abstraction to continue to flow just above the lowered flow condition, subject to the other 
conditions of the permanent abstraction licence. 

    

This does not mean that abstraction will be taken so as to reduce the flow to 265 Ml/d, it only 
means that Southern Water could carry on abstracting to the flow of 265 Ml/d if necessary.   

 

These flows are expressed as the total flow of the River Test as estimated by the summation of 
Environment Agency flow monitoring as specified on the abstraction licence. The total Test flow is 
the estimated fluvial flow of the River Test to the Solent estuary downstream. 

The application is made for a permit lasting six months from the date of determination. Therefore, 

the permit is expected to cease by end of February 2020.  

1.3 Southern Water’s Drought Plan 
Southern Water published a new Drought Plan on 1st July 2019. The new drought plan covers the 

new (revised) abstraction licences issued to Southern Water by the EA on March 15th 2019 in 

respect of the River Test and River Itchen    It includes new flow triggers for the Rivers Test and 

Itchen to reflect the agreed ordering of drought actions set out in the Section 20 Agreement, while 

maintaining the broad approach to groundwater, rainfall and demand monitoring of the previous 

drought plan. The new river flow triggers have been tested against historical and stochastic 

droughts, including recent refinement of the triggers as were defined for the Public Inquiry. 

The new drought plan also includes the monitoring, mitigation and compensation (Habitats 

Regulations) commitments given by Southern Water within the Section 20 Agreement. The 

monitoring and mitigation proposals in the new drought plan for the River Test provide the basis of 

those aspects of this drought permit application. 

Appendix 4 to this application provides an update on the overall progress of implementing the 

Section 20 Agreement commitments, as expectation of progress is included in the overall protocol 

of the Section 20 Agreement.  

The Section 20 Agreement between Southern Water and the Environment Agency provides a 

specific protocol around managing the need for Drought Permits, Drought Orders and water use 
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restrictions for the River Test and River Itchen and associated supply areas, until new permanent 

water supplies are in place.  

 The Section 20 Agreement allows that water use restrictions (TUBs) do not have to be 
implemented until the Test drought permit is implemented. Hence, Southern Water should not 
need to implement TUBs more frequently than our target level of service of 1 in 10 years.  

 The Section 20 Agreement also assumes we would apply for a Drought Order to restrict non-
essential water use (NEUB) after the Test Drought Permit is implemented. Hence, we should 
not need to implement a NEUB more frequently than our target level of service of 1 in 20 
years.  

 Provided our Drought Permits or Orders can be implemented, we will only need to resort to 
extreme water saving, such as rota cuts or standpipes in the street, once every 500 years on 
average. If the Drought Permits or Orders cannot be implemented, we will have an enhanced 
risk of needing to resort to extreme water saving measures. The agreement provides 
reassurance that, subject to due procedure, environmental monitoring and mitigation 
commitments, the drought permits, and drought orders will be allowed when necessary. 

1.4 This report 
This SoR describes the current water resources situation and presents the threat of a serious 

deficiency of supplies in 2019 and its relationship to exceptional shortage of rain as required for a 

drought permit application. It estimates the flow levels in the River Test for 2019 for a range of 

scenarios and relates these forecasts to risk to the supply-demand balance in 2019 and 2020. It 

shows that the drought permit is required to offset the threat to supplies in Southern Water’s 

Southampton West supply area and to the Isle of Wight supply area in so far as this is dependent 

on transfer of water from the Southampton West supply area, all dependent on abstraction at Test 

Surface Water. 

This Statement of Reasons has been prepared in line with Defra guidance, (Defra, November 

2019) as well as supplementary guidance from the EA and Defra (Environment Agency, May 2019) 

on how to apply for a Drought Permit, Drought Order or Emergency Drought Order.  

This SoR sets out: 

 evidence of an exceptional shortage of rain in Section 3.4 

 the effects of the forecast water shortage in Sections 6 & 7 

 the number of people that are affected by the shortage in section 2 

 demands on the system including our leakage record in section 2 

 baseline supply-demand balances 6.6 

 actions taken due to the drought to conserve water and reduce demand in Section 5; 

 alternatives to the drought permit that we have considered in section 5.4;  

 future risks to the supply demand balance and the need for the drought permit in Section 6.6 

 conclusions in section 8 

 

The ‘core’ documents of this application are listed in the “Core Document List”, submitted with this 

application. 

Appendices are included which set out further detail in relation to sections of this report. The 

Appendices are listed on the “List of Appendices” at the end of document and will be submitted 

with the application. 
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2 Overview of Southern Water’s Western area 

Southern Water supplies potable water to customers in Kent, Sussex, Hampshire and the Isle of 

Wight. An overview of the overall supply area is provided in Appendix 16 to this application. 

This drought permit application relates to Southern Water’s Western area, which is made up of 

seven water resource zones: Hampshire Andover (HA), Hampshire Kingsclere (HK), Hampshire 

Winchester (HW), Hampshire Rural (HR), Hampshire Southampton East (HSE), Hampshire 

Southampton West and the Isle of Wight, the locations of which are shown in Figure 1 below.  

Historically the Hampshire part of the area has been resilient to drought but, recent changes to the 

abstraction licence conditions on the Rivers Test and Itchen mean that the area will experience 

water shortages more frequently, until the company can implement permanent new supply 

resources to balance the reliable supply resources lost under the abstraction licence changes.  

This is likely to take ten years or so.  

2.1 Strategic summary of the Western supply area 
Sources of supply 

The water resources of the Western area are dominated by the surface water abstraction on the 

Rivers Test and Itchen and groundwater abstractions throughout those river catchments.  Unlike 

Southern Water’s Central and Eastern areas, there is no reservoir storage. 

The abstraction on the River Test is the only source of supply treated at the corresponding water 

supply works (“the Works”). This Works must satisfy public water supply (“Customer”) demand in 

Southern Water’s Southampton West water supply area and support meeting customer demand in 

the company’s neighbouring Hampshire Southampton East, Hampshire Rural and Isle of Wight 

supply areas. 

 
Bulk Imports from other Water Supply Companies 

Southern Water has one bulk import available from Portsmouth Water to Southampton East supply 

area. This can be up to 15Ml/d. It does not provide any direct support to Southampton West supply 

area but, it can reduce the support that might otherwise be needed to Southampton East from 

Southampton West. This is discussed further in section 0. 

Southern Water’s 2019 Water Resources Management Plan (WRMP) includes development of 

further supplies from Portsmouth Water as part of the permanent solution to the recent abstraction 

licence changes. A further 9 Ml/d is envisaged available by March 2024 and further 21 Ml/d by 

2029. The latter dependent on implementation of Havant Thicket Reservoir. 

The new WRMP also expects some new supply may become available from South West Water 

and / or Wessex Water, though these opportunities are subject to further early stage feasibility 

assessment and, they are unlikely to be available much before 2028 at the earliest. Potential 

supply from Thames Water to the north is not ruled out but, if available, it is much longer term.   

Bulk Exports to other Water Supply companies 

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. 

The new WRMP does not include any further supply exports. 

Large commercial customer 

Southern Water has one large commercial customer supplied within Southampton West area. This 

customer is of national strategic importance and requires (typically) 10 Ml/d. 
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2.2 Description of demand  
Southern Water serves a population of approximately 876,200 and almost 370,400 household 

properties across its Western supply area. 91% of the households are on metered supplies. There 

are just over 21,500 non-household properties. Average daily demands in a dry year are 

approximately 200 Ml/d, which can increase to around 229 Ml/d in peak periods of a dry year.  

Table 1 and Table 2 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 the new (2019) WRMP. The average per capita consumption of 

Hampshire Southampton West customers is 117 litres per head per day, already well below the 

national average of closer to 150 litres per head per day.  

Further information on levels of demand in 2018 and 2019 compared to historical demand is 

provided in Appendix 10, including daily distribution input profiles for the Western area and each 

supply zone. 2018-19 profiles are compared to the average of 2008-16 (excluding the drought 

periods within that period).  

A number of factors influence this comparison of recent and historical data. It is difficult to isolate 

individual influences; increases in metering; leakage management; general water efficiency 

progress; population growth; trends in water-using white goods and other water usage; and the 

relative weather, are all at play. 

The average demand of April to October 2018 was similar to the dry year annual average 

WRMP14 forecast. 2019 has seen lower demand so far when compared to 2018 due to the lower 

and less prolonged temperatures. However this is still slightly higher than the long term average. 

The threat to supplies identified in this report is most direct upon the 160,000 population in 

Hampshire Southampton West supply zone but will also indirectly increase supply risk across the 

wider Western area population of 876,200 customers, particularly the 136,500 population of the 

Isle of Wight and the 395,000 population of Southampton East supply area.    
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Figure 1 Schematic of the Western area 
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Table 1 Summary of demand in the Western area by zone (2018-19 and rdWRMP19 figures) 
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Hampshire 

Andover 
71.2 30.9 1.9 88% 17.41 15.77 16.06 18.99 15.64 

Hampshire 

Kingsclere 
16.2 6.2 0.5 77% 5.96 4.83 5.26 6.17 5.20 

Hampshire 

Winchester 
70.7 28.4 2.0 88% 19.96 16.09 17.57 19.46 17.41 

Hampshire 

Rural 
26.5 11.5 1.0 89% 6.84 6.08 6.64 7.35 6.58 

Hampshire 

Southampton 

East 

395.1 161.3 8.3 89% 82.61 81.97 90.28 100.86 89.40 

Hampshire 

Southampton 

West 

160.0 64.9 2.8 95% 29.51 31.77 35.09 39.32 34.74 

Isle of Wight 136.5 67.3 5.0 95% 31.04 28.50 31.33 37.08 30.12 

Total 876.2 370.4 21.5 91% 193.32 185.00 202.23 229.23 199.10 

Table 2 Summary of per capita consumption (PCC) in the Western area by zone (rdWRMP19 figures)  
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Hampshire Andover 138.65 136.69 140.78 181.95 134.90 

Hampshire Kingsclere 206.81 147.99 174.64 230.88 170.88 

Hampshire Winchester 133.42 122.91 143.92 170.63 141.70 

Hampshire Rural 133.76 123.04 144.08 170.82 141.85 

Hampshire Southampton 

East 
122.44 123.14 144.19 170.96 141.96 

Hampshire Southampton 

West 
117.19 121.39 142.14 168.53 139.95 

Isle of Wight 124.82 117.99 138.71 180.89 129.86 
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2.3 Metering and impact on demand 
Southern Water’s demand statistics are influenced by the Universal Metering Programme 

implemented between 2010 and 2015. This programme installed nearly 450,000 meters across 

Kent, Sussex and Hampshire. The company’s household metering level reached 87% in 2017; the 

highest level in the industry (Consumer Council for Water, 2017).  The company metering level is 

currently 87 % and 91 % in Western Area.  

A four-year study by the University of Southampton (Ornaghi and Tonin, 2015) examined the 

impact of the metering programme on water consumption and concluded that it achieved an overall 

reduction in consumption of around 16.5%. Figure 2 shows the increase in meter penetration and 

reduction in per capita consumption (PCC) since 2001 for Southern Water. The meter penetration 

rate for the Western area at a WRZ-level is shown in Figure 3 below. This level of saving is 

persisting. 

The Universal Metering campaign was an important intervention carried out across our region. 

With over 87% of Southern Water’s customer base now on a meter and some 60% of these 

financially better off than compared with the rateable value charging system, an important first step 

has been reached in establishing metered supply as the normal, accepted approach. 

The company has further promoted water efficiency following the metering programme. Our water 

efficiency programme is summarised in section 5.2. We have implemented a number of other 

projects across our supply area with the aim of further reducing water consumption and improving 

customer engagement.  
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Figure 2 company total per capita consumption and meter penetration, 2001-2018 

 

 
 
Figure 3 Western area meter penetration, 2005-2018 
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2.4 Leakage levels 
Southern Water’s leakage performance commitment is measured in terms of total leakage, 

including customer supply-pipe leakage. We measure leakage on an ongoing basis and report 

leakage formally an annual basis but, the current target for the company agreed with Regulators is 

a five-year average of 86 Ml/d. This represents a reduction in leakage of approximately 5 Ml/d over 

the 2014/15 to 2019/20 period compared to the previous five-year period.  

Company level leakage out-turn for 2018-19 was 88.2 Ml/d but, the rolling average is 86.7 Ml/d 

since April 2014/15. 

Recent leakage levels in Hampshire are shown in Figure 4. This shows how leakage levels rose 

steeply during the freeze –thaw event of February to March 2018 and again during the hot dry 

weather of July 2018 but are now on downward trend. 

At present (early July 2019) we estimate Hampshire levels remain 1 Ml/d to 2 Ml/d above target 

and we are deploying more resource to bring them down to target (see section 5.3). 

Figure 4 Monthly Leakage levels compared to 2014/15 to 2019/20 target. 

 
 

We have dedicated more resource to leakage reduction in our Western Area. This additional 

resource deployment is summarised in Figure 11 (section 5.3). We expect to reduce leakage levels 

as we move toward implementation of the drought permit and during its implementation but, we do 

not expect the achievable reductions will have any significant bearing on the need for the drought 

permit or the immediate or medium-term threat to supplies.  We expect to achieve further reduction 

in leakage by active leakage control, improved leak repair performance, increased acoustic logging 

capabilities and, by maintaining a high level of flow and pressure data from the field. Further 

commentary on our leakage levels and programme of reducing leakage is provided in Appendix 8 

Our overall strategy and commitment is to reduce leakage by a further 15% by 2025 and a further 

50% by 2040; this will keep the company amongst the very best in the industry in respect of 

leakage levels. 
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3 Water resource situation monitoring 

Our public drought plan sets how we will monitor the climatic indicators which signal the onset of 

drought and its severity. 

Our drought plan sets out four key indicator sites in Hampshire comprising two rain gauges and 

two groundwater observation boreholes. 

 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.  

 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. 

 

Although this drought permit application is for a River Test surface water abstraction, 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 these 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. 

Groundwater levels in the Test Chalk show that the groundwater recession was extended in 

2018/19 owing to the dry autumn and early winter period (see Appendix 6). Subsequently 

groundwater levels recovered in spring 2019, but remain below normal for the time of year. 

Along with consideration of observed groundwater levels we have undertaken groundwater 

modelling to forecast groundwater levels, river flows and potential impacts on supplies. Forecasts 

are showing the risk of more serious resource constraints in early 2020 if very dry weather 

continues. Forecasts are discussed further in section 6. 

3.1 Climate data for rainfall and resource situation analyses 
Southern Water monitors indicator sites against a number of trigger thresholds that are 

representative of the frequency at which the relevant deficit (rainfall, groundwater level or river 

flow) is exceeded in the historic sequence. 

For the purposes of the [mock] drought permit application we have assumed the following climate 

data in preparing our assessment for the Exceptional Shortage of Rainfall (ESOR) case: - 

 Daily rainfall data for the Otterbourne rain gauge, from 1918. 

 Daily rainfall data for the Andover rain gauge, from 1970. 

 Daily MOSES potential evapotranspiration data to end August 2018. 

 Monthly areal rainfall totals for the Test Chalk Catchments, from 1965 

 Daily MOSES potential evapo-transpiration data for MORECS squares 169, 170 and 171 
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Where available, these data have been updated during preparation for our submission.  

These data have all been provided by the Environment Agency. Where possible, we have made 

comparisons to long term averages derived for the period 1981-2010. However, we recognise that 

the impacts of climate change and a non-stationary climate may have caused subsequent changes 

to rainfall patterns in more recent data. We have excluded missing or suspect data from our 

analysis. 

3.2 Drought Vulnerability of Hampshire Southampton West 
Water Resource Zone 

In preparing our revised Water Resource Management Plan we undertook a drought vulnerability 

analysis for each of our water resource zones. For Hampshire Southampton West we found 

relative resilience to short duration rainfall deficits to October. We have included a summary 

representation of this work in Appendix 12. We expect this to be the case with the new abstraction 

licence but, it increases vulnerability to longer duration rainfall deficits and dry winters. 

3.3 Water Resource Risk dashboard 
Our Water Resource Risk dashboard is for July 2019 is shown in Figure 5. This shows the 

resource situation and our assessment of risk for our supply areas in Hampshire, Sussex and Kent.  

In view of the evolving risks and in line with our Drought Plan (Southern Water 2019) we appointed 

a Drought Manager in July 2019 and commenced regular internal drought management meetings. 
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Figure 5 Water Resource Risk Dashboard for July 2019 
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3.4 Exceptional shortage of rainfall (ESOR) 
This drought permit application is made due to a threat to supplies relating to limitation of 

abstraction from the River Test according to the new river flow condition included on the new Test 

Surface Water abstraction licence issued on March 2018.  

The river flow is forecast to fall to and through the licence condition flow (355 Ml/d). The river flow 

recession relates to antecedent rainfall. This section of this report quantifies this rainfall as an 

Exceptional Shortage of Rain (ESOR) 

A range of rainfall and other climatic metrics have been analysed, presented in detail in Appendix 

5. This range of metrics describes the development of the drought, the severity of the cumulative 

position and return period and ranking analysis of the current ESOR event 

We have assessed rainfall across Southern water’s Western area, including relative to long term 

average (LTA) statistics.  

The development of our ESOR case is based on Environment Agency guidance (Environment 

Agency, 2012) as well as previous drought permit and order applications that Southern Water has 

made in other areas. (We have never made a drought permit or order application in Western Area 

before). In summary our analyses have found: 

 Exceptional short-term rainfall deficits have emerged through the winter and spring of 2018- 
2019 and continue to the present.  

 Short term rainfall deficits have been reduced by a much wetter than average June but are still 
79-87% of 1981-2010 average. 

 Soil moisture deficits are consequently high; rainfall over the late summer and autumn of 2019 
will have to overcome large deficits before being effective for recharge and so, delaying and 
reducing recovery of groundwater levels and base flows in the River Test.  

 Over the previous 12 months, rainfall totals in Hampshire were between 84% and 89% of the 
long-term average.  

 For the period July 2018 up to June 2019, the cumulative 12 month rainfall deficit in our 
Western Area is 132mm below the long term average in the Test Chalk Catchment, 80mm 
below the 1981-2010 long term average at Andover rain gauge and 103mm below the 1981-
2010 long term average at Otterbourne rain gauge.  These figures equate to 84% and 89% of 
the long term average over the past year.  

 Longer term rainfall deficits also now exist for periods of up to 60 months duration for the Test 
Chalk Catchment. The greatest rainfall deficits have accumulated over the past 6-18 months.  

 Rainfall deficits for five of our eight ESOR thresholds have been reached at Andover rain 
gauge and rainfall deficits for two of the eight thresholds have been reached at Otterbourne 
rain gauge. 

 For the Test Catchment series, our ESOR thresholds have been reached for all eight rainfall 
accumulation periods. 

 Standard Precipitation Index (SPI) analyses shows that for much of the past 12 months SPIs 
have been negative, signifying a prolonged period of below average rainfall. In particular 
strongly negative SPIs (<-1) occurred in the autumn of 2018.  

 After mid-2018 most longer term SPI metrics (6-60 month durations) began to decline and 
since autumn 2018 all but the longest SPI metrics (48 and 60 months) have shown 
continuously negative trends, reflecting the dry weather we have experienced since mid-2016.  

 The greatest SPI deficits have occurred in autumn 2018 for the 6 month SPI (-1.54) and in 
May 2019 for the 12 month SPI (-1.69).  

 Over the two preceding winter periods (2017/18 and 2018/19) rainfall totals have been 
between 79% and 88% of long-term average. Winter rainfall is especially important for 
groundwater recharge and base flow in the River Test. 
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Our assessment of effective rainfall has shown that although the rainfall totals for the 2018-19 

groundwater recharge season (Oct-May) are only moderately dry when compared to more severe 

winter drought events (e.g. 2005-06), the impacts of above average soil moisture deficits in the 

Autumn of 2018 and Spring of 2019 have likely been significant in reducing the amount of effective 

rainfall and groundwater recharge which are critical to maintaining healthy baseflow in the River 

Test.  

We have developed a set of rainfall forecasts (100 % of LTA t o40% of LTA) and used these in our 

models to make forecasts of flows in the River Test through the remainder of 2019. (These 

forecasts are discussed in sections 6.3). 

The Section 20 Agreement recognises that our ESOR case can include forecast rainfall. However, 

in the present circumstance we conclude that the antecedent rainfall itself is a sufficient case of 

ESOR, without adding the risk of continuing low rainfall. If we did include forecast low rainfall within 

the ESOR case or if we have further actual low rainfall then the ESOR will only become stronger. 

Overall we conclude that there has been an exceptional shortage of rain over the period to 

submission of this application. The main grounds of this ESOR case are that rainfall totals have 

been below recognised ESOR thresholds:- Rainfall deficits for five of our eight ESOR thresholds 

have been reached at Andover rain gauge and rainfall deficits for two of the eight thresholds have 

been reached at Otterbourne rain gauge. For the Test Catchment series, our ESOR thresholds 

have been reached for all eight rainfall accumulation periods (shown as orange cells in Table 3 

below). This conclusion is supported by the wider analysis reported in more detail in Appendix 5. 

 

Table 3 Accumulated rainfall deficits over the past 6 to 60 months 

Number of Months 6 12 18 24 30 36 48 60 

No. of Months 6 12 18 24 30 36 48 60 

Andover Rainfall (mm) 270 663 1001 1441 1745 1979 2856 3483 

Test Rainfall (mm) 296 690 1044 1520 1844 2089 3007 3688 

Otterbourne Rainfall (mm) 317 721 1123 1604 1968 2272 3353 4197 

Andover Deficit (%) 80% 89% 92% 97% 96% 89% 97% 95% 

Test Deficit (%) 79% 84% 87% 93% 91% 85% 92% 90% 

Otterbourne Deficit (%) 87% 87% 94% 98% 98% 92% 102% 102% 

Proposed ESOR 
Threshold1 87% 93% 93% 95% 95% 95% 95% 95% 

1Proposed ESOR Threshold criteria based on those set out in Nigel Hepworth's proof of evidence (2018 Public inquiry).. 

 

Under the Section 20 Agreement we may additionally incorporate forecast rainfall deficits within 

our ESOR case. We have considered five future rainfall scenarios and forecast rainfall deficits to 

the end of November 2019 for each of these events are shown in Table 4. Under all but the 100% 

long term average scenario, the accumulated rainfall deficits deepen further and our ESOR 

threshold are met across nearly all rainfall durations for all scenarios. The forecast impact of these 

possible rainfall scenarios on groundwater levels and flows on the River Test and River Itchen are 

discussed further in section 6. 

 

 

 

 

 
Long term cumulative rainfall deficits to end of June 2019 
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Table 4 Aggregated rainfall totals for the Test Chalk Catchment Series to end of November 2019 

(including real data to end of June 2019 and 2  months forecast period) compared to long term 

average totals. Note that for our model forecasts and estimates of exceedance probability data from 

Otterbourne has been used owing to the length of record but the overall trends are similar 

  
Forecast cumulative rainfall deficits over n months  

(% of LTA) 
Probability 

 

 

  

Scenario 
No of Months 

(n) 
6 12 18 24 30 36 48 60 (%) 

Current 
Position 

End June 
2019 81% 91% 94% 102% 101% 95% 105% 105% 

100% 

100% LTA 
To Sep 19 88% 89% 84% 88% 91% 87% 90% 91% 65% 

To Nov 19 103% 93% 85% 92% 94% 89% 91% 90% 64% 

80%LTA 
To Sep 19 78% 85% 81% 86% 90% 85% 89% 90% 47% 

To Nov 19 86% 84% 79% 88% 90% 86% 89% 88% 38% 

60% LTA 
To Sep 19 68% 81% 78% 83% 88% 84% 88% 89% 29% 

To Nov 19 68% 75% 73% 84% 87% 84% 87% 86% 12% 

40% LTA 
To Sep 19 58% 77% 85% 81% 86% 83% 87% 88% 17% 

To Nov 19 51% 67% 68% 79% 83% 81% 85% 84% 3% 

1975/76 
To Sep 19 92% 91% 85% 88% 92% 87% 90% 91% 30% 

To Nov 19 82% 82% 78% 87% 89% 86% 89% 88% 39% 

Proposed ESOR Threshold1 87% 93% 93% 95% 95% 95% 95% 95%  

. 1Proposed ESOR Threshold criteria based thoseset out in Nigel Hepworth's proof of evidence (2018 Public inquiry). 



 

 
27 Test Surface Water Drought Permit Statement of Reasons   
 

4 Water resource management  

4.1 Test Surface Water abstraction and water supply 
Southern Water’s Southampton West supply area is dependent on a water supply works  which is 

entirely sourced by direct abstraction from the adjacent River Test.  

Southern Water respects the requirement to operate within its licensed abstraction limits and 

conditions. The current abstraction licence has recently been revised, issued March 2019. 

As is standard on most abstraction licences, the River Test Surface Water abstraction licence has 

hourly, daily and annual volume limits. The new licence also has a river flow condition such that all 

abstraction must cease if the river flow to or falls below it. The licence flow condtion is set at 355 

Ml/d, (Total Test flow).  This flow level is expected to be approached every two or three years.   

This new condition poses significant challenges to Southern Water in respect of maintaining Public 

Water Supply until major new resource schemes can be implemented to replace the reliable supply 

resource lost to the new licence conditions. A Water Resources Act Section 20 Operating 

Agreement has been signed by the company and the EA to govern protocol around this. 

Our abstraction at Test Surface Water since 1 January 2019 is presented in Figure 6 below.   

 

Figure 6 Test Surface Water Abstraction Data Since January 2019 

 
 
 
Abstraction management review   

At the recent (March 2018) Public Inquiry Southern Water committed to review its River Test 

abstraction management in respect of the within-day regime. Concerns were raised to the inquiry 

by some parties in respect of the historical diurnal pattern they believed Southern Water routinely 

applied. It was suggested that the new abstraction licence should include a condition to remove 

within-day flexibility and set a steady within-day rate of abstraction. Southern Water explained this 

would be operationally unhelpful and environmentally undesirable. For example, it would remove 

flexibility of abstraction between the river and Test Little Lake. This flexibility can be advantageous 
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in respect of managing water quality to the public water supply treatment works, allows the 

abstraction from the river to be shut down for short periods for operational maintenance and, could 

be used to manage temporary environmental concerns in the lower river if these were to arise. 

Southern Water also showed example abstraction data demonstrating that, in fact, it did not 

operate to a fixed within-day abstraction pattern regime. The company does not normally abstract 

more from the River Test at night and it does not expect this to alter. 

However, Southern Water noted Public Inquiry witness submissions in respect of whether 

abstraction has influence on the progress of Salmon up-river during low flow periods and the issue 

of within day flow variation related to abstraction. There appeared to be expert consensus of a 

tendency for salmon adults to move upstream at night and for smolts to move actively downstream 

at night also, although this consensus was in the context of mixed views about whether abstraction 

has influence on fish movement. 

Despite the latter position, in case it might be of benefit of encouragement for fish movement, 

Southern Water committed to investigate diurnal abstraction from the River Test to identify any 

impacts on fish migration. This investigation is intended to be completed by mid-2021 and, 

appraisal of any improvement options by 2023. The period between now and 2020 should be used 

to secure reliable data in respect of river flow monitoring and fish counting that the committed 

investigation will be dependent on. The scope of this investigation is currently at final stage of sign-

off with the Environment Agency. 

As an interim mitigation of water quality conditions on the river, it is possible for the company to 

cease abstraction from the river for short periods of up to 6 hours, taking water from Test Lake 

instead. This abstraction functionality is included in the Monitoring and Mitigation plan for the 

drought permit as a within-drought permit mitigation measure that could be deployed when 

necessary and beneficial. 

River flow monitoring and forecasting 

River flow measurement is vital to general resource and environment management and to the 

specific issue of ensuring adherence the (355 Ml/d) flow condition stated on the abstraction 

licence. Five gauging stations are used to the estimate the Total River Test Flow referred to in the 

Test Surface Water abstraction licence. These are listed in the River Test flows assessment 

section (Section 6.3). 

Flow gauging stations on the Isle of Wight and on the River Itchen in Hampshire are also very 

relevant to overall resource management. 

The maintenance and performance of these river flow gauging stations are the responsibility of the 

EA. It has instigated a vigorous programme of ‘spot’ flow gauging recently in 2018 and 2019 to 

check the water-level – flow relationships of the permanent stations and other key sites.  

It is important that the likely accuracy of river flow estimates is understood as well. As part of the 

agreement reached between Southern Water and the Environment Agency at the recent Public 

Inquiry (March 2018), Southern Water will contract an independent audit of the river flow gauging 

stations A draft report on this review was provided in June 2019. 

River flow data is being provided in spreadsheet format on a weekly basis by the EA to Southern 

Water while the company investigates means to acquire more of the data on a real-time basis 

direct from the stations. 

The Environment Agency and Southern Water can both make forecasts of future river flow (and 

groundwater levels) but, in respect of Public Water Supply risks, Southern Water must rely on its 

own forecasts as the duty to maintain supplies to customers rests with the company.  

Southern Water has concerns that third parties can have operational influences on river flow. This 

is a matter of ongoing dialogue with the Environment Agency. 
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4.2  Abstractions and transfers 
Summary of overall abstraction – Hampshire and Isle of Wight. 

We have summarised utilisation of our abstraction licences over the period 2013 to present in 

Appendix 11. For each year including 2018 to date and, to indicate recent abstraction activity for 

August and September 2018, we have tabulated average, maximum and minimum daily 

abstraction and the annual volume, shown relative to respective abstraction licence limits.    

The summary also includes summary statistics of the degree to which any sources have been 

unused. These are discussed further in section 4.5 concerning outage and outage recovery plans.  

Summary of inter-zonal transfers 

The inter-zonal transfers possible from Test Surface Water / Southampton West supply zone are:   

 Southampton West zone to Hants Rural zone, up to 1.7 Ml/d 

 Southampton West zone to Isle of Wight zone, up to 18 Ml/d 

 Southampton West zone to Southampton East zone, up to 10Ml/d 

 Southampton West zone to Southampton East zone, up to 16 Ml/d 

 Southampton West zone to Southampton East zone, up to 2.5 Ml/d 

 

A graphical summary of 2017-18 monthly volumes is shown in Figure 7. These figures are typical 

of the use of these transfers but, the graph shows our reduction of the transfer from Southampton 

West to Southampton East since early July 2019.  Longer term summary monthly statistics are 

tabulated in Appendix 11.  

 

 

Figure 7 Summary of recent inter-zonal transfers in Hampshire 

 
Water Resource Zones: HSE - Hampshire Southampton East; HSW - Hampshire Southampton West;  

HSR - Hampshire Southampton Rural; IOW - Isle of Wight 
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The cross Solent transfer and the main transfer between Southampton West and Southampton 

East are the most utilised, at up to 12 Ml/d and at up to 16 Ml/d respectively. The greatest monthly 

amount in 2018 was the transfer 305Ml from Southampton West to East in March. Day to day 

utilisation of these two transfers are typically in the range 8 Ml/d to 12 Ml/d to the Isle of Wight and 

6 Ml/d to 16 Ml/d to Southampton East, though the highest rates tend to be for short duration and 

occur on less days overall.  

Recognising the need to minimise abstraction at Test Surface Water in respect to requiring a 

Drought Permit, we reduced significantly reduced the transfer to Southampton East in early July 

2019 and reduced it temporarily to zero on the 15th July. However, we must retain an assumption 

of up to 12 Ml/d being required for the Isle of Wight to maintain security of supplies on the island 

during the summer months.  

Southern Water believes this approach to inter-zonal transfers is in line with the expectation of the 

Section 20 Agreement in respect of the need to consider the balance of abstraction between the 

River Test and River Itchen as drought evolves. It has been discussed with the Environment 

Agency and Stakeholders during pre-application discussion of this permit application. 

The cessation of transfers from Southampton West area to Southampton East area reduces the 

typical abstraction requirement at Test Surface Water by some 10 Ml/d to 12 Ml/d (relative to 

recent ‘normal’ transfers and abstraction). This is between 15% and 20% reduction of the normal 

abstraction at Testwood. 

We aim to compensate for the reduction in transfer from Southampton West to Southampton East 

by making us of the new Bulk Supply from Portsmouth Water which we can take into Southampton 

East supply zone, which is sourced by Portsmouth Water from their abstraction on the Lower 

Itchen. However there may also be increased abstraction at Southern Water sources in the Itchen 

catchment to maintain supplies within Southampton East supply area.  

Current assessment of the River Itchen flows finds this possible within the abstraction licence 

conditions, including in respect of the new River Itchen abstraction licence flow condition but, if the 

drought develops further, need could arise to pursue a drought order to maintain supplies in 

Southampton East supply area unless more abstraction is taken from the Test and transferred to 

the east supply area. 

Our assessment, confirmed through discussion with the Environment Agency and Stakeholders is 

that the proposed approach currently strikes the acceptable balance of abstraction on the River 

Test and River Itchen, in line with the consideration expected to be given to this within 

implementation of the Section 20 Agreement. 

However the River Itchen flow forecast assessment presented in section 6.5 indicates that there is 

some risk that Itchen flows may recede to levels that trigger preparation and application for drought 

orders to relax abstraction licence flow conditions there.   

Southern Water does not currently have any capability to transfer water into Southampton West 

supply area from neighbouring areas. The new Water Resources Management Plan (WRMP) 

includes a “regional grid” development scheme. This is intended to be complete by March 2027 in 

Hampshire. It includes making the current small transfer from Southampton West to Hampshire 

Rural supply area reversible by March 2024 and, increasing capacity and making reversible a main 

link between Southampton West and Southampton East supply area by March 2027. In developing 

the WRMP proposal, engineers and planners considered these to be the earliest dates by which 

these works could be completed.  
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4.3 Utilisation of Bulk Supply from Portsmouth Water 
Southern Water’s and Portsmouth Water’s current WRMP (2014) includes a commitment to a new 

supply from Portsmouth Water to Southern Water in South Hampshire. The primary source for this 

supply is Portsmouth Water’s existing abstraction on the River Itchen.  

The scheme delivers water into Southern Water’s Southampton East water supply zone, not into 

Southampton West Supply zone, which is dependent on the abstraction at Test Surface Water. 

The only role the scheme can play in facilitating reduction of abstraction at Test Surface Water is in 

respect of reducing the need to transfer supply from Southampton West zone to Southampton East 

zone.  

The scheme has advanced ahead of that envisaged in the WRMP. A two-stage approach was 

envisaged in the WRMP, with a supply up to 10 Ml/d available by March 2018, with an increase to 

15 Ml/d by 2024/25. The constructed infrastructure and contact allow up to 15 Ml/d from the outset. 

This scheme is now in service, available for use and we have taken some supply since July 15th 

2019. 

4.4 Operation of other sources 
The main opportunity to reduce abstraction at Test Surface Water relates to reducing transfers 

from the Southampton West supply zone to neighbouring zones. There are no alternative sources 

in the Southampton West supply area; the River Test abstraction is the only source. Demand 

management and / or leakage reduction in the Southampton West supply area itself provides the 

only other means of reducing the abstraction requirement while still satisfying customer 

requirements.     

In recognition of the Test Surface Water Drought Permit requirement we have reduced transfer 

from Southampton West to Southampton East to zero (except for need to maintain a small 

sweetening flow). This causes increased abstraction at our abstractions points on the River Itchen 

to make up the supply in Southampton East zone. Making no transfer to Hampshire Rural zone 

also increases the pressure on the groundwater abstraction in that zone, one of which is prone to 

temporary outage due to turbidity. If an outage event occurs in Hampshire Rural zone, a transfer 

may have to be re-instated from Hampshire Southampton West. This could also apply to 

Hampshire Southampton East but, there is more capacity there and, we will also now have 

availability of the Portsmouth Water Supply.  

If the River Itchen flow falls to levels where it becomes a concern in itself, we would use supply we 

can take from Portsmouth Water to help reduce abstraction pressures as there is general 

consensus that taking water at the Itchen tidal limit (Supply from Portsmouth Water to Southern 

Water) is environmentally preferable to abstraction at more upstream sources when flows are low.  

If the River Itchen flows continue to fall, there will be increased risk of need to apply for the 

Candover or Lower Itchen drought orders. Under this circumstance, the Section 20 Agreement 

expects further consideration of the environmental balance of abstraction between the River Test 

and River Itchen. 

The other main transfer from the Southampton West, facilitated by abstraction at Test Surface 

Water, is the transfer to the Isle of Wight, We have reviewed all supply production opportunities on 

the Isle of Wight and conclude that a transfer of 12 Ml/d must be maintained from Test Surface 

Water at present and within our drought permit assumptions.  We can keep this under review as 

the permit progresses but, we do not envisage large reduction of this allowance will be possible in 

the short term.  

We have considered whether alternative abstraction in other supply areas might provide any 

means to supplement the Southampton West supply area, and so, help reduce abstraction at Test 

Surface Water. Southern Water has no immediate infrastructure capability to bring water into the 
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Southampton West supply area from neighbouring zones. The development of a ‘regional grid’ is 

proposed in the new WRMP (see section 4.2). 

If this was essential, water would have to be tankered in, which has logistical difficulties, social and 

environmental impacts and limits volumes. Southern Water is also conscious that many of its 

sources are listed in the EA’s Water Industry National Environment Programme (WINEP) for 

further investigation of abstraction impacts. Some of sources are already under investigations, 

other are due to commence from 2020.   

4.5 Outage reporting and outage reduction schemes 
Southern Water is carrying a higher level of source outage than is included (allowed for) in its 

plans.  Our overall position has been reported annually to the EA each year recently and a current 

summary is included in Appendix 9 to this application and source (abstraction licence) utilisation 

statistics have been presented in Appendix 9, including summary of unused sources.  

There are some sources with long term non-use or a high percentage of non-use. For example, 

notable within Western Area are Chilbolton in Hampshire and Knighton Greensand source on the 

Isle of Wight. Chilbolton is affected by high nitrates and the pumps have been removed, with no 

immediate feasibility or plan to reinstate. The issue at Knighton has relates to establishing a 

balanced treatment process in respect of Chalk and Lower Greensand sources but, Knighton has 

recently been brought back into service.  

Other sources – notably Sandown on the Isle Wight – have had improvements within the last year. 

The company has an ongoing source outage recovery plan, this includes critical strategy capital 

maintenance schemes on the Test and Itchen Surface Water Works in Hampshire.  

The company also has a “Water First” initiative at present, to develop and implement a new fit for 

the future approach to operational maintenance and investment planning. This includes conducting 

a new systematic survey of operational hazard and risk, to drive prioritisation of a risk and 

resilience investment plan.  

We consider that none of these issues has any direct bearing on the scale of need for the Test 

Surface Water Drought Permit.  

This permit application is made on the premise that abstraction at Test Surface Water has been 

reduced to only that needed to support the supply to Southampton West zone and, maintain a 12 

Ml/d transfer to the Isle of Wight.  
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5 Summary of actions taken in the circumstances 
of the drought 

Table 5 summarizes the drought management action expected in the Section 20 Agreement. This 

set of actions is intended to   build as drought develops and becomes more severe.   

The Section 20 Agreement accepts that Temporary Use Bans (TUBS, item 3 on the list in the 

table) do not have to be implemented until (unless) the Test Surface Water Drought Permit is 

implemented.    

This approach sits within the general drought management approach described in the company 

drought plan. This Test Surface Water Drought Permit is the expected earliest formal drought 

management measure.  

 

Table 5 Drought management actions expected in Section 20 Agreement. 

5.1 The current situation and drought management 
The circumstance requiring this Test Surface Water Drought Permit application is brought about by 

the new Test Surface Water abstraction licence and its relatively high abstraction-restricting flow 

condition, issued before Southern Water has been able to implement replacement reliable supply 

resources. However, it is possible the situation could develop into a more recognisable 

hydrological drought; the current situation could even be the early stage of a development of a 

severe drought. 

Ref  Activity  
Comment  
 

1 
Utilisation of SWS water 
sources and bulk supplies  

Prior to any application for a drought permit or order, SWS will utilise its own 
existing water sources available to supply the Hampshire and Isle of Wight 
Water Resource Zones within the terms of their respective licences. This will 
include water available under the Portsmouth Water bulk supply scheme.  

2 Level 1 water use restrictions  Escalate demand-side water efficiency measures including media campaigns  

3 Level 2 water use restrictions  
Implement partial temporary use bans (TUBs) pursuant to section 76 IA 1991 
unless it is agreed with the Environment Agency that it is unnecessary 
because savings will be minimal  

4 
Test Surface Water Drought 
Permit  

Abstract from Test Surface Water below the Environment Agency’s proposed 
Total Test Flow (TTF) Hands off flow (HoF) of 355 Ml/d down to 265 Ml/d 
pursuant to a drought permit  

5 Level 3 water use restrictions  
Apply for a drought order to authorise partial Non-Essential Use (NEU) 
restrictions (Level 3 phase 1 drought restrictions).  

6 
Candover augmentation 
scheme 

Test Surface 
Water drought 
order 

Level 3 phase 2 
drought restrictions 

Lower Itchen drought order 

7 

When flows fall below 205 
Ml/d at  
Allbrook and Highbridge 
abstract  
Up to 27 Ml/d (limited to 20 
Ml/d in certain months). 
Discharge to the River Itchen 
downstream of the Candover 
stream but retaining an 
environmental flow to the 
Candover Stream 

When TTF falls 
below 265 Ml/d 
abstract down to a 
baseline of 200 
Ml/d pursuant to a 
drought order 

When flows fall below 
200 Ml/d at Allbrook 
and Highbridge 
implement full TUBS 
and NEUs (Level 3 
phase 2 drought 
restrictions). 

When flows fall below 198 
Ml/d at Allbrook and 
Highbridge, as a measure of 
last resort, abstract below the 
198 Ml/d HoF to a floor of 160 
Ml/d. Coincident with this, 
Portsmouth Water will also 
need to abstract below the 
Riverside Park HoF of 194* 
Ml/d. 

This  
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The steps and measures now being deployed are those of drought management. We are 

deploying them in line with the Section 20 Agreement and our Drought Plan..  

The case of threat to supply includes consideration of future risk as well as the immediate threat to 

supply arising from the more imminent risk that the river flow will recede to the abstraction licence 

flow condition.  

Southern Water has instigated customer water use advice and water efficiency encouragement in 

line with that appropriate to the early stage of drought development.  

The company has also adjusted source utilisation and implemented enhanced leakage monitoring 

and management enhancement in line with developing drought, needing this permit.   

Water use restrictions (Temporary Use Bans, TUBS) are intended to be implemented ahead of 

implementation of the drought permit. 

5.2 Water Efficiency 
Southern Water has engaged in a long term programme of demand reduction activities across the 

Hampshire region during AMP 6, following the implementation of universal customer metering in 

AMP 5 (see section 2.3).  

At the heart of the programme is the very highly rated and free ‘home water saving visit’ which is 

open to customers requesting one, however over 90% of visits are arranged pro-actively as we 

seek to target the highest users of water who can benefit most from a visit.  

The visit takes about one hour and is designed to offer bespoke behavior change advice alongside 

the fitting of free water saving products throughout the house. Attention is given to the kitchen, 

bathroom, toilets and garden to ensure that maximum water and energy savings can take place for 

the customer. The programme is focused on three types of customer groups with a typical recipient 

characteristic including: 

 Being part of the 40% of customers who lost out being switched on to a meter 

 Not having received a home water saving visit from Southern Water before, and 

 Having an estimated higher than average consumption compared to neighbouring customers   

 

Each of the visits involves the tracking of actual water use both before and after each visit. 

Currently each visit is showing an average actual water use fall of 34 litres per property per day 

once the visit has occurred.  

Having established a robust programme of support for customers, Southern Water has also been 

exploring other related packages that expand both the reach of the programme and how customers 

can relate to water use. These activities have included: - 

 

 Working closely with social housing providers or local authorities so that we can combine the 
benefits of targeted water efficiency measures and the assessment of affordability – something 
we are already doing in partnership with Brighton & Hove City Council. 

 Commissioning an independent report from the Green Alliance to understand the importance 
of targeting water efficiency towards specific catchments and following this up with the 
Hampshire wide demand study to set future water saving targets and strategy. 

 Implementing a project to help those who want it to understand just how much each customer 
is using through real time displays, bespoke information and new technology. If this can 
produce a cost effective, versatile solution that can be rolled out then it has the power to 
transform the customer experience.  



 

 
35 Test Surface Water Drought Permit Statement of Reasons   
 

 Variable infrastructure charges – trialling a 50% discount on infrastructure charges for new 
housing developments if the developer can go below the 110 litres per person per day level 
Southern Water can enforce in a water stressed area. 

 

We are engaging communities throughout Hampshire in a variety of different but connected ways, 

wherever possible in partnership with stakeholders such as Eastleigh Borough Council. 

Our vision is therefore to make it easy for our customers to save water, so they can save energy 

and money and also help improve the environment. To achieve this, we have been: 

 Providing advice, support, products and incentives to help our customers use less water in 
their homes, schools and businesses 

 Working in partnership with community organisations and local authorities to promote water 
efficiency 

 Taking the lead on shaping water efficiency policy with local and national Government. 

 

Our five-year AMPS 6 Water Efficiency Plan links to four of our customer promises, namely: 

 Better information and advice – a 10 per cent reduction (15 litres per person per day) in 
average water use by 2020 with better advice on saving water, energy and money – this will 
reduce average water use from 148 litres to 133 litres per person per day. We are currently 
exceeding these targets with a per capita consumption average of 131 litres of water use 
across our customer base. 

 Looking after the environment - Reduce the amount of water we take from the environment by 
1.4 per cent by 2020 despite predicted population growth of four per cent 

 A constant supply of high-quality drinking water - No restrictions on water use, such as 
hosepipe bans, unless there are at least two dry winters in a row 

 Affordable bills - Customers in genuine financial hardship provided with improved support – 
increase the proportion of customers who take up the support we offer around bills. 

 

Programme Delivery to Date 

The £3.3 million Water Efficiency Plan is guided by three main areas of activity: water resource 

zone targeting, affordability support and behaviour change. The WRMP sets four main zones of 

concentrated water efficiency activity which is focused on Hampshire South, the Isle of Wight, 

Worthing and Brighton. Following requests from the rest of the region we have introduced water saving 
home visits within Kent to meet this demand.  

It is widely understood that customers have different motivations for engaging and therefore the 

Water Efficiency Team is undertaking a mainstream programme based on the best available 

evidence of success and a number of smaller, more geographically focused projects, to trial new 

approaches to more complex issues. The deployment of targeted social media activity is a new 

element of behavioural change activity that is now routinely supporting each element of the plan.  

The catchments of the River Test and River Itchen have been areas of concentrated water 

efficiency activity and the number of customer contacts and visits across the county of Hampshire 

and the Isle of Wight since 2015 are as follows: 

 Total Customers Contacted –  21,705 

 Total Audits Completed –  9,259 

 Total Products Installed -  24,533 
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Figure 8 Case Study: The River Itchen Challenge 

 

 

In 2019 as the drought situation has developed, we 

have undertaken a range of drought awareness 

raising activities, including: 

 Put up 60 banners on lampposts at six 
locations around Southampton for 6 months (Figure 
8). 

 Run a schedule of advertisements in local 
press: New Forest Post, Hampshire Chronicle and 
Romsey Advertiser. 

 Full page ad in the Business magazine (goes 
to top 100 Southampton businesses) 

 Online ad campaign on the websites of the 
above publications, running 22 June to 10 August – 
320k page impressions generated for SW so far. 

 

 

 

 

Further activities will include: 

 Full page ads in Hampshire Living August and September issues (latter launches end of 
August) 

 Continue and increase engagement with local authorities 

 Continue to work with the Hampshire and Isle of Wight Wildlife Trust to promote water 
efficiency alongside their projects. 

 

The parishes of Cheriton, Kilmeston, Bramdean, Hinton Ampner, Bishops Sutton and Beauworth to 

the east of Winchester took part in a ‘community’ water saving scheme where residents were 

offered free home visits to install water-saving devices to help reduce consumption across the 

District Meter area. This work was carried with our water saving contractor Aqualogic, who also 

arranged customer bookings and scheduling of appointments. As well as individual households, 

visits were also made available to the local school and small businesses. 

Southern Water staff door knocked the majority of properties over several days, attended events, 

had a launch event and sent four postal updates to all local residents. 10% of the local properties 

were visited with booked appointments, 115 in total and 225 devices fitted including toilet save-a-

flush bags, toilet dual-flush converters, showerhead/shower regulators, bathroom and kitchen tap 

aerators, swivel taps, hose guns and leaking toilets fixed. 8 water butts were also paid for 

separately and fitted by the contractors. 

The project achieved an 8% water saving in 2017-18 (compared to neighbouring District Meter 

areas and having been normalised due to weather etc.). This project has helped shape the new 

AMP 7 plans to offer incentives to customers as part of our Target 100 programme. 
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5.3 Leakage and Leakage Management 
Leakage 

Our leakage levels for the period 2017 to 2019 in Hampshire and the Isle of Wight are shown in 

Figure 9 and Figure 10 respectively. In Hampshire, leakage levels reached a peak of 28.7 Ml/d in 

February 2019, and have since declined to 24.8 Ml/d in June 2019. On the Isle of Wight, leakage 

last peaked at 5.9 Ml/d in August 2018, and has since declined to around 4.5 Ml/d. 

 

Figure 9 Leakage levels 2017 to 2019 in Hampshire 
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Figure 10 Leakage levels 2017 to 2019 in the Isle of Wight 

 

 

 

Leakage Management 

Southern Water has mobilised significant additional resources to recover leakage levels following 

the impact of the freeze thaw event of February 2018, to present day and the frequently changing 

weather conditions regardless of season and in particular, the hot dry weather conditions of 

summer 2018 and the relatively dry winter 2018/19. Active leak detection resources are being 

further-increased alongside the deployment of more acoustic loggers, implemented as a fixed 

network and ‘lift and shift’ correlating loggers. Innovative leak detection methods are being utilised 

to assist with our efforts including drones, and satellite technology as well as working in unison with 

our competitors to share costs and be more effective as an industry.  

Leakage detection resources have been deployed in Hampshire and the Isle of Wight as 

summarised by Figure 11. Additional leakage detection resources are being recruited at the 

present time to help meet target leakage levels in the coming months. We recognise we must 

reduce leakage levels in line with target or better but, it is important to recognise the possible 

reductions are small relative to the threat to supply quantified in section 6 of this SoR.  
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Figure 11 Leakage detection resources deployed 2016 to 2019 for Hampshire and Isle of Wight 
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5.4 Alternative Options 
Other Drought Permits / Orders 

The 2018 Drought Plan includes drought permit and order options in the Isle of Wight and a 

potential recommissioned site in the Hampshire Rural resource zone is an option during severe 

drought conditions. These options are summarised below in Table 6.  

 

Table 6 Other Drought Permits and Orders in the Western Area 

 

 

  

Option & 
Source 
Type  

 

WRZ Drought Order / Permit conditions 
Drought 
Trigger 

Yield 
Benefit 
Ml/d 

Lukely Brook 
Isle of 
Wight 

Removal of the requirement for MRF at the 
Sheep Dip Weir on the Lukely Brook. 
Provision of a temporary compensation flow 
release of 0.4Ml/d to the Lukely Brook via a 
temporary pipeline. 

Drought 
conditions 

4.0 

Caul Bourne 
 

Isle of 
Wight 

Reduce the Minimum Residual Flow in the 
Caul Bourne from 4l/s (0.3Ml/d) to 2l/s 
(0.15Ml/d) Remove the constraint that limits 
abstraction to 40Ml (1.3Ml/d) within a 30-day 
period when the flow drops beneath 20l/s 
(1.7Ml/d) 

Severe 
drought 
conditions 

1.8 

Shalcombe 
 

Isle of 
Wight 

Remove abstraction licence constraint that 
limits abstraction to 0.35Ml/d when 
groundwater levels at an observation 
borehole are equal to or less than 70mAOD. 
This would allow abstraction up to the 1.0Ml/d 
daily peak abstraction licence limit. 

Severe 
drought 
conditions 

0.65 

Eastern Yar 
Augmentation 
Scheme 
 

Isle of 
Wight 

Reduce the MRF. River Medina MRF to 
reduce from 2.7Ml/d to 1.7Ml/d. River Medina 
MRF to reduce from 5Ml/d to 4Ml/d. This will 
allow increased abstraction for transfer and 
augmentation of flows in the River Eastern 
Yar. 

Severe 
drought 
conditions 

1.0 

Site in the Test 
Valley 
Groundwater 
source 

Hampshire 
Rural 

Recommission unlicensed site in the Test 
Valley with abstraction authorised up to 
4.36Ml/d. 

Severe 
drought 
conditions 

4.36 
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Other Supply Options 

The company drought plan also considers the following three options as shown in Table 7. These 

schemes would be triggered in severe drought. The timeline is indicative and maybe longer, should 

there be planning issues or similar to overcome. 

 
Table 7 Other supply-side options considered in drought plan. 

 

Consideration of implementing water use restrictions (Temporary Use Bans) 

Southern Water’s general approach to implementing Temporary Use Bans is that they should not 

be implemented unless there have been two preceding dry winters, characterised by less than 

85% of long-term average rainfall over the winter period. The current situation just meets that 

criteria. 

Southern Water also notes that the Section 20 Agreement does not expect TUBS to be 

implemented unless the permit is implemented and, it recognises that implementing TUBS during 

the winter may not be particularly effective. Southern Water has considered all these factors during 

the preparation and has issued customer and media briefings advising of the need to use water 

wisely and that TUBS may be necessary. 

The company currently expects to implement TUBS in association with this drought permit. Notices 

will likely be served by mid-August though the timing and the geographical area of their 

deployment will be kept under review relative to the evolving situation until the final decision is 

taken.  Geographical implementation options include: 

 Southampton West supply area; 

 Isle of Wight supply area; 

 Southampton East supply area; 

 All other Southern Water Hampshire supply areas. 

 

The expected benefits of TUBS can be quantified relative to assumptions about the percentage 

reduction of demand they achieve and the population they apply to. Based on a recent analysis 

undertaken for our Water Resource Management Plan (Atkins, 2017) Southern Water assumes 

they may achieve 5 % reduction in demand from TUBS in the summer season. Therefore, the 

potential volumetric savings range from appproximately1.97 Ml/d (Southampton West zone only) to 

3.86 Ml/d (Isle of Wight also under TUBS), to 5.04 Ml/d (Southampton East also under TUBS) to 

9.3 Ml/d (whole of Western area under TUBS). Over the winter we assume savings will be 

negligible. 

Options  
 

Wastewater recycling  
 

Emergency desalination  
 

New satellite boreholes  
 

New satellite boreholes  
 

Maximum 20Ml/d 
depending on the scale 
of the scheme  
 

Maximum 10Ml/d 
depending on the scale 
of the scheme  
 

Maximum 10Ml/d  
 

Timeline from trigger to 
implementation  
 

2 years 2 years 1 year 

Risks associated  
 

Poor quality of water 
may lead to a risk of 
drinking water 
compliance failure  
 

Financial (high 
investment and energy 
cost) and environmental  
 

Environmental (lower 
groundwater levels)  
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5.5  Stakeholder Engagement  
Southern Water has engaged the following organisations, providing them with the opportunity to 

raise any concerns prior to submission of the application: 

 Local MPs (x5) 

 Environment Agency 

 Natural England 

 Consumer Council for Water 

 Local Councils: Hampshire County Council, Southampton City Council, Test Valley Borough, 
Council, New Forest District Council, Isle of Wight Council 

 Hampshire Chamber of Commerce 

 Solent LEP 

 Steering group 

 Salmon and Trout Conservation 

 Hampshire and IoW Wildlife Trust 

 Wessex Chalk Stream and Rivers Trust 

 Test and Itchen Association 

 Hampshire Ornithological Society 

 CPRE Hampshire 

 RSPB 

 World Wildlife Fund 

 South Downs National Park Authority 

 New Forest National Park 

 Countryside Landowners Association 

 Angling Trust 

 Landowners/Fisheries: Broadlands Fishery, Barker Mill Estate 
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6 Threat of a serious deficiency of supply 

6.1  Introduction 
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 6.6 

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 new 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.  

The threat to supply case set out in section 6.6 focusses on this fundamental issue. It is based on 

river flow recession assessment and forecasts. These are derived from groundwater assessment 

and modelling and direct assessment of River Test flows and flow forecasting. 

6.2  Groundwater assessment 
Background 

The Hampshire Chalk aquifer is covered by the Test and Itchen Groundwater model which was 

developed by the Environment Agency in the mid 2000’s and has been subsequently updated in 

2011, 2013 and most recently in 2017. The model is used by both the Environment Agency and 

Southern Water for a variety of water resource and environmental assessments. Our use of this 

model in groundwater resource and river flow forecasting is summarized in Appendix 6. 

Results 

Forecast groundwater levels at the Clanville Lodge observation borehole are shown in Figure 12. 

The Test and Itchen Model typically tends to underestimate groundwater levels at Clanville Lodge 

observation borehole. However, the model simulates the range and time of groundwater level 

fluctuations credibly. To provide an estimate of groundwater recessions the forecast levels have 

been shifted to match the most recent observation data.  

All modelled scenarios indicate a similar recession through to November 2019 suggesting that it is 

likely to be some time before recharge may start to recover baseflows on the River Test. Baseflow 

recession on the River Test is likely to continue in a similar manner to the forecast pattern of 

groundwater decline. That decline will continue well into the autumn, suggesting an increased 

likelihood of the licence’s hands-off flow (HoF) being breached at some point during the summer.  

From November 2019 the forecast hydrographs diverge. The 100% and 80% LTA rainfall 

scenarios show recovery of groundwater levels in late November and do not currently suggest that 

groundwater will reach our Level 1 trigger.  

The 60%, 40% and 1975/76 rainfall scenarios show that our Level 1 drought trigger will be reached 

between January and March 2020. Winter recovery is very subdued under these rainfall scenarios 

and recessions in the spring of 2020 suggest our Level 2 trigger could be reached between 

February and May 2020. 
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Figure 12 Forecast groundwater levels for drought scenarios at Clanville Lodge observation borehole 

 

 

6.3 River Test flows assessment 
Under the S20 agreement and via regular updates to the National Drought Group we have been 

forecasting flows and resource availability in the River Test and River Itchen more frequently over 

the past year.  

In accordance with agreed actions and stakeholder engagement under the Section 20 Agreement 

we proposed a revised set of flow triggers for the management of low flows and drought in relation 

to the River Test. These comprise a ‘60 day’ trigger for pre-consultation of the drought permit and a 

‘35 day’ trigger for submission of application for the permit. Full details of these triggers are 

provided in Annex 1 of our Drought Plan (Southern Water, 2019). 

All flow forecasts and trigger levels used and stated in this Drought Permit application are 

considered the best available at the present time but, Southern Water will continue to review both 

the forecasting approaches and its trigger levels to keep these up to date with further data and 

possible refinements in discussion with the Environment Agency.  

Data and forecasts have been discussed with the Environment Agency during preparation of the 

Drought Permit. These discussions will continue as the application is determined and if it is 

implemented. 

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). 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 are 

measured as periodic manual spot flow measurements. Therefore, to derive a continuous record 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 8.  
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Table 8 Gauging stations used to estimate Test Total Flow sequence 

Gauging stations used to calculate TTF 
Example contribution to TTF 

under low flow conditions 

Great Test at Testwood 62% 

Blackwater at Ower 3% 

Broadlands fish carrier at M27 TV1 4% 

Little Test at Conagar Bridge 31% 

Test Back Carrier (spot flow gaugings)  0% 

 

The Environment Agency is responsible for operating these flow gauges and have been providing 

the data to Southern Water on a weekly basis. An indication of the relative contribution of these 

flows under low flow conditions to the TTF sequence is shown in Table 8, based on data from 

September 2018. The most significant contribution to the calculated flows is from the Great Test 

(62%), followed by the Little Test. The Blackwater tributary, Broadlands fish carrier and the Test 

Back Carrier are all provide relatively minor contributions. 

Since autumn 2018 we have developed an improved visualisation spreadsheet for comparing 

observed flow data for the river with modelled forecast flows. The sheet allows visualization of 

multiple flow forecast scenarios (e.g. reflecting different climate conditions) and predicts timing at 

which flow triggers may be reached.. A similar spreadsheet has also been developed for the River 

Itchen.  These spreadsheets have provided most of the figures presented in the following sections. 

 

River Test – recent actual flows 

Figure 13 presents recent actual flows for Test Total Flows (TTF) together with flows from the 

drought year of 2006.  

In April 2019 the flow recession was similar to, but slightly above that reached in 2006. The flow 

recession continued relatively uninterrupted and broadly consistent with the 2006 pattern 

throughout April and May as rainfall was well below average in both months.  

June 2019 brought a change of weather conditions as a series of lower pressure summer storm 

systems crossed southern England throughout the month. This lead to a temporary recovery in 

flows throughout the month. When dry weather returned late in the month flows fell away relatively 

sharply back to the underlying baseflow recession but now, somewhat steeper and deeper than the 

2006 recession.   

Following some clarification of the preceding data by the EA on July 7th, it was agreed that the ‘60-

day’ trigger was first crossed on around June 28th. 

Flows subsequently progressed to cross the new ’35 day’ trigger of 469 Ml/d for the month of July 

on July 11th and the old flat (all year) ’35 day’ trigger of 440 ml/d on July 15th.  

However between July 12th and July 18th the decline in flow stabilized in response to a little rainfall, 

with flow remaining at around 435 Ml/d. 

Rainfall on July 18th to 20th caused a rise in the flow to 506 Ml/d on July 20th, falling to a daily mean 

flow of 478 Ml/d on July 21st. 
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Figure 13 Recent actual flows on the River Test compared with historic flows in 2006 

 

The Test Total Flows data shown in Figure 13 are derived from combined flows measured at the 

gauging stations at Testwood, Ower and TV1 as well as Conagar Bridge and the Test Back 

Carrier. The manual check data include periodic spot flow gaugings at Testwood Bridge. These 

indicate that the combined continuous flow gauges have been under-reporting flows and may 

continue to do so. 

There are various possible explanations for this, including: 

 Assumptions made plotting instantaneous spot flow gaugings against daily mean flows 

 Variations in the Testwood abstraction and/or adjustments to sluice gates upstream 

 Gauging station uncertainties 

 Spot flow measurement uncertainties 

 

The 35-day flow trigger is a calculated threshold based on empirical and stochastically modelled 

flow recessions. This threshold is a point at which there is theoretically a minimum period of 35 

days until the abstraction licence HOF will be breached. The 60-day trigger is a similarly derived 

threshold which indicates when there is a theoretical minimum of 60 days before the HOF might be 

breached.   

Figure 13 also shows the equivalent flow data for the drought year of 2006. In 2006 flows dropped 

to a minimum of approximately 420 Ml/d at the beginning of September.  
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Flow Forecasts 

This section describes flow forecasts for the River Test.  

Four possible future rainfall scenarios have been considered to simulate the possible continuation 

of drought conditions through the autumn and winter of 2019-20: 

 

 100% of LTA rainfall: Scenario SWS19_10 assumes a forecast rainfall scenario from July 

2019 at 100% of the long term average volume (1981-2010). This scenario has 

approximately a 65% chance of occurrence.  

 80% of LTA rainfall: Scenario SWS19_11 assumes a forecast rainfall scenario from July 

2019 at 80% of the long term average volume (1981-2010) and is consistent with the 

National Drought Group “Reasonable Worst Case” forecast. This has an approximately 

38% chance of occurrence through to November 2019 based on historic rainfall patterns.  

 60% of LTA rainfall: Scenario SWS19_12 assumes a forecast rainfall scenario from July 

2019 at 60% of the long term average volume (1981-2010) and is consistent with the 

National Drought Group “Stress Test” Forecast. This has an approximately 12% chance of 

occurrence through to November 2019 based on historic rainfall patterns. 

 40% of LTA rainfall: Scenario SWS19_13 assumes a forecast rainfall scenario from July 

2019 at 40% of the long term average volume (1981-2010) and represents a severe 

drought rainfall scenario. This has around a 3% chance of occurrence through to November 

2019 based on historic rainfall patterns. 

 

We can also make a forecast based on observed flow recession characteristics:- 

 

Exponential decay factor based on observed flow recessions: In addition to the physically 

based groundwater model forecasts model as part of the proof of evidence presented to the Public 

Inquiry, a recession forecasting factor was developed by Ben Piper of Atkins, which was based on 

the recessions observed during the summer dry periods of 2005 and 2006 droughts.  

The groundwater model forecasts are discussed in detail in Appendix 6. 

It is apparent that the raw groundwater model flows have systematically overestimated the TTF 

and consequently we have developed post processing tools that allow model outputs to be shifted 

and translated to provide a better match to observed data.  These translated forecast flows for the 

same scenarios are presented in Figure 14. These forecasts are made relative to actual data that 

was available up to July 18th. 

River flows responded to rainfall amounting to some 15 mm over the period July 18th to July 21st.  

On July 22nd the river flow is still falling steeply following the preceding days of rain and has not yet 

settled back to the equivalent of the previous recession. This is not a suitable basis for updating 

our groundwater model based forecasts. 

Therefore, at time of finalising this drought permit application document, we have only updated our 

forecast in respect of the application of the exponential decay factor approach. In doing this, we 

have applied judgement as to where (time and flow) to start the ‘decay’ factor from, based on a by-

eye interpretation of how the flow will continue to fall back from its response to the rainfall event.   

This updated forecast is shown in Figure 15.   

We are aware that the flow factor recession method tends to be less useful after the flow recession 

begins to flatten in August and September as it assumes a continual exponential decay recession 

As can be seen (Figure 15), this approach projects a steep recession without any appreciable 

flattening. We believe this is pessimistic, not least because there was some evidence of the 

recession starting to flatten before the rainfall event of July 18th to July 21st interrupted the 

recession trend.  However, based on this worst-case forecast, abstraction could be curtailed by the 

abstraction licence flow condition from approximately August 19th.       
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Our flow forecasts assume that the Gater’s Mill transfer from Portsmouth Water will be operational 

before the end of July, which will reduce the overall demand at Testwood. The flow forecasts have 

therefore assumed a residual demand (abstraction) at Testwood of approximately 50 Ml/d. In 

practice we have taken some supply from Portsmouth Water since July 15th. 

The latest worst–case forecast, based on the exponential decay factor approach, indicates that 

abstraction could be curtailed by the abstraction licence flow condition from August 19th. This is 

some 9 days later than we predicted based the river flow position on July 18th, when we predicted 

(worst case) curtailment from August 10th.  

However, we anticipate that there will be some flattening of the recession, as this has occurred at 

this time of year at similar flows levels within the historic record. Applying some judgement to the 

likely result of updating groundwater model based forecasts, it is perhaps likely that curtailment of 

abstraction may not occur until week commencing August 26th 

It should be noted however, the groundwater model based forecast scenarios all indicate, in the 

absence of exceptional rainfall, it is likely that the flow recession will continue throughout the 

summer and therefore it must be assumed that the Drought Permit will need to be in place before 

the end of August.  

The 100% LTA and 80% LTA forecast rainfall scenarios (38-60% probability of occurring) both 

show a recovery in flow in October and November. Under these scenarios the flows will recover 

above the abstraction licence flow condition and the drought permit may not need to be operational 

beyond November 2019. 

For more severe but lower probability drier scenarios of 60% LTA rainfall and below (with <12% 

chance of occurring) flows will persist below the licence condition for longer, at least until 

December 2019 and under a prolonged 60% rainfall scenario the licence condition could be 

reached again by May 2020. For an extreme 40% LTA rainfall scenario (2% chance of occurring) 

flows may not recover above the licence condition in 2020  

Depending on rainfall during late July and August, the curtailment of abstraction is likely to build 

through late August and September, such that there will be a manifest limitation of supplies to 

customers from within the first two weeks of September unless the drought permit is in place 

before the end of August. 

Caveats 

There are a number of issues that cause some uncertainty in predicting exactly when the 355 Mld 

HOF may be reached:- 

 Inherent accuracy levels of the flow measurement data; 

 the spot flow measurements are higher than the continuous flow measurements; 

 temporal resolution of the groundwater model; 

 the rain that occurred between the 16th and 20th July not  yet accounted for; 

 the fact that flow decline had levelled off prior to this period; and  

 that the groundwater model forecast assume an abstraction rate of 80 Ml/d, whereas actual 
abstraction is more typically 60 Ml/d and uncertainty about future abstraction rates 

 

These considerations need to be kept in mind when interpreting actual and forecast flows.   
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Figure 14 Forecast River Test Total Flows, based from actual data to July 18th 
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Figure 15 Updated forecast of River Test Total Flow, based from actual data to 22 July 
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6.4 Forecast Minimum Flows 
Table 9 shows minimum Total Test Flows from some of the modelled flow scenarios assumed in 

figure 10.  Note, the predictions in this Table are based on scenario forecast made from the actual 

data to July 18th. They provide an example of how we can calculate abstraction deficit (and 

therefore supply deficit). We will update these predictions alongside updating the scenario flow 

forecasts, but, as described above, the actual river flow data at July 22nd was unsuitable to carry 

out this update as it was still in steep decline following the rainfall event of July 19th to July 21st.    

In the calculations that lie behind the figures shown in Table 8, the portion of flow above the licence 

flow condition is available for abstraction. The scenario ”available abstraction” is shown in the 

table.  When the flow falls such that the available abstraction is less than the desired abstraction, 

an “abstraction deficit” exists. This is also shown in the table.  The available abstraction and 

abstraction deficit figures in Table 9 relate to an assumption that 48.5 Ml/d is the desired 

abstraction. 

 Under a 60% rainfall scenario, the forecast river flow falls to 271 Ml/d at the end of 

September 2019 (30th September), leaving no appreciable available abstraction and so a 

full (48.4 Ml/d) abstraction deficit.  

 Under an extreme 40% rainfall, the forecast river flow falls to 274 Ml/d at mid- September 

2019 (15th September), leaving no appreciable available abstraction and so a full (48.4 

Ml/d) abstraction deficit.  After rising, this scenario’s forecast flows fall to a lower flow of 233 

Ml/d in mid—November. 

 Under the exponential decay based forecast, the forecast river flow falls to 223 Ml/d at mid- 

October 2019, leaving no appreciable available abstraction and so a full (48.4 Ml/d) 

abstraction deficit. 

Our calculation for the figures in Table 9 assume that any flow of 306 Ml/d or less results in a ‘full’ 

abstraction deficit of 48.4 Ml/d. That is, the forecast flow shown in the first column in the table is 

inclusive of abstraction; it is the residual river flow after abstraction (48.5 Ml/d assumed for this 

calculation) has been taken.   

We will update these predictions alongside updating the scenario flow forecasts and provide 

updates to the Environment Agency during the Drought Permit application determination period 

and, during operation to the permit. 
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Table 9 Abstraction deficits and availability for 60% of LTA and 40% of LTA rainfall forecasts, as well as the exponential decay forecasts. 

Figures here are based on forecasts made from actual flows as at July 15th. (Actual flows rose to 506 Ml/d on July 21st)            

 

  
July 2019 Forecast - 60% LTA rainfall 
from July 

July 2019 Forecast - 40% LTA rainfall 
from July 

July 2019 Forecast - Exponential 
decay based on historical recessions 

Date 

Forecast flow 
(assuming 
unconstrained 
abstraction of 
48.4 Ml/d at 
Testwood) 

Abstraction 
deficit 

Available 
abstraction 

Forecast flow 
(assuming 
unconstrained 
abstraction of 
48.4 Ml/d at 
Testwood) 

Abstraction 
deficit 

Available 
abstraction 

Forecast flow 
(assuming 
unconstrained 
abstraction of 
48.4 Ml/d at 
Testwood) 

Abstraction 
Deficit 

Available 
abstraction 

15/07/2019 433.0 0.0 48.4 433.0 0.0 48.4 426.9 0.0 48.4 

31/07/2019 381.0 0.0 48.4 370.8 0.0 48.4 381.5 0.0 48.4 

15/08/2019 333.6 21.4 27.0 371.6 0.0 48.4 343.4 11.6 36.8 

31/08/2019 350.6 4.4 44.0 307.3 47.7 0.7 306.9 48.1 0.3 

15/09/2019 360.1 0.0 48.4 321.9 33.1 15.3 276.2 48.4 0.0 

30/09/2019 271.2 48.4 0.0 273.7 48.4 0.0 248.6 48.4 0.0 

15/10/2019 290.8 48.4 0.0 295.6 48.4 0.0 223.7 48.4 0.0 

31/10/2019 280.6 48.4 0.0 237.8 48.4 0.0 199.9 48.4 0.0 

15/11/2019 328.4 26.6 21.8 233.4 48.4 0.0 179.9 48.4 0.0 

30/11/2019 251.2 48.4 0.0 256.0 48.4 0.0 161.9 48.4 0.0 

15/12/2019 280.9 48.4 0.0 219.2 48.4 0.0 145.7 48.4 0.0 

31/12/2019 384.7 0.0 48.4 227.6 48.4 0.0 130.2 48.4 0.0 

15/01/2020 531.2 0.0 48.4 226.4 48.4 0.0 117.2 48.4 0.0 

31/01/2020 483.1 0.0 48.4 242.3 48.4 0.0 104.8 48.4 0.0 

15/02/2020 488.8 0.0 48.4 231.2 48.4 0.0 94.3 48.4 0.0 

29/02/2020 565.9 0.0 48.4 235.0 48.4 0.0 85.5 48.4 0.0 

15/03/2020 522.6 0.0 48.4 276.0 48.4 0.0 76.9 48.4 0.0 

31/03/2020 427.1 0.0 48.4 200.2 48.4 0.0 68.7 48.4 0.0 
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6.5  River Itchen flow forecasts 
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 neighbouring supply areas.  

The Test and Itchen groundwater model has also been used to forecast potential flows on the 

River Itchen in relation to the same rainfall scenarios used for the River Test flow forecasts.. 

The new licence for Southern Water’s abstraction on the River Itchen has a HoF condition at 198 

Ml/d. The groundwater model forecasts, shown in Figure 16, indicate that under the 60% LTA 

rainfall scenario and the worst-case 40% LTA Rainfall scenario, this flow condition would be 

approached in December 2019.   However   the condition is only subsequently breached only 

under the 40% rainfall scenario; breach occurring in the middle of January 2020. There is risk that 

our Level 1 (1 in 10 year) drought trigger may be reached or approached under all scenarios in 

October 2019. 

 

Figure 16 Recession forecasts on the River Itchen from the groundwater model 

 
 

Under the worst case forecast, based on a similar recession flow factor approach used with the 

River Test, the Level 1 drought trigger could be approached in late August 2019 and the HoF could 

be reached in mid-September 2019. This forecast is extremely conservative and assumes a 

steeper recession than would normally be expected in the autumn months (as demonstrated by the 

groundwater model forecasts).  

The results show that if a severe drought (60% rainfall or less) develops, flows on both the River 

Test and the River Itchen could be below or reach their HoF conditions at a similar time in 

December 2019. This concurrent development of low flows means that a threat to supply could 

develop relatively quickly in Southampton East supply area alongside that already existing in 

Southampton West area.  If these respective low flows develop further, in line with the Section 20 

Agreement, preparation of Drought Order applications would commence in relation to the 

Candover Drought Order, and the Lower Itchen Drought Orders, as well as a Drought Order for 

further relaxation of the abstraction flow condition on the River Test beyond that sought by this 

Drought Permit application.  

The Section 20 Agreement indicates that a serious discussion would be necessary with the 

Environment Agency, Natural England and other Stakeholders in respect of prioritisation of 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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6.6  Supply-demand balance and the threat to supplies 
Supply-demand balance 

The threat to supply necessitating this drought permit relates primarily to Hampshire Southampton 

West water resource zone (WRZ) supply area but, with consequent risk to neighboring areas, 

especially the Isle of Wight. 

The company’s revised draft Water Resource Management Plan 2019 (awaiting Defra clearance 

for publication) 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 

and the ‘minimum deployable output’ 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. The main components of the supply demand 

balance of these two scenarios are summarised in Table 10 which presents data from the revised 

draft WRMP 2019 (Appendix 7 provides further supply and demand data, statistics and graphs). 

The minimum deployable output scenario is most pertinent to the current drought permit 

application and its case of threat to supply. 

Table 10 Summary Supply demand balance and assumptions   

Supply - Demand Balance Summary (WRMP Scenarios) 

  
Hants Southampton West IOW 

MDO DYCP MDO DYCP 

Target Headroom 3.41 8.79 0.43 1.59 

Demand 34.54 39.07 29.96 36.87 

Industrial Demand 10 10 0 0 

Export 8 8 0 0 

Total Demand 52.54 57.07 29.96 36.87 

Outage 15.59 15.59 1.68 1.68 

Other Losses 5.25 5.25 2.42 3.42 

Total Losses 20.84 20.84 4.10 5.10 

Imports 0 0 8 8 

  

1 in 2 years drought Deployable 
Output 

80 80 27.48 36.77 

Available Headroom 6.45 1.67 1.71 1.37 

Supply-demand balance 2.8 -7.46 -1.09 -1.43 

1 in 20 years drought Deployable 
Output 

44 80 27.38 35.97 

Available Headroom -29.55 1.67 1.61 0.57 

Supply-demand balance -33.2 -7.46 -1.19 -2.23 

1 in 200 years drought 
Deployable Output 

0 0 27.18 35.42 

Available Headroom -73.55 -78.33 -6.59 -7.98 

Supply-demand balance -77.2 -87.46 -9.39 -10.78 
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1 in 500 years drought 
Deployable Output 

0 0 27.14 35.27 

Available Headroom -73.55 -78.33 -6.63 -8.13 

Supply-demand balance -77.2 -87.46 -9.43 -10.93 

 
 
The key assumption is that of how the deployable output may be influenced (restricted) by the river 

flow condition of the new abstraction licence and, how this restriction will grow as drought severity 

deepens.  

Table 10 includes the company’s estimates of how deployable output varies in respect of the River 

Test abstraction from 1 in 2 year drought (normal year circumstances) to 1 in 500 year drought 

severity. In a normal year the full licensed 80 Ml/d abstraction should remain available whenever 

needed but, if a 1 in 20 year severity drought develops the reliable abstraction will fall to 44 Ml/d 

(MDO scenario) and, to zero before a 1 in 200 year event has developed. Table 10 includes 

equivalent figures for the overall deployable output of the indigenous sources licensed to the 

company on the Isle of Wight. This is more stable across the drought severity range because there 

is no significant flow or groundwater level condition on the Isle of Wight abstraction licences that 

becomes a constraint as drought arises.  

As drought develops the decline in available abstraction (deployable output) on the River Test is a 

direct influence on the supply-demand balance. Table 10 quantifies the supply-demand deficit that 

develops. In a 1 in 2 year drought (normal year circumstances) there is a small surplus of 2.8 Ml/d 

in Hampshire Southampton West in the ‘MDO’ scenario but, a deficit (of nearly 8 Ml/d) in the DYCP 

scenario, though target headroom and outage risk assumption influence these figures.  

If a drought of 1 in 20 year severity develops, river flows are forecast to fall such that the reliable 

abstraction from the River Test falls to 44 Ml/d, causing a supply–demand deficit of 33 Ml/d (MDO 

scenario). Even if target headroom and outage risk assumption were reduced, the supply area 

would still be in deficit of the order of 15 Ml/d or, approximately half its domestic demand. At the 

same time, a small deficit exists on the Isle of Wight, even with 8 Ml/d transfer from Southampton 

West area assumed maintained.   

If the drought develops to 1 in 200 year severity, the reliable abstraction from the River Test is 

reduced to zero and the calculated supply-demand deficit is 77 Ml/d. This is greater than the 

demand of the area. That is, no supply is available at all to the Southampton West population and 

businesses. In this circumstance there would be no water available to transfer to the Isle of Wight 

either and there would consequently also be a large deficit of 9 Ml/d to 12 Ml/d on the Isle of Wight. 

That is, approximately one third of the required supply would be unavailable on the Island.   

It is important to understand the balance relative to current (and intended) actual abstraction and, 

risks that River Test abstraction may have to be increased to cover temporary shortfalls outside 

Southampton West supply area, in neighbouring supply areas. 

Our proposed River Test abstraction regime, at the time of needing the drought permit to be 

implemented, is one of minimum necessary abstraction for the supplies of Hampshire 

Southampton West supply area and, a 12 Ml/d transfer to the Isle of Wight. Relative to the 1 in 20 

year drought severity scenario summarised in Table 10, an abstraction requirement of 60 Mld 

would still result in a calculated supply-demand deficit of approximately 33 Ml/d. If real time outage 

is minimal and real-time target headroom is zero, the Hampshire Southampton West supply-

demand balance would be in deficit of some 14 Ml/d to 18 Ml/d. This is what our drought permit 

case is based on. At the point we forecast we need the permit, we are assuming minimum outage 

allowance and no target headroom is being maintained. But, we could soon be experiencing a 

deficit of this magnitude and, worsening if the drought continues to develop beyond a 1 in 20 year 

severity.   
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Based on this assumed regime, no more than 60 Ml/d abstraction should be required from the 

River Test over the period of the permit. However there is risk that more support may be 

temporarily required to neighbouring areas and, for this, we must require a drought permit that 

allows abstraction up to 80 Ml/d, as authorised by the permanent abstraction licence.  

On any particular day, Southern Water will of course only abstract what is necessary to maintain 

supplies to customers. 

Our main scenario flow forecasts assume abstraction of up to 60 Ml/d. If abstraction of up to 80 

was needed, if only temporarily, the extra 20 Mld abstraction would cause a 20 Ml/d reduction of 

the river flow. We must anticipate this could happen occasionally within the duration of the permit, 

so we must seek a permit that can accommodate this, in terms of the daily abstraction limit and, 

the flows to which we may still need to be able to abstract.  That is, perhaps down to a River Test 

flow of 265 Ml/d, especially if the drought continues to deepen over the duration of the permit. 

The theory of how abstraction from the river must be managed relative to a flow recession 

progressing toward the licence or drought permit licence flow condition is described in Appendix 7 

to this application. 
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7 Environmental assessment, monitoring and 
mitigation plans. 

In March 2018, a Public Inquiry was instigated following Southern Water's objection to the 

Environment Agency's proposed variations to several Southern Water abstraction licences in the 

Western Area, including the Test Surface Water licence [11/42/18.6/546] that is the subject of this 

Drought Permit Application. The need for licence changes to secure sustainable abstraction was 

never opposed by Southern Water. Southern Water's concern was that, particularly during times of 

drought, the proposed licence conditions were such that they would impede the ability of the 

company to meet its statutory duties to supply water.  

During the Inquiry process, an Operating Agreement under Section 20 of the Water Resources Act 

1991 was agreed and signed by Southern Water and the Environment Agency ("the Section 20 

Agreement"). The Section 20 Agreement followed the submissions of evidence to the Inquiry in the 

preceding weeks and was the result of both parties reaching a better understanding of the critical 

issues presented by the other.  

The Section 20 Agreement is included as Appendix 1 to this application. The associated agreed 

River Test permanent monitoring and permanent mitigation measures are included as Appendix 2 

and Appendix 3 respectively.  

A summary of the progress of implementation of the S20 Agreement is included as Appendix 4 to 

this application. 

An Environmental Assessment Report is submitted with this drought permit application, together 

with a Habitats Regulations Assessment and a Drought Permit Monitoring and Mitigation Plan  

The drought permit Monitoring and Mitigation Plan is provided as another separate document with 

the application. This focuses on the reactive monitoring and mitigation proposed during 

implementation of the permit. This is complementary to the permanent monitoring and mitigation 

work packages agreed in support of the Section 20 Agreement. 
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8 Summary and conclusions 

This SoR accompanies the application by Southern Water Services for a drought permit to make 

temporary amendments to its Test Surface Water abstraction licence, for abstraction of water from 

the River Test, Hampshire. The permit is required to secure Public Water Supplies in the 

immediate and neighbouring water supply areas for the coming weeks and months. 

The proposed drought permit is to reduce river flow condition of the new abstraction licence from 

355 Ml/d to 265 Ml/d and so, allow abstraction to continue down to the lowered flow condition. 

The permit is sought for six months, from the date of issue. Therefore, it is expected that the permit 

will cease before the end of February 2019. The normal conditions of the permanent abstraction 

licence will be automatically re-instated when the permit ceases. 

This application is made in line with the Water Resources Act Section 20 Operating Agreement 

between the Environment Agency and Southern Water as the interim solution to the abstraction 

licence changes the Environment Agency has required to three of Southern Water’s abstraction 

licences on / near the River Itchen and, the Test Surface Water abstraction licence on the River 

Test. 

The new abstraction licence was issued on March 15th 2019.  It severely reduces Southern Water’s 

previously assumed drought reliable ‘deployable output’ from the River Test, such that the 

company would not be able to legally abstract enough water to meet public water supply demand 

during drought without drought permit and subsequently drought order. 

8.1  Exceptional shortage of rainfall 
Our submission presents clear rainfall deficit across several indicators, demonstrating that an 

exceptional shortage of rain (ESOR) has influenced (reduced) the River Test flow. 

We have assessed rainfall across Southern water’s Western area, including relative to long term 

average (LTA) statistics and in respect of eight rainfall durations ranging from 6 months to 60 

months. The development of our ESOR case is based on Environment Agency guidance 

(Environment Agency, 2012) as well as previous drought permit and order applications that 

Southern Water has made in other areas. (We have never made a drought permit or order 

application in Western Area before). In summary our analyses have found:- 

 Rainfall deficits have evolved through the winter and spring of 2018- 2019 and continue to the 
present.  

 Soil moisture deficits are consequently high; rainfall over the late summer and autumn of 2019 
will have to overcome large deficits before being effective for recharge and so, delaying and 
reducing recovery of groundwater levels and base flows in the River Test.  

 For the period July 2018 up to June 2019, the cumulative 12 month rainfall deficit in our 
Western Area is 132mm below the long term average in the Test Chalk Catchment, 80mm 
below the 1981-2010 long term average at Andover rain gauge and 103mm below the 1981-
2010 long term average at Otterbourne rain gauge.  These figures equate to 84% and 89% of 
the long term average over the past year.  

 Rainfall deficits exceed ESOR thresholds for five of our eight rainfall durations at Andover rain 
gauge and for two of the eight at Otterbourne rain gauge. 

 For the Test Catchment data set, ESOR thresholds have been exceeded for all eight rainfall 
durations. 
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 Standard Precipitation Index (SPI) analyses support our rainfall duration analyses. For 
example, showing that for much of the past 12 months SPIs have been negative, signifying a 
prolonged low rainfall. 

 The Section 20 Agreement recognises that our ESOR case can include forecast rainfall. 
However, in the present circumstance we conclude that the antecedent rainfall itself is a 
sufficient case of ESOR, without adding the risk of continuing low rainfall. If we did include 
forecast low rainfall within the ESOR case or if we have further actual low rainfall then the 
ESOR will only become stronger. 

 

8.2 Threat of serious deficiency of supply 
Scenario forecasts of rainfall and related river flow suggest that with continued below average 

rainfall there is a credible risk of our proposed 35-day flow trigger being breached in August to 

October 2019 and a smaller but still significant risk from a threat to supplies perspective of the 

licence flow condition could be reached by December 2019 

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 

abstraction and so, a shortfall for supply (a growing supply-demand deficit).  

In our worst-case forecast scenario, the river flow recedes such that, without the permit, necessary 

abstraction (“available” abstraction in the Table)) is curtailed from 9thth August, falling to zero 

before the end of end September, 2019. It is more likely that the abstraction will start to be 

curtailed from between August 15th and August 26th.  

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 160,000 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 already reduced abstraction requirement at Test 

Surface Water to the minimum possible but necessary to maintain supplies to customers. Transfer 

of supply that the company might normally make from Southampton West (Test Surface Water) 

supply area to neighbouring supply areas have been reduced to zero, except for an essential 12 

Ml/d transfer to the Isle of Wight. 

The company intends to apply Temporary Use Bans to commence within August 2019. 

Furthermore, owing to an extremely dry spring and early summer period in 2019, current soil 

moisture deficits in the River Test catchment are above long term average for the Solent and South 

Downs area, at 109 mm vs. 91 mm 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.  

Overall the company perceives a serious threat to supplies, with this drought permit an essential 

requirement to maintain supplies. 
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8.3  Actions in line with drought plan 
This drought permit application and the other actions set out within this SoR are consistent with our 

new Drought Plan, published on July 1st 2019. The Section 20 Operating Agreement protocol is 

included in our new plan. 

We have taken the following actions, in line with these plans and the Section 20 Agreement: -. 

 Monitored the water resources situation, including the River flow levels and made forecasts of 
how these may develop, discussing these with the EA. 

 Mobilised drought permit preparation and set out a schedule through to application submission 
and the EAs period of determination of the application  

 Engaged stakeholders in the pre-application period and advised them of the process and their 
opportunity to participate. 

 Undertaken enhanced promotion of water efficiency. 

- With a concentrated effort across the River Test and Itchen catchments since 2015. 

 Deployed enhanced resource to reduce network leakage. 

- Increasing Leakage Operatives by 40 % within 2019. 

 Adjusted our operations to minimise the required abstraction at Test Surface Water. 

- Reducing the River Test abstraction requirement by 10 Ml/d to 12 ml/d (15% to 20% of 
normal abstraction). 

8.4  Environmental monitoring and mitigation. 
We have also submitted an environmental assessment report for the drought permit abstraction, 

together with a habitats regulations assessment and a monitoring and mitigation plan. These are 

consistent with the environmental assessment and monitoring and mitigation plans of the new 

drought plan.  

The monitoring and mitigation plan submitted specific to this drought permit complements the 

permanent work agreed with the Section 20 Agreement in respect of activity during the 

implementation of the permit.   

8.5  Additional actions 
Southern Water has also committed to further reduction of demand and network leakage.  

The company has: 

 Implemented a domestic customer metering programme between 2010 and 2015 and has 
pursued further metering since 2015; the Western Area is now 91% metered. 

 Commenced promotion of an industry leading target to establish average customer 
consumption of not more than 100 litres per head by 2040 and, down to 80 litres per head by 
2050. 

 Set itself the target of reducing leakage by a further 15% by 2025 and a further 50% by 2040; 
this will keep the company amongst the very best in the industry in respect of leakage levels.  

 The substantial Section 20 Agreement package of monitoring, mitigation and compensation to 
be implemented for the River Test and Itchen over the next twelve years, much of it by March 
2024, will provide a permanent improvement of the resilience of the river and catchment 
ecology.  
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Glossary 
Term or acronym Explanation or definition 

ADO Average Deployable Output 

ADPW Average Day Peak Week demand 

Abstraction licence The authorisation granted by the Environment Agency to allow the removal of 
water from a source, either permanently or temporarily 

Control curves A diagram or graph presenting drought trigger levels 

Defra Department of Environment, Food and Rural Affairs 

DI Distribution Input 

DO or deployable 
output (Ml/d) 

Deployable output is the output of a commissioned source or group of sources 
or a bulk supply, as constrained by: the environment, licence, pumping plant, 
well or aquifer properties, raw water mains, aquifer, transfer and/or output 
main, treatment, water quality 

Drought A drought happens when a period of low rainfall creates a shortage of water for 
people, the environment, agriculture, or industry (EA, Managing drought in 
England and Wales, March 2008) 

Drought Order An authorisation granted by the Secretary of State under drought conditions 
which imposes restrictions upon the use of water and/or allows for 
abstraction/impoundment outside the schedule of existing licences on a 
temporary basis 

Drought permit An authorisation granted by the Environment Agency under drought conditions 
which allows the abstraction/impoundment outside the schedule of existing 
licences on a temporary basis 

Drought Plan “A plan for how the water undertaker will continue, during a period of drought, 
to discharge its duties to supply.  

DY Dry Year 

DYAA Dry Year Annual Average 

DYCP Dry Year Critical Period 

DSI Drought Severity Index 

EA Environment Agency 

EAR Environmental Assessment Report 

Emergency Drought 
Order 

An authorisation granted by the Secretary of State under drought conditions 
which allows water companies to restrict supplies to customers through the 
imposition of rota cuts and/or the introduction of standpipes 

FWMA Flood and Water Management Act 2010 

fWRMP Final Water Resources Management Plan 

HRA Habitats Regulations Assessment 

Hydrological Year The ‘Hydrological New Year’ occurs conventionally from 1 October (in the 
Northern Hemisphere 

Level of Service (LoS) “The standard of service that water company customers can expect to receive 
from their water company, commonly setting out the frequency of restrictions 
that a company expects to apply to its customers” (EA Mar 2011) 

LTA Long Term Average 

MDO Minimum Deployable Output 

Ml Mega litres 

Ml/d Mega litres per day 

MORECS Met Office Rainfall and Evaporation Calculation System 
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MRF Minimum Residual Flow 

NEU Non-Essential Use 

PET Potential evapotranspiration 

PDO Peak Period Deployable Output 

PRI Persistence Rainfall Index 

Ramsar site Internationally important wetland site 

RMS River Medway Scheme 

SAC Special Area of Conservation – designated under the European Habitats 
Directive (1991)  

SDB Supply-demand balance 

SEA Strategic Environmental Assessment – made under the SEA Directive,  

SEEP South East England Precipitation Series (see Alexander and Jones, 2011) 

SELL Sustainable Economic Level of Leakage 

SEW South East Water Ltd 

SMD Soil Moisture Deficit 

SoR Statement of Reasons 

SPA Special Protection Area – classified under the European Birds Directive (1979) 

SPI Standard Precipitation Index 

SSSI Site of Special Scientific Interest – a site given statutory designation by Natural 
England (or the Countryside Council for Wales)  

STW Sewage Treatment Works 

Sustainability 
reductions 

Reduction in abstraction licence to mitigate the effect of current abstractions 
which have been identified as having a detrimental effect on the environment., 
as required by the Environment Agency 

SWS Southern Water Services 

TUB Temporary ban on water use: Restriction on customer water use under powers 
provided in the Water Industry Act 1991.  

Triggers Drought triggers are used to identify when a company should consider 
implementing specific drought actions to reduce demand and/or obtain extra 
resources. Triggers are used as a tool to aid to decision making, as part of 
wider drought management considerations, which includes professional 
judgement and the availability of information and data relevant to each specific 
drought event. 
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