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1. Introduction 

Drought 
1.1. Droughts are naturally occurring events and are typically characterised by a prolonged period of 

abnormally low rainfall, leading to a shortage of water. The Environment Agency1 extends this 
definition slightly: “A drought happens when a period of low rainfall creates a shortage of water 
for people, the environment, agriculture, or industry”.  

1.2. Droughts can be of differing duration and intensity, for instance a short event after a hot dry 
summer, compared with a drought over several years where persistent low rainfall may result in 
a lack of replenishment of water resources. The spatial extent of droughts can also vary widely, 
from being concentrated in a few catchments, to covering wide areas, such as South East 
England. As the Environment Agency notes: “Every drought is different and each can have a 
different effect on people and the environment”2. Water companies base their plans on historic 
drought events.  

1.3. Whilst there is no technical reason why sufficient water supplies cannot be provided to cover all 
but the most extreme droughts, there will always be a trade off between the costs of providing 
the required infrastructure and the potential impact on the environment. Therefore, to manage 
droughts of differing severity water companies plan to use a range of drought management 
interventions, which includes demand restrictions, supply-side measures and operational 
management of their sources. 

Overview of the regulatory drought planning process 
1.4. Water undertakers in England and Wales have a duty to prepare and maintain a Drought Plan 

under Sections 39B and 39C of the Water Industry Act 1991, as amended by the Water Act 
2003. 

1.5. The Drought Plan has been prepared in accordance with the requirements set out in the 
following statutory provisions: 

 The Water Industry Act 1991 Section 39B and 39C (as amended by Section 63 of 
the Water Act 2003,) – which makes it a statutory requirement for water companies 
to prepare, maintain and publish Drought Plans; 

 The Drought Plan Regulations 2005 – which provide further provisions on the 
publication of Drought Plans and responses to representations received; and 

 The Drought Plan Direction 2011 – which specifies what information should be 
included in Drought Plans and the timescales for submission. 

There is also legislation in place which governs the introduction of restrictions and the 
application for Drought Permits, Drought Orders, and Emergency Drought Orders; the relevant 
detail of which is discussed in Section 6 of this Drought Plan. 

1.6. According to the Drought Plan Direction 2011 paragraph 6(1)(b), the water company must send 
a draft of its (revised) Drought Plan to the relevant Minister, as follows: 

(b) for a revised drought plan— 

(i) if section 39B(6)(a) of the Act applies as a result of a material change of 
circumstances arising from a new statutory provision, within 12 months after the date on 
which the change occurs; 

(ii) if section 39B(6)(a) of the Act applies as a result of a material change of 
circumstances arising for any other reason, within 6 months after the date on which the 
change occurs; 

                                                 
1 Environment Agency (March 2008), Managing drought in England and Wales 
2 ibid 
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(iii) if section 39B(6)(c) of the Act applies, within 3 years and 6 months after the date on 
which its drought plan, or its last revised drought plan, is published. 

1.7. Key steps in the Drought Plan process are summarised in Figure 1.1. 

Figure 1.1 Overview of the regulatory process for drought planning  

 

 

1.8. Southern Water’s previous Drought Plan was published in September 2008, and so according 
to paragraph (6)(b)(iii) of the above Direction, a draft revised Drought Plan would normally be 
required by March 2012. However, Southern Water believes that the introduction of new powers 
under the Flood and Water Management Act 2010, which came into effect on 1st October 2010, 
constitutes a material change of circumstances. Therefore, under paragraph (6)(b)(i) of the 
above Direction, Southern Water was required to submit the draft revised Drought Plan to the 
Minister on 1st October 2011, which it duly did. Figure 1.2 provides a timeline of the drought 
planning process as applied specifically to Southern Water. 
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Figure 1.2 Drought Plan timeline for Southern Water 
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Purpose of a Drought Plan 
1.9. A Drought Plan is: 

“a plan for how the water undertaker will continue, during a period of drought, to 
discharge its duties to supply adequate quantities of wholesome water, with as little 
recourse as reasonably possible to drought orders or drought permits” WIA1991, 39B(2) 

1.10. The purpose of this Drought Plan is to set out the actions the Company would take if a drought 
were to occur over the next three years. 

1.11. The Drought Plan is complementary to the Water Resources Management Plan (WRMP), which 
is submitted to the Environment Agency and Ofwat (and was last published in Oct 2009), and is 
a strategic plan which describes how Southern Water aims to manage its supplies in future to 
meet forecast demands over the next 25 years. Drought plans complement the WRMP, setting 
out “the range of short-term actions necessary to monitor and manage the impact of drought on 
their customers and the environment” (EA 2008). 

1.12. This Drought Plan provides a framework for the Company to make the necessary decisions for 
the management of water resources and demands during drought conditions. It is intended to 
be robust for dealing with a variety of scenarios whilst being sufficiently flexible so that different 
impending drought situations can be dealt with according to conditions prevailing at the time. 
Because of the uncertainty brought about by different droughts, it is not possible to be entirely 
prescriptive of the actions needed. However, this document sets out what actions might be 
considered in response to a range of different drought conditions. 

1.13. Drought Plans are required to ensure that the security of public water supplies is not threatened 
in periods of water shortage caused by exceptionally low rainfall. Drought Plans are required to 
set out how a water company will continue to meet its duties to supply adequate quantities of 
wholesome water during drought periods with as little recourse as possible to Drought Permits 
or Drought Orders. Depending upon the severity of the drought the actions might include 
campaigns to encourage reduced consumption by customers, the introduction of restrictions on 
use such as hosepipe bans, enhanced leakage control and pressure reduction. 

1.14. Table 1.1 shows the statutory requirements set out in the drought planning legislation, and 
cross references them to the relevant sections of this Draft Drought Plan. 
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Table 1.1 Summary of statutory requirements in a Drought Plan 

Legislation Description of matters to be addressed Drought Plan 
section/paragraph 

WIA 1991, 
39B(4)(a) 

What measures the water undertaker might need to take to restrain the 
demand for water within its area 

Para.6.6-6.44 

WIA 1991, 
39B(4)(b) 

What measures the water undertaker might need to take to obtain 
extra water from other sources (also taking into account for that 
purpose the introduction of water into the undertaker’s supply system 
by or on behalf of licensed water suppliers) 

Para.6.46-6.78 

WIA 1991, 
39B(4)(c) 

How the water undertaker will monitor the effects of the drought and of 
the measures taken under the Drought Plan 

Sect.3 and 4 

DP Dir 2011, 
4(1)(a) 

The management structure that the water undertaker will put in place 
during a drought 

Sect.8 and Figure 
8.1 

DP Dir 2011, 
4(1)(b) 

The permits and approvals that the water undertaker may need in 
order to implement the drought management measures 

Para.6.61-6.78 

DP Dir 2011, 
4(1)(c) 

The discussions that have occurred between the water undertaker and 
the bodies responsible for granting those permits and approvals 

Appendix A, and  
2005-06 
applications 

DP Dir 2011, 
4(1)(d) 

The arrangements for discussions with those bodies during a drought Sect.8 and 
Appendix D 

DP Dir 2011, 
4(1)(e) 

The measures that may be needed to mitigate any adverse effect on 
the environment resulting from the implementation of a drought 
management measure 

Sect.7, Appendix F 
and G 

DP Dir 2011, 
4(1)(f) 

The permits and approvals that may be needed in order to implement 
those mitigation measures 

Appendix E and F 

DP Dir 2011, 
4(1)(g) 

The compensation that may need to be made as a result of the 
implementation of a drought management measure 

Para.6.37-6.38 

Notes: 
 “WIA 1991” refers to the Water Industry Act 1991, as amended by the Water Act 2003 
 “DP Dir 2011” refers to the Drought Plan Direction 2011 
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Consultation 

Pre-draft consultation 
1.15. Under Section 39B(7) of the Water Industry Act 1991, prior to preparing its Drought Plan, each 

water company must consult the Environment Agency, the Authority [i.e. Ofwat], the Secretary 
of State [i.e. Defra], and any licensed water supplier which supplies water to premises in the 
undertaker’s area vie the undertaker’s supply system. 

1.16. Southern Water took the opportunity to widen the scope of this consultation prior to the 
preparation of the draft plan (the ‘pre-consultation’ phase), to include correspondence with the 
following stakeholders: 

 Statutory consultees: Environment Agency, Defra, Ofwat, and Natural England; 

 Other stakeholders: Thames Water, Wessex Water, South East Water, Veolia Water 
Southeast, Sutton & East Surrey Water, Sembcorp Bournemouth Water, Portsmouth 
Water and the Consumer Council for Water. 

1.17. Responses to Southern Water’s ‘pre-consultation’ letter were received from: 

 Environment Agency; 

 Defra; 

 Ofwat; 

 Natural England; 

 Sutton & East Surrey Water; 

 Sembcorp Bournemouth Water; and 

 Portsmouth Water. 

1.18. In addition, the company considered the feedback from surveys and customer contact during 
the 2004-2007 drought when developing the phasing strategy of restrictions for the current 
Drought Plan. The company has also carried out seven customer focus groups and more than 
500 phone surveys during the consultation.  

Consultation on the Draft Drought Plan 
1.19. Under the Water Industry Act Section 39B(5), the approach to publication and representations 

for the Drought Plan must follow those prescribed for water resources management plans under 
Section 37B.  

1.20. The Draft Drought Plan was issued to the Secretary of State on 1st October 2011. Southern 
water was given permission to publish its Draft Drought Plan on Tuesday 24th January 2012. 
This was duly published on Monday 6th February 2012.  

1.21. In accordance with Section 37B(3) of the WIA 1991, the Draft Drought Plan was published in 
both paper form and on the Company website. 

1.22. For the purposes of full public consultation, the Draft Drought Plan was sent to those parties 
prescribed in Regulation 2(2) of The Drought Plan Regulations 2005 (SI 2005 No.1905). 

1.23. Southern Water set an eight week consultation period, and hence the closing date for 
consultation responses was set as Friday 30th March 2012. Southern Water received 58 
representations to its Draft Drought Plan. The full list of respondents is provided in Appendix A. 

1.24. In accordance with requirements prescribed in Paragraph 5 of The Drought Plan Direction 2011, 
the Company must publish a statement of response to representations within 15 weeks after the 
date on which it publishes its Drought Plan. The statement of response was duly published on 
Friday 18th May 2012. In accordance with Regulation 4 of The Drought Plan Regulations 2005, 
the statement of response must detail: 

 The consideration the Company has given to representations received; 
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 The changes made to the Draft Drought Plan as a result of consideration of those 
representations, and the reasons for so doing; and 

 Where no changes are made to the Draft Drought Plan as a result of consideration 
of representations, the reason for this. 

1.25. The Final Drought Plan must take into account any directions from the Secretary of State, which 
might arise as a result of the representations received and the company’s proposed response to 
these representations as set out in the Statement of Response.  

1.26. The Final Plan is issued to the Secretary of State and the Environment Agency to check that it 
complies with any directions. The company must wait for direction from the Secretary of State 
before it can publish its Final Drought Plan. 

1.27. All those who made representations on the Draft Drought Plan will be made aware of the 
publication of this Final Drought Plan, and copies will be sent to all statutory consultees. 

1.28. Southern Water intends to carry out an annual review of its Drought Plan to identify whether 
there has been a material change that would trigger a revision of its plan. Southern Water will 
send its annual reviews to the Environment Agency.  

1.29. After the Final Drought Plan is published it must be revised by the water company within 3 years 
and 6 months from the date of publication and submitted to the Secretary of State. However, if 
there is a relevant material change in circumstances prior to this, then the water company must 
submit a revised plan within six months from when the change occurred; or where the material 
change arises from a new statutory provision, within 12 months after the date on which the 
change occurs. This was described above in paragraph 1.6. 
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2. Overview of Southern Water 

Description of supply area 
2.1. The Southern Water area of supply is complex in nature due to the fragmented geographical 

areas of supply and the inter-connections between its own supply areas as well as those with a 
number of other water companies.  The area supplied by Southern Water covers a total of some 
4,450 square kilometres and extends from east Kent in the east, through parts of Sussex, to 
Hampshire and the Isle of Wight in the west, and serves just over 2.3 million customers. 

2.2. The geographically separate supply zones, known as Water Resource Zones (WRZs), are 
shown in Figure 2.1. WRZs represent the largest area in which all customers bear the same 
amount of risk of restrictions in the event of drought events. For the purposes of this Drought 
Plan, the WRZs are equivalent to drought management zones. There are ten WRZs in the 
Southern Water area; however, some of these WRZs are connected. For the purposes of 
planning, where actions in one WRZ can have an impact in connected WRZs, it is possible to 
amalgamate these WRZs into three larger, sub-regional Areas, as described below. 

Western Area – comprising the following four WRZs 

 Hampshire South; 

 Hampshire Andover; 

 Hampshire Kingsclere; and 

 Isle of Wight. 

Central Area – comprising the following three WRZs 

 Sussex North; 

 Sussex Worthing; and 

 Sussex Brighton. 

Eastern Area – comprising the following three WRZs 

 Kent Medway; 

 Kent Thanet; and  

 Sussex Hastings 
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Figure 2.1 Schematic showing the Southern Water supply area  

 

 

2.3. Southern Water shares borders with the following seven water companies: 

 Thames Water; 

 Wessex Water; 

 South East Water; 

 Veolia Water Southeast; 

 Sutton & East Surrey Water; 

 Sembcorp Bournemouth Water; and 

 Portsmouth Water. 

2.4. There are a number of bulk supplies between the companies. Clearly, the number of boundaries 
and the existing and potential future inter-connections with so many water companies raises a 
number of opportunities for optimising the strategic use of resources across the region in the 
event of drought.  However, it also adds significantly to the complexity of the planning process. 

Sources of supply 
2.5. The majority (70 per cent) of Southern Water’s own supplies comes from groundwater, 

predominantly from the Chalk aquifer which is widespread across the region. A further 23 per 
cent comes from river abstractions: most notably the Eastern Yar on the Isle of Wight; the Test 
and Itchen in Hampshire; the Western Rother in West Sussex; the Eastern Rother in East 
Sussex; and the Medway and Stour in Kent. The remaining seven per cent of supplies come 
from four surface water impounding reservoirs, all of which are owned and operated by the 
Company. 
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Figure 2.2 Composition of sources of supply by WRZ 

 

 

Groundwater sources 
2.6. The bulk of the groundwater sources are located in the Chalk aquifer, which extends throughout 

parts of Kent, Sussex, Hampshire and the Isle of Wight. The transmission and storage of 
groundwater in the Chalk aquifer is mainly a function of the distribution and continuity of fissures, 
which leads to uncertainty in how these sources may react in times of very low groundwater 
levels. 

2.7. There is also the risk of saline intrusion in coastal aquifers that can severely restrict yields at 
time of low groundwater levels. Faced with increasing chloride levels, the Company may have 
to reduce abstraction in the short term in order to protect supplies in the future. 

2.8. In addition to the Chalk aquifer, Southern Water has a number of borehole sources in the Lower 
Greensand aquifer that underlies the Chalk. The Lower Greensand consists of sands and 
sandstones. In the Sussex Hastings WRZ, the Company operates sources that obtain their 
yields from the Ashdown Beds, a sequence of fine-grained sands, although these are generally 
low yielding. 

Run-of-river sources 
2.9. There are a number of river abstractions with no supporting storage to supplement low flows. 

These are known as run-of-river sources and rely solely on the natural river flow available for 
their supplies. 

2.10. These run-of-river sources are particularly vulnerable to drought, because abstraction licences 
may contain conditions that restrict abstractions during periods of low-flow so that sufficient 
residual flows remain in the river for environmental purposes. The effect of a drought in 
reducing river flow is therefore absorbed entirely by the water abstraction in order to protect the 
environmental flow. Flows are also affected by licensed abstractions upstream (for instance for 
agricultural use). Abstractions for consumptive agricultural use tend to increase during hot dry 
periods, when demand for public water supply is higher than average, thus exacerbating the 
stress on run-of-river sources. 

2.11. However, it is possible to make reasonable predictions of flows in the river from spring through 
to autumn once the river flow recession has become established (usually in April each year). 
Year-to-year predictions are more difficult as this will depend on winter recharge to groundwater 
storage that provides baseflow. 
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2.12. Runoff from summer storms provides limited benefit. Such storms can cause a rapid rise in flow 
that then declines quickly to typical baseflow conditions as soon as the rain stops. These events 
are usually too short to allow changes to operational abstraction regimes so that the storm 
runoff can be captured.  The water in storm events is also frequently polluted with silt or 
‘chemical runoff’, which can give rise to treatment problems. 

Raw water reservoirs 
2.13. There are four surface water impounding reservoirs, all of which are owned and operated by the 

Company. The largest of these is P562. This is a pumped storage reservoir, with water being 
abstracted from the River Medway, stored and subsequently released as required for re-
abstraction further downstream. The reservoir is owned and operated by Southern Water, but 
South East Water has an entitlement to 25 per cent of the scheme. 

2.14. The other three reservoirs in the Southern Water supply area are G587, O451 and E282. G587 
and O451 are pumped storage reservoirs used to supply the Sussex Hastings WRZ, with G587 
also providing a bulk supply of water to South East Water. E282, in north Sussex, is a direct 
impounding reservoir which supplies parts of Crawley and Horsham and also provides bulk 
supplies to South East Water. 

2.15. Reservoirs offer the most potential for drought management, as any reductions in the water 
abstracted can be conserved for later use. They also have the advantage of greater flexibility to 
meet peak demands, as water can be abstracted for short periods at high rates without 
significant environmental impact. The only limitations are the abstraction licence or the 
treatment capacity at the water supply works (WSW).  It is the objective of the Company to 
maximise the benefits that can be achieved in a drought, by ensuring that winter refill is 
maximised to enable support for groundwater sources during the following summer.  There may 
be the possibility of achieving enhanced winter storage and extended summer use through 
Drought Permits/Orders.  Furthermore, abstraction from reservoirs may be maximised during 
the winter to rest groundwater sources and maximise the benefits of recharge. 

Bulk supplies 
2.16. The availability of inter-zonal transfers will depend upon the nature of the drought that has 

developed and the risk it places on future supplies in each zone, but often there will be some 
water available within WRZs than can be used to support other WRZs during drought conditions. 

2.17. Inter-company transfers are based on bulk supply agreements, which will tend to influence the 
amount of reliance the Company can place on the availability of supplies from other companies. 
Where the Company has a commitment to provide other companies with a bulk supply, this 
influences the assessment of current and future resource position during drought events. These 
impacts are very specific to the terms of individual agreements. 

The importance of recharge 
2.18. Southern Water is situated in the South East of England, one of the driest regions in the country. 

Total annual rainfall averages about 730 mm a year. However, it is the rainfall during the 
autumn and winter periods that is critical to the availability of water resources in the region. It is 
only during this period that rainfall can infiltrate through the soil to recharge groundwater 
reserves, restore river baseflow for the following year and replenish surface water storage. 
Hence, it is winter rainfall that determines the ability to abstract water from sources. Rainfall 
during this period is critical for recharge and averages about 400 mm. 

2.19. Most of the rainfall over the rest of the year (on average about 330 mm) is lost to the 
atmosphere through evaporation and transpiration from plants during the spring and summer 
periods, or runs off the land directly into rivers, and is thus of little value in replenishing 
groundwater resources. 

2.20. Experience has shown that it is often not the case for customers in different sub-regional areas 
to endure the same degree of supply shortages in what appear to be very similar drought 
conditions.  The primary reason for this is that different ‘types’ of droughts, or droughts with 
different characteristics (e.g. dry winters; dry summers; a dry winter followed by a dry summer; 
successive dry winters etc.) affect various different types of sources in different ways, and the 
particular shortages in a given sub-regional area will be a factor of the type of drought being 
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experienced and its effects on the mix of the types of sources in that area.  A secondary issue is 
that quite subtle variations in rainfall across the region can also have significant effects on the 
availability of water in different WRZs and thus the sub-regional areas. These issues were 
explored in some depth as part of the Drought Permit/Order applications made by the Company 
during the 2004-07 drought and in the 2008 Drought Plan. 

2.21. It is important to note that groundwater and the different types of surface water sources will 
react differently to differing hydrological conditions. Consequently, WRZs may incur differing 
degrees of stress under the same hydrological conditions due to their different mix of types of 
sources.  This has been well illustrated during recent droughts, with different, often adjacent, 
WRZs and companies experiencing markedly different levels of stress in the supply system. 

2.22. Normally, Chalk groundwater sources tend to be fairly resilient to single dry winters, due to 
storage capacity within the Chalk.  However, they become more at risk with progressive dry 
winters, and also take longer to recover from the longer drought events. 

2.23. Surface water sources react differently to drought events depending on the flow composition of 
groundwater compared to surface runoff.  For example run-of-river sources can be severely 
affected by a single dry winter, because there is a lack of groundwater recharge which supports 
baseflow, resulting in lower summer and autumn flows in the following year.  Similarly, direct 
impounding reservoirs are sensitive to a single dry winter, as they only receive water from the 
catchment directly upstream and cannot be supported by pumped inflow. 

2.24. Pumped inflow reservoirs rely on the replenishment of storage from a catchment area larger 
than the reservoir's immediate catchment. They are normally more resilient to a single dry 
winter, although Drought Permits/Orders may be required under low winter flow conditions to 
remove licence flow constraints that might otherwise reduce potential refill. 

2.25. Summer drought conditions tend to have a different effect, as they lead to high summer water 
demands. This in turn has an effect on all sources, because water to meet these high demands 
is taken from storage which cannot be replenished during the summer. The storage remaining 
at the end of the period of high summer water demands immediately prior to the winter recharge 
season is therefore further depleted. 

2.26. The implications of this for Southern Water are that, in order to develop a system that is as 
resilient as possible to different design droughts, due consideration must be given to the 
optimum balance of the type of sources that it has in any given WRZ and how they will respond 
under a variety of design scenarios. 

Description of demand 
2.27. Water is supplied to around 546,000 unmeasured households and nearly 407,000 measured 

households.  There is a resident water population of just over 2.3 million.  In addition the 
Company supplies water to 6,200 unmeasured non-households and 49,200 measured non-
households3.  

2.28. The typical total daily demand for all WRZs is around 575 million litres of water per day (Ml/d)4, 
and in a dry year this would be in the region of 600 Ml/d on average5, and 745 Ml/d in peak 
periods such as summer months in a dry year6. 

2.29. There are two indicators of demand of particular interest in drought management: average daily 
demand; and average day peak week demand (ADPW). These are described in more detail in 
section 3.   

                                                 
3 Table 10b, June Return 2011 
4 Table 10, June Return 2011 
5 Table 10a(i), June Return 2011 
6 Table 10a(iii), June Return 2011 
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Figure 2.3 Example demand profile over a year illustrating demand concepts 

 

2.30. The numbers of metered households will rise significantly over AMP5 (the period from 2010-11 
to 2014-15) as a result of the introduction of universal metering throughout the Southern Water 
supply area. The proposed universal metering schedule is presented in Table 2.1 below. 

Table 2.1 Universal metering installation programme over AMP5 

 2010-11 2011/12 2012/13 2013-14 2014-15 Total in AMP5 

Meters installed 51,672 125,344 125,314 116,089 69,452 487,871 
 

Principles of drought management 
2.31. The Company’s long-term strategy for balancing supply and demand over the next 25 years is 

set out in the Water Resources Management Plan (WRMP) that was published in October 2009.  

2.32. The WRMP follows a twin-track approach and incorporates a range of demand management 
and water resources schemes to meet the supply-demand balance. The WRMP contains a 
long-term strategy that incorporates large, long lead time resource development options 
alongside short and long-term sustainable plans for demand management through metering, 
water efficiency and leakage management. 

2.33. The WRMP is designed to ensure that supplies are maintained according to specified Target 
Levels of Service which are based on the assumption that it is not environmentally and 
economically viable to plan for unlimited supplies of water to be available for all customers 
under all hydrological conditions. These Target Levels of Service define the long-term frequency 
of demand-side and supply-side interventions that have been assumed for the WRMP. 

2.34. The WRMP is a strategic plan of the investments required over a 25 year planning horizon to 
maintain the balance between water supplies and customer demand for water (known as the 
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‘supply demand balance’), whereas the Drought Plan describes how the Company will operate 
during a drought. 

2.35. The Drought Plan is complementary to the WRMP and describes how the Company will 
manage its supply demand balance during drought events more severe than those on which the 
WRMP is based may be threatened or exist. Because droughts are normally of short duration 
(typically affecting water supplies over a period of one to two years), the introduction of supply-
side options is limited to those that can be achieved within this timescale. Thus, some of the 
larger scale schemes identified within the WRMP, which are strategic in nature and involve 
other permissions for their implementation (e.g. planning permission), may not be feasible within 
the timeframe of a single Drought Plan. However, some of the smaller scale schemes which 
have been already identified in the WRMP can be prioritised for completion during a drought 
and the timescale for implementation brought forward in order to alleviate the constraints on 
water availability caused by the drought. 

2.36. A summary of the key concepts in drought planning and management is given in Table 2.2. 

Drought impacts on sources of supply 

2.37. Water companies operate a variety of sources of water that rely on rainfall to provide the raw 
water required for treatment and distribution. These sources include raw water storage 
reservoirs, direct run-of-river sources and groundwater sources. Each of these different types of 
sources, and the individual sources within each type, demonstrate differing responses to rainfall 
and hence different types of drought vulnerability. Any given water resource zone (WRZ) may 
therefore have a different ‘mix’ of resources that affects its vulnerability to different types of 
drought and accordingly, the drought response in each WRZ will vary, both in terms of effect 
and the timescale over which they occur. As such, each water company and WRZs within 
companies will have their own distinct risk profile to individual droughts. 

2.38. In general terms, the critical feature of droughts in the Southern Water’s supply area is the lack 
of winter rainfall, with the associated reduction in groundwater recharge and low river flows to 
enable winter replenishment of reservoirs. The general sequence of droughts in the Southern 
Region is a year of low winter rainfall, which can be exacerbated by a previous dry summer, 
which has led to high demands and greater abstractions from both groundwater and surface 
water storage, leaving storage vulnerable. The drought may continue to be more severe by a 
following summer of high demand, and then become even more severe with successive dry 
winters with or without dry summers. However, it should also be appreciated that no drought will 
exactly repeat the characteristics of previous droughts. Thus, it is necessary to consider the 
potential effects of different types of drought occurring, be it in terms of severity, or within the 
drought sequence of rainfall and/or demands that could occur. 

Monitoring 

2.39. The Drought Plan is based on a system of monitoring of key indicators of drought, such as 
rainfall, aspects of hydrology and the environment and the operational status of the Company’s 
sources. Monitoring is essential to identify the onset of drought at an early stage and to 
determine the ‘character’ of the developing drought in terms of its implications to the supply and 
demand for water. Monitoring and triggers are discussed further in Section 3.  

2.40. The Company monitors a number of hydrological variables and compares these against pre-
determined values, called trigger levels, to assess the severity and spatial characteristics of 
hydrological conditions and whether a drought exists or is threatened. If it appears that there is 
a risk that trigger levels might be reached, the Company reviews the situation to identify the 
most appropriate intervention strategies.  

Drought management options 

2.41. The Company then has a number of intervention options, which include the acceleration of 
schemes and/or demand management options from the WRMP but also include a range of 
temporary, drought specific responses that can be lifted once the threat of drought on supplies 
has receded. The range of possible intervention options that may be adopted during drought 
situations aim to balance between the needs of customers (demand-side options) and those of 
the environment (supply-side options). However, it can take a considerable time, months or 
even many recharge seasons, before cumulative rainfall deficits associated with a drought are 
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removed and the supply demand balance returns to more normal conditions. This will need a 
sequence of wetter than normal months to occur. Therefore, many of the drought interventions, 
especially demand-side measures, may not be lifted until there is evidence of sufficient recovery 
in water resources to be reasonably confident that the threat to water supplies from prolonged 
drought conditions has diminished. 

2.42. As a result of the differing nature of droughts, there is no fixed order in which drought 
interventions are introduced, but there are some options that will tend to be implemented before 
others are considered. For instance, supply-side options that are potentially environmentally 
damaging, or demand-side options with larger social impacts, will tend to be reserved for only 
the most severe droughts, or to prevent the risk of the resource situation deteriorating to such 
an extent that the ability to supply customers could become seriously compromised unless 
Emergency Drought Orders are granted. 

2.43. An overview of the drought intervention options that are available to the Company is discussed 
in Section 0, along with an indication of which options are typically implemented more readily 
than others. This is reflected in the ordering of drought triggers and interventions, as described 
in Section 3. A discussion of the time needed to implement the options is also given within 
Sections 3 and 0. 

2.44. There is a need for a co-ordinated regional strategy for water resource management, especially 
during drought situations. The WRZs managed by Southern Water border on seven other water 
companies. It is therefore important that the Company works closely, both in the planning 
process and during the execution of the Drought Plan, with these companies (especially when 
there are inter-company transfers), with the EA and with other stakeholders. A discussion of the 
principles under which the existing bulk supply agreements with neighbouring companies would 
be managed under drought conditions is given in Section 0. 

Table 2.2 Summary of key concepts in drought planning and management 

Concept Explanation 

1) Drought Plan An operational plan which “should focus on a company’s actions if a 
drought were to occur in present circumstances. Drought plans should 
show how a company would operate in a range of droughts” (EA Mar 2011) 

2) Levels of service “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) 

3) Planning scenarios Different planning scenarios are used to test the robustness of a Drought 
Plan to the conditions experienced under historic droughts, under likely 
present day customer demands.  

4) Trigger levels 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. 

5) Intervention options The range of options that a company can impose to reduce demand or 
obtain additional water resources during periods of drought. 

6) Restrictions on water use The Company may impose restrictions on water use through a number of 
means: 

a) Temporary Bans of water use under powers provided in the Water 
Industry Act 1991. These can be introduced by water companies 
without the need to apply to the Secretary of State under conditions 
where it is experiencing, or may experience, a serious shortage of 
water for distribution; and 

b) Drought Order to restrict water use, under powers provided by the 
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Concept Explanation 

Water Resources Act 1991, and in accordance with the Drought 
Direction 2011. This requires that an application is made to the 
Secretary of State, who must be satisfied that: “by reason of an 
exceptional shortage of rain, a serious deficiency of supplies of water 
in any area exists or is threatened”. 

7) Drought Permits “An authorisation granted by the Environment Agency under drought 
conditions, which allows for abstraction / impoundment outside the 
schedule of existing licences on a temporary basis.” (EA Mar 2011) 

8) Drought Orders “An authorisation granted by the Secretary of State under drought 
conditions, which imposes restrictions on the use of water and/or allows for 
abstraction / impoundment outside the schedule of existing licences on a 
temporary basis.” (EA Mar 2011) 

9) Phasing of interventions The order in which demand-side and supply-side interventions are 
introduced, which reflects the impact and complexity of introducing each 
intervention and relates to the increasing severity of the on-going drought.  

 

Levels of service 
2.45. Levels of service set out the standard of service that customers can expect to receive from their 

water company. Southern Water’s existing levels of service with regard to droughts, were set 
out in the previous Drought Plan (Sep 2008) and in the WRMP (Oct 2009).  

2.46. The target level of service sets out what the Company aims to achieve. There are two target 
levels of service relevant to drought and water resource planning: 

 Customer target levels of service – which relate to the frequency and nature of 
restrictions that customers may experience (in the form of Temporary Bans on water 
use and Drought Orders on non-essential water use during drought conditions); and  

 Environmental target levels of service – which relate to the frequency of Drought 
Permits and Orders allowing modified abstraction regimes at some of Southern 
Water’s sources. 

2.47. However, as a result of the introduction of new powers to impose Temporary Bans on water use, 
under the WIA 1991 (as amended by FWMA 2010), some of these target levels of service will 
need to be amended. The Company’s current target levels of service are shown in Table 2.3. 

Table 2.3 Target levels of service 

Type of restriction/measure Frequency 

Customer target levels of service  

Advertising to influence water use 1 year in 5 

Temporary Ban on water use 1 year in 10 

Drought Order to restrict water use 1 year in 20 

Emergency Drought Order to restrict water use Only in civil emergency 

Environmental target levels of service  

Drought Permit/Order to increase supplies through relaxation of 
licence conditions, increase in licensed quantities, or other 
measures 

1 year in 20 
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2.48. There are two important caveats to note with regards to the levels of service stated above: 

 They apply to zones where supply and demand, as assessed within the Water 
Resources Management Plan, are approximately in balance. For zones such as 
Hampshire South, where there is currently a significant surplus under existing 
licence conditions, then measures will need to be applied for and implemented much 
less frequently. This is reflected in the drought triggers described in Section 3. 

 Return periods represent the frequency at which measures are actually implemented. 
It is likely that measures such as Permits and Orders will have to be applied for 
more frequently than shown in Table 2.3, because drought conditions may ease 
within the period between submitting an application and when it is granted.  A Permit 
or Order would only be applied if the water resource situation continues to 
deteriorate. Some Permits may be implemented as risk management measures on a 
more frequent basis, but this would be relatively infrequent unless drought 
conditions breach the return periods shown above.  

2.49. The Company considers that the design standards it is trying to adopt would reduce the 
likelihood of recourse to Emergency Drought Orders restricting water use to an absolute 
minimum. The current design is based on drought events within the period of over 100 years of 
historic records and therefore the Company considers that emergency measures would be 
required less frequently than this. However, before any consideration of such emergency events, 
Southern Water considers that there would likely be prior government designation of some form 
of national or regional emergency. 
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3. Drought triggers and scenarios 

Overall concept 
3.1. Drought triggers are used to identify when a company should change its normal operation and 

take proportional action. Inevitably, this might lead to the introduction of the demand-side and 
supply-side drought intervention measures that are available to it. The triggers are used to 
ensure that measures are introduced in a timely fashion, but are only implemented when they 
are actually required to manage the risk from a drought.  

3.2. The phasing of any action is based on a combination of the effect that each measure has on 
supply or demand, the impact that this might have on customers or the environment, and the 
complexity involved in introducing the measure. The triggers that have been developed by 
Southern Water are therefore intended to reflect the increasing severity of the drought and 
ensure that the measures that are associated with each set of triggers are introduced when, and 
only when, they are required.  

3.3. The figures below provide an indication of typical phasing of monitoring, triggers and 
interventions, based upon a simple ’“traffic light system’ where: yellow represents an impending 
drought; orange implies a relatively ‘normal’ drought and red a more severe drought. This 
classification is maintained in all subsequent sections of this Drought Plan. 

3.4. The triggers themselves are based on a variety of monitoring data and analysis tools that are 
used to translate that data into metrics that can be used as meaningful drought triggers. The 
resource mix within the Southern Water region, as described in Section 2, means that there are 
a number of different triggers and intervention measures that are used within each drought 
management area. They are supported by a set of monitoring data and analysis tools that 
increase in complexity as the severity of a drought situation increases.  

3.5. An overview of the relationships between monitoring, analysis tools, triggers and intervention 
measures, as applied by Southern Water, is provided in Figure 3.1 and Figure 3.2. This shows 
how each of these four categories progress as drought severity increases, and hence how the 
various aspects of drought management relate to the drought triggers. It should be noted that all 
categories are cumulative – i.e. monitoring, analysis or intervention measures introduced during 
less severe drought conditions will continue to be in place as further actions are considered and 
implemented. Triggers are generally separated into 3 ‘tiers’; impending drought, drought and 
severe drought, which relate to 1 in 5, 1 in 10 and 1 in 20 frequencies (to be consistent with 
Levels of Service) for those zones other than Hampshire (where there is a current resource 
surplus) 

3.6. Figure 3.1 and Figure 3.2 show that Southern Water use a combination of three types of 
triggers. The first two, relating to rainfall and flow/level are used as indicators and checks on the 
third component, the projected supply/demand balance. These triggers are used in conjunction, 
and there is no single indicator that is used to specify that a particular level of drought and 
associated management actions should be in place. This is a deliberate reflection of the mix of 
resource types and vulnerability that characterise Southern Water’s supply area.  

3.7. Because this is a phased programme, it is important to understand the complexity, associated 
lead times and implications in terms of customer, environmental and financial impacts that are 
involved in the monitoring analysis and intervention activities contained within the Drought Plan. 
These attributes are displayed as a greyscale index within Figure 3.1 and Figure 3.2, which 
relates to the categories described in Table 3.1. 

3.8. The actions taken by the Company will vary, depending on the risks and uncertainties including 
hydrological conditions, time of year, customer response to restrictions and long-term weather 
forecasts. Hence, these Figures provide a range of actions that will be taken to maintain 
supplies as drought conditions become more severe. 
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Table 3.1 Key to greyscale activity coding used in Figure 3.1 & Figure 3.2, and Figure 4.4 to Figure 4.9 

Activity Routine Enhanced Complex Very Complex 

Monitoring Routine – no additional resources 
required 

 Requires some additional 
resources to set up data gathering 
and reporting systems;  

Requires significant additional 
resources and probable use of 
external resources:  

 No significant lead time  1 month lead time 3 months lead time 

Tools & 
Analyses 

Routine analyses or simple 
spreadsheets/reports  requiring 
limited additional input 

Requires experienced staff to use 
relatively simple tools specifically 
for drought purposes.  

Requires use of complex tools (GW 
models, Catchmod etc.), possibly 
linked to Aquator resource models. 
Possible need for external 
resources.  

Requires complex tools and 
probabilistic assessment of future 
rainfall. Likely to require external 
resources.  

 No significant lead time 1 month lead time 3 months lead time 3 months lead time (assuming 
complex tools and analysis already 
in use) 

Triggers Simple triggers based on 
operational judgement 

 

Some complexity requiring 
evaluation of multiple triggers and 
simple estimate of supply/demand 
balance  

Triggers evaluate overall forecast 
risk across surface and 
groundwater indicators and 
combine in forecast supply/demand 
balance 

Careful, quantified consideration of 
all triggers and forecast rainfall 
risks in conjunction with risk based 
supply/demand forecast.  

Interventions Activities with limited/no impact on 
customers using existing SWS 
systems and operational 
procurement.  

Activities requiring some 
preparation and 
inconvenience/interaction with 
customers 

Activities requiring set up of 
internal organisations, 
inconvenience to customers and 
preparation/liaison with external 
regulators 

Activities involving significant 
inconvenience to customers, 
complex legislative processes, 
planning permission and/or 
significant procurement activities.  

 <1 month lead time 1 month lead time 1-3 months lead time 3 – 12 months lead time 
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Figure 3.1 Generalised overview of relationships & phasing of drought monitoring & analysis tools  
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Use forecasting tools and multiple 
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Note: WRRIS is the Water Resources Reporting Information System 
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Figure 3.2 Generalised overview of relationships & phasing of triggers & drought intervention measures 
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- March/April groundwater levels or river 
flows below ‘tier 1’ breach levels 

- Reservoir levels nearing control curves 

 

Building rainfall and 
soil moisture 
deficits 

- Groundwater levels & surface flows below 
’tier 2’ breach levels 

- Reservoir levels below relevant control 
curves 

Clear rainfall 
deficit* in some 
indicators  

Significant rainfall 
deficit* in some 
indicators 

- Groundwater levels & surface flows 
below ’tier 3’ year breach levels. 

- Increasing risk of no winter refill/ danger 
of reaching emergency storage 

Severe rainfall deficit* in increasing 
numbers of indicators 

Water efficiency 
messages 

Drought 
warnings 

Enhanced leakage/ 
water efficiency 
measures 

Phase 1 customer side restrictions (temporary 
bans on water use) 

Set up communications team & increasing intensity of drought messages 

Phase 2 
restrictions 
(Drought Orders to 
restrict water use) 

Initial key drought permits Enhanced drought permits & orders 

Drought operation of sources and bulk transfers Re-commission 
disused sources 

Other supply side measures (e.g. 
tankering, prepare for desalination) 

Clear risk of 
supply/demand 
imbalance without 
temporary bans 

Clear risk of 
supply/demand 
imbalance without 
drought permits 

Clear risk of supply/demand imbalance 
without Drought Orders 

Increasing 
uncertainty in 
supply/demand 
balance 

Significant rainfall 
deficit* in most/all 
indicators 

Phase 3 restrictions 
(all measures not 
introduced in 
Phases 1 & 2) 

* ‘significant’ and ‘severe’ deficit as defined for the rain 
gauges used in each Area – see Appendix C 

 

Establish and maintain contact with statutory consultees throughout drought development and de-escalation 
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Indicators of rainfall deficit 
3.9. Specific rain gauges with long term records and on-going monitoring by the Environment 

Agency have been identified within each drought management area. These are analysed to 
provide two categories of drought triggers: 

 Southern Water’s standard Drought Dashboard report contains comparisons against 
long term average values. These are used during normal conditions and in the lead 
into a drought to monitor general conditions within each area; and 

 As a drought progresses, analyses of Standard Precipitation Indices (SPI) and 
cumulative rainfall deficits, expressed as a Drought Severity Index (DSI), are used 
within each area to provide a more comprehensive coverage against indicators that 
have been specifically derived to reflect the water resource vulnerability of each area. 
Examples of these are provided below in Figure 3.3 and Figure 3.4 respectively. 
Both of these parameters are based on internationally accepted approaches to 
measuring drought severity. Technical information on their application is provided in 
Appendix B.  

 

Figure 3.3 Example of Standard Precipitation Index (SPI) trigger curve 

 

3.10. SPI provides a comparison of rainfall deviation from average values, normalised according to 
the natural variability (expressed as a standard deviation) of rainfall at a given site. It uses 
cumulative rainfall over a defined preceding period (between 3 and 30 months) to provide 
indicators of both drought intensity and drought duration. Information on category 1 and 2 
triggers is provided in Section 4, however, generally category 1 triggers relate to ‘normal’ 
drought conditions, while category 2 triggers relate to severe drought conditions. 
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Figure 3.4 Example of Drought Severity Index (DSI) trigger curve 

 

3.11. DSI provides a quantification of the total rainfall deficit that has accumulated for a given drought, 
and uses different indicators of the start and finish of a drought period to show how this deficit 
might have affected different types of resources.   

Indicators of flows and levels 
3.12. Each drought management area contains a number of indicators of flows and levels that are 

used to determine the approximate state of water resources based on specific monitoring points.  

3.13. For reservoirs, these use the same control curves that drive the deployable output analyses 
carried out for the Water Resource Management Plan. These curves allow the Company to 
determine the available storage and can then determine the most appropriate abstraction 
regime.  An example of a reservoir control curve is given in Figure 3.5.  
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Figure 3.5 Example of a Reservoir Control Curve 

 

3.14. During a drought, the Company monitors current reservoir levels and abstraction rates.  These 
are used to determine if reservoir levels have, or are likely to, fall below the ‘control curves’ for 
that reservoir for a given month.  In a conjunctive use WRZ, it may be possible to take more 
water from groundwater storage in order to reduce the take from reservoirs and conserve stocks, 
and in this case the Aquator models that are used in the supply/demand assessment (see 
below) will contain the relevant control curves for each reservoir.  

3.15. For run of river abstractions and groundwater abstractions, curves have been developed based 
on percentiles of minimum monthly river flow and groundwater level records. These curves have 
been derived so that they are ‘breached’ with an average frequency equal to the return period 
used for the trigger value. For example, if a groundwater record spans 100 years, then the one 
in 20 year breach curve is equal to a monthly profile that would have been breached (at one or 
more points) for a total of five years within the groundwater level time series record for that 
observation borehole. ‘Breach’ curves for each area are provided in Appendix B. An example of 
a groundwater ‘breach curve’ is provided in Figure 3.6 below (which contains both ‘category 1’ 
and ‘category 2’ curves, along with historic minimum groundwater levels).  
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Figure 3.6 Example of groundwater level drought triggers 

 

 

Supply/demand balance 
3.16. As a drought progresses, Southern Water instigates the use of its Drought Management Tool in 

order to examine the current balance between available resources and likely demand and 
examine the risk that the drought might cause a failure of the supply/demand balance in the 
coming months. This assessment tool is based on: 

 Anticipated potential resource availability over the forecast period; 

 Potential demand ‘envelopes’ based on current readings of Distribution Input and 
calculated leakage; and 

 Current and anticipated operational issues and source outages that are currently 
affecting, or might affect, the availability of water supplies.  

3.17. There are two levels of approach that are used when carrying out the supply/demand analysis. 
These are described in Figure 3.9, which shows the ‘simple’ and ‘modelling’ approaches that 
are referred to in Figure 3.1. Both approaches use the same Drought Management Tool 
spreadsheet, but the simple approach uses simple forecasting methods for surface water, such 
as the river recession curve shown in Figure 3.7, and standard ‘default’ values contained in the 
Drought Management Tool to estimate likely resource availability. The ‘modelling’ approach 
uses a range of modelling tools that are available for forecasting likely future resource positions. 
These include Catchmod rainfall-runoff models and groundwater regression models, which feed 
into Aquator conjunctive use water resource models. These models can use recent and forecast 
rainfall and Distribution Input records to produce estimates of likely future, area wide, 
conjunctive use resource capability. These are then used within the Drought Management Tool 
to produce risk based forecasts of supply and demand.  
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Figure 3.7 Example of a River Recession Curve 

 

3.18. It should be noted that there are two forms of demand data that are used for the purpose of 
drought management, as illustrated in Figure 2.3: 

 Daily demand; and 

 Average day peak week demand (ADPW). 

3.19. The ADPW is used to represent critical summer demands and is the average daily demand in 
the seven continuous days when the highest demand occurs.  

3.20. Summer demands are influenced by discretionary water use, especially garden watering, 
although agricultural demand and tourism also influence the seasonal variations in demand. 
Typical differences in household demand for water are shown in Figure 3.8. Summer demands 
therefore tend to be higher during periods of hot dry weather than during periods of cool wet 
weather. High weather-related demands can take place at any time from May to August, 
although typically the highest demands occur in late July or early August.   

3.21. The average daily demand is the average demand over an entire year and so takes into 
account high demands in summer and lower demands in winter. Annual average demands 
therefore also tend to be higher in years characterised by hot, dry summers. 

Figure 3.8 Typical daily household consumption profiles in winter (left) & summer (right) (after WRc 2005) 
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Figure 3.9 Approach to supply/demand balance analysis during drought conditions 
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Summary of drought monitoring 
3.22. Much of the drought monitoring that is carried out relates to the rainfall, level/flow, demand and 

operational status information that are required to analyse and compare the situation against 
the drought triggers described above. However, it should be noted that this is supported by 
other types of monitoring that is carried out to support the intervention measures associated 
with those drought triggers. This includes: 

 Environmental monitoring to support potential Drought Permits and Orders. Many of 
these Permits and Orders will require additional baseline information to support the 
environmental assessment that is required as part of the application. Additional 
information on water quality, ecology or fisheries may therefore need to be gathered 
in advance of the relevant application. Further information on this is provided in 
Section 7; 

 Environmental monitoring to support the Environmental Action Plans that are 
required to manage any environmental impacts that might occur as a result of 
Permits or Orders; 

 Enhanced operational monitoring to support on-going tactical supply management 
decisions (for example to forecast water quality or outage risks that might 
materialise, or to prioritise borehole pumping regimes); and 

 Customer and regulator feedback on the impacts of the drought management 
activities. 

Forecasting 
3.23. Once it is recognised that drought conditions are in place and there is a risk that severe drought 

conditions could develop, forecasting of potential drought conditions are undertaken using the 
Catchmod, Aquator and Drought Management Tools described above for the supply/demand 
balance assessment.  

3.24. For the modelling assessment, recent historic rainfall and evaporation is first of all input to the 
Catchmod river flow models and, where available, groundwater tools, to establish baseline 
conditions. Potential rainfall and evaporation scenarios are then developed based on historic 
sequences, and these are run through the models to predict possible resource availability from 
the current drought situation. These are then run through the Aquator water resource models to 
determine the conjunctive use capability of the supply system.  

3.25. Forecasting of potential demand is based on current distribution input values, modified by 
current leakage levels. These are fed into historic dry year demand ‘envelope’ curves to 
produce an unmodified demand forecast. The impact of demand management measures, 
including Temporary Bans, Drought Orders to restrict water use and leakage reduction 
initiatives are then factored into the forecast as appropriate.  
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4. Area specific drought management 
triggers and activities 

4.1. Management of drought within the Southern Water Region is carried out according to three 
Areas (see Figure 2.2): 

 The Eastern Area, which incorporates the Kent Medway, Kent Thanet and Sussex 
Hastings Water Resource Zones (WRZs); 

 The Central Area, which incorporates the Sussex North, Sussex Brighton and 
Sussex Worthing WRZs; and 

 The Western Area, which incorporates the Hampshire Kingsclere, Hampshire 
Andover, Hampshire South and Isle of Wight WRZs. 

4.2. Although these Areas contain a number of separate WRZs, they are managed as semi-
integrated blocks because there is significant bulk water transfer capability between the WRZs. 
This means that an area-wide perspective is required when drought management measures are 
being considered.  

4.3. A summary of the monitoring, assessments, triggers and supply-side intervention measures for 
each Area is provided below. It should be noted that demand-side measures are not detailed as 
these are effectively the same for each Area and follow the phasing indicated in Figure 3.2. 

Eastern Area 
4.4. Details of the information, timing and activities involved in drought management for the Eastern 

Area are provided in Figure 4.4 and Figure 4.5. A map of the Eastern Area is presented below. 

Figure 4.1 Map of Eastern Area 
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4.5. Notes on monitoring, triggers and interventions are as follows: 

 This is the only Area with significant reliance on reservoir storage, so triggers and 
interventions based on reservoir levels are important. Trigger control curves for the 
P562-G587 system and O451 reservoir are provided in Appendix B and relevant 
Catchmod forecasting models are available for all of the relevant river reaches that 
contribute to supply availability for these reservoirs. There is a run of river source at 
T656, which also has an associated Catchmod forecasting model. However, 
because it is a relatively minor source, flows within the river are not used as a 
drought indicator outside of the supply/demand analysis; 

 The Kent Medway and Kent Thanet groundwater sources provide a large proportion 
of the resource for this area, and this is monitored through the Little Bucket Farm 
and Oad Street (naturalised to account for nearby abstraction) observation 
boreholes. Return period ‘breach’ curves for these boreholes are provided in 
Appendix B. Source capability assessments for groundwater are based on the 
drought return period as identified by the two observation boreholes, and the 
estimates of deployable output that relate to the relevant return period severity; 

 For rainfall indicators, the key gauges at Scotney Castle and Canterbury have been 
chosen to be representative of the Medway/Eastern Rother surface water systems 
and the Kent Medway/Thanet boreholes respectively. Gauges in the Sussex 
Hastings area were considered, but these represent a very small proportion of the 
Eastern Area resources (mainly just O451 reservoir) and are not therefore 
considered to be representative drought monitors. Rainfall indices and associated 
trigger values are provided in Appendix B. The relatively long storage times involved 
in the River Medway (P562-G587) system and the Kent Medway and Kent Thanet 
borehole sources means that the SPI and DSI indicators that have been chosen are 
a combination of moderately long and very long term rainfall deficits. Four indicators 
have been selected to reflect rainfall deficits, these are: 

– 12 and 30 month rolling deficit indicators (SPI); 

– Cumulative rainfall deficit (DSI) with a 12 month termination rule. 

 Rain gauges that are required to support the Catchmod forecasting tools described 
above are detailed in Table 4.1. 
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Central Area 
4.6. Details of the information, timing and activities involved in drought management for the Central 

Area are provided in Figure 4.6 and Figure 4.7. A map of the Central Area is presented below. 

Figure 4.2 Map of Central Area 

 

4.7. Notes on monitoring, triggers and interventions are as follows: 

 There is a mix of resources within the Central Area. The largest groups are the 
Sussex Brighton and Sussex Worthing groundwater sources, which are monitored 
through the Whitelot Bottom (Brighton) and Chilgrove (Worthing) observation 
boreholes. Groundwater levels at Whitelot Bottom are affected by abstraction at the 
nearby N244 and R771 sources, so groundwater levels are ‘normalised’ based on 
the rules that are contained within the Whitelot Bottom assessment tool. This tool 
has been developed using a lagged regression analysis to allow groundwater levels 
in the western side of the Brighton WRZ to be estimated based on the previous 24 
months rainfall and six months abstraction time series and can be used to forecast 
potential resources in the Brighton Block during drought periods. The return period 
‘breach’ curve triggers used to monitor groundwater conditions at Chilgrove and 
Whitelot Bottom (abstraction normalised levels) are provided in Appendix B; 

 The next most important resource in the Central Area is the combined run-of river 
and groundwater abstraction located at R648. This feeds both the Sussex North 
WRZ, and the Sussex Worthing WRZ (via the Rock Road transfer main). Drought 
conditions there are monitored based on the semi-naturalised flow over Hardham 
weir (i.e. flow net of the surface abstraction at R648), and groundwater levels in 
abstraction borehole (ABH) 10. Flows over Hardham weir form a key drought trigger 
for the Central Area, and the relevant return period ‘breach’ curves are provided in 
Appendix B. Because R648 is a conjunctive use source, the risk to the resource 
comes from a combination of the level and duration of surface water availability, as 
longer periods of low river levels means there is a greater reliance on the 
groundwater storage. The curves provided in Appendix B are therefore based on 
cumulative deviation from the long term mean, rather than absolute river levels. 
Catchmod models of both the Western Rother and River Arun are available and 
used for resource forecasting at R648. The dominance of abstraction on 
groundwater levels within the S466 basin groundwater source means that ABH 10 is 
used for reference, rather than as a drought trigger; 
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 The E282 reservoir is a relatively minor resource because of its small surface water 
catchment area, but it is monitored as part of the overall drought situation 
assessment. Control curves for the reservoir are provided in Appendix B and a 
Catchmod based forecasting model is available for the reservoir; 

 For rainfall indicators, the key gauges at Petworth Park, Chilgrove and Patcham 
have been chosen to be representative of R648 and the Sussex Worthing and 
Sussex Brighton Water Resource Zones respectively. Two gauges are necessary for 
the coastal strip represented by the Sussex Worthing & Brighton WRZs because 
Chilgrove is located outside of the coastal WRZs and Patcham has a relatively short 
record, so both are needed to understand the resource situation. Rainfall indices for 
E282 are not considered to be an appropriate part of the drought severity 
assessment because of the relatively minor contribution of the reservoir resource. 
Rainfall indices and associated trigger values are provided in Appendix B. The 
analysis carried out for the Whitelot Bottom assessment tool indicated that the 
Sussex Brighton and Worthing resources are vulnerable to relatively short droughts 
of between 12 and 24 months. The nature of the Western Rother and relatively small 
storage in the S466 Basin means that R648 is also vulnerable to short (as little as 12 
month), intense drought. The four indicators that have been selected to represent 
rainfall deficits are therefore: 

– 12 and 24 month rolling deficit indicators (SPI); 

– Cumulative rainfall deficit (DSI) with a 12 month termination rule. 

 Rain gauges that are required to support the Catchmod forecasting tools are 
detailed in Table 4.1 
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Western Area 
4.8. Details of the information, timing and activities involved in drought management for the Western 

Area are provided in Figure 4.8 and Figure 4.9. A map of the Western Area is presented below. 

Figure 4.3 Map of Western Area 

 

4.9. Notes on monitoring, triggers and interventions are as follows: 

 Resources in the Western Area are dominated by the surface and groundwater 
abstractions on the Rivers Test and Itchen at B513 and Y841. Under the current 
licensing arrangements, the Hampshire part of the Area is highly drought resilient 
and the main concern relates to the availability and performance of the cross-Solent 
main that transfers water from the Hampshire South WRZ to the Isle of Wight. This 
main resource base on the Test and Itchen is monitored through flow records at the 
Allbrook and Highbridge gauge on the River Itchen, just downstream of the Y841 
intake. Flow is calculated net of the abstraction at Y841. Groundwater conditions 
within the more northern parts of the Hampshire Chalk aquifer are monitored using 
the Clanville borehole, and Chalk groundwater conditions on the Isle of Wight are 
monitored using the Carisbrooke borehole (naturalised for abstraction from the 
nearby abstraction). ‘Breach’ curves for the river flows at Allbrook & Highbridge and 
the Carisbrooke boreholes are provided in Appendix B. It should be noted that the 
current large resource availability in the Hampshire South WRZ means that drought 
measures are only required when very severe hydrological conditions occur, which 
is why the breach return periods are much higher than in other zones. This situation 
will however change at such time as the Itchen sustainability reductions are 
implemented; 
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 As drought conditions progress within the Western Area, Catchmod models of the 
rivers Eastern Yar (at Burnt House) and Medina (at both Shide and Blackwater) are 
available to forecast supply availability for key resources such as the Medina-Yar 
Transfer and N472 on the Isle of Wight. The output capacity of the N472 surface 
water source and a number of groundwater sources is constrained by licence 
conditions that relate to river flows, so the Catchmod models form an important part 
of drought forecasting. As well as the usual supply/demand balance analysis, 
drought conditions on the Isle of Wight also need to be considered in relation to the 
need for supplies from the cross-Solent main. Unlike other infrastructure this cannot 
be repaired quickly if it is damaged, so this risk vulnerability is taken into account 
when drought measures are being considered for the island and it is clear that 
indigenous resources will not be able to meet demand under drought conditions; 

 Under very severe droughts it may become necessary to forecast resource 
availability in the Test and Itchen rivers, and Southern Water has access to a 
groundwater model that is capable of doing that. The model is, however, complex to 
set up and run when compared to Catchmod, Aquator and the other drought 
management tools, and the current high level of resource availability in Hampshire 
South means that this would only be used during very severe drought events. 
Simple baseflow analysis of the flows at Allbrook and Highbridge would provide 
sufficient warning of such potentially extreme droughts; 

 For rainfall indicators, the key gauges at Otterbourne, Andover and Carisbrooke 
have been chosen to be representative of the Test and Itchen, northern Hampshire 
and Isle of Wight resource groups respectively. Rainfall indices and associated 
trigger values are provided in Appendix B, and, as with river flow indicators relate to 
high return periods for Hampshire. The resource situation is markedly different for 
the high storage, persistent, chalk fed sources of the mainland and the low storage, 
constrained sources of the Isle of Wight. The Test and Itchen resources need both 
long term drought and shorter term persistent dry conditions to present a problem, 
as drought needs to be both intense (to limit recharge) and long (to deplete the 
groundwater storage). The Isle of Wight is much more vulnerable to short, sharp 
drought events such as 1921 and 1976. The indicators that have been selected to 
represent rainfall deficits are therefore: 

– Hampshire: 12 and 30 month rolling deficit indicators (SPI); total cumulative 
rainfall deficit indicators (DSI) with a 12 month termination rule; 

– Isle of Wight: 12 and 24 month rolling deficit indicators SPI; total cumulative 
rainfall deficit indicators (DSI) with a 12 month termination rule. 

 Rain gauges that are required to support the Catchmod forecasting tools are 
detailed in Table 4.1. 
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Figure 4.4 Relationships & phasing of drought monitoring & analysis tools for the Eastern Area 
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Figure 4.5 Relationships & phasing of triggers & supply side intervention measures for the Eastern Area 
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Figure 4.6 Relationships & phasing of drought monitoring & analysis tools for the Central Area 
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Figure 4.7 Relationships & phasing of triggers & supply side intervention measures for the Central Area 
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Figure 4.8 Relationships & phasing of drought monitoring & analysis tools for the Western Area 
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Figure 4.9 Relationships & phasing of triggers & supply side intervention measures for the Western Area 
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- Allbrook/Highbridge flows and 
Clanville levels close to 1 in 50 year 
breach values 

Soil Moisture Deficit for 
South East/West region near 
normal 
Rainfall deficits >90% of 
Long Term Average 

- Carisbrooke borehole levels below 1 in 10 
year breach curve. 

- Allbrook/Highbridge flows and Clanville 
levels below 1 in 50 year breach values 

Otterbourne, 
Andover & 
Carisbrooke 
SPI and/or DSI 
category 1 

Otterbourne, 
Andover & 
Carisbrooke some 
category 2 SPI & 
DSI 

- Carisbrooke borehole levels below 1 in 
20 year breach curve. 

- Allbrook/Highbridge flows and Clanville 
levels below historic minima 

Otterbourne, Andover & Carisbrooke SPI & 
DSI increasingly in category 3 

U433 MRF reduction 
Drought Permit 

H614 & N472 (Burnt House) MRF reduction 
Drought Permits. 
N472 (E Yar) further MRF & operation 
changes – Drought Order. 
K253 MRF reduction Drought Order. 
Permit to re-commission Y422 source. 
B513 MRF reduction Drought Order 

Limit the use of indigenous 
groundwater sources on the Isle of 
Wight (such as K453) as much as 
possible 
Maximise cross-Solent transfer 

Tankering from other areas 
Re-commission R176 source 
Prepare for emergency desalination at 
N472 

Clear risk of 
supply/demand 
imbalance without 
temporary bans 

Clear risk of 
supply/demand 
imbalance without 
drought permits 

Clear risk of supply/demand imbalance 
without Drought Orders 

Increasing 
uncertainty in 
supply/demand 
balance 

Otterbourne, 
Andover & 
Carisbrooke mostly 
category 2 SPI & DSI 

Negotiate bulk supply arrangements 
where possible 
Continue to maximise cross-Solent 
transfer 
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Table 4.1 Additional raingauges used for incorporation into supply forecasting tools 

Eastern Area Central Area Western Area 
Burwash Common 
Crowhurst Bridge 
Farthing Common  
Goudhurst Ps  
Great Tong 
Lower Standen Ps  
Mersham Newhouse 
Pembury 
Penshurst Place 
Reed Court 
South Park Farm 
Southwood 
Upper Stonehurst 
Weir Wood  
West Stourmouth 

Applesham 
Barlavington 
Cowdray Park 
Didling 
East Grinstead 
Hardham 
Hindhead 
Horsham Wimb. 
Housedean Farm 
Jarvis Brook 
Lower Beeding 4 
Ockley 2 
Peacehaven 2 
Ramsdean 
Roundhurst 
Saints Hill Ps 
Selbourne 
Upper Stonehurst 
Wakehurst Place 
Weir Wood 

Afton 
Blackwater 
Burnt House GS 
Carisbroke 
Chillerton 
Godshill 
Knighton 
Niton 
Ryde 
Sandown 
Shide 
Ventnor Park 
Wroxall 

*N.B. excludes the key drought monitoring gauges and all of the gauges used in the Test and  Itchen Groundwater 
Model 
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5. Analysis of plan using historic 
droughts 

5.1. This Section provides a description of how Southern Water would typically respond to historic 
drought patterns if they were repeated under current supply system capability and customer 
demand patterns. This has been presented using tables and descriptions rather than figures, as 
this provides a better explanation of the overall process and timing and reflects the inclusion of 
the overall supply/demand analysis as a key part of the drought decision process. However, the 
timing of actions and breaching of respective trigger levels are broadly based on analyses of 
historic conditions against the trigger values and charts presented in Appendix B. 

5.2. It should be noted that all trigger curves have been developed based on return period analysis 
using historically generated sequences. Therefore, whilst only the more severe droughts are 
presented for full scenario analyses within this section, breaches of trigger curves during less 
severe droughts have been specifically designed to occur at the intervals quoted within Section 
3. The drought scenarios presented in this section are designed to demonstrate that the system 
and triggers used by Southern Water provide sufficient time for effective intervention; they are 
not designed to show how often specific triggers are breached.  

Contact with Statutory Consultees 
5.3. Under normal conditions the company is in regular contact with statutory consultees regarding a 

range of issues.  Under all the drought scenarios assessed below, the statutory consultees will 
be informed as soon as the company is in a situation of impending drought in order to agree an 
enhanced schedule of reporting, face-to-face and telephone meetings for the duration of the 
drought and, following cessation of the drought, the period of de-escalation.  This schedule 
would be adapted as required to ensure that the formal requirements for consultation with the 
statutory consultees are fulfilled with regard to each drought permit/order application. 

Eastern Area 
5.4. The nature and impact of historic drought events on the WRZs of Eastern Area are shown in 

Table 5.1. In terms of recent droughts, 2004/07 was similar to the 1921 event, but extended into 
a second dry winter that just touched the 1 in 20 year control curve for P562 reservoir. Hosepipe 
bans were therefore imposed during 2005 and Permits for the River Medway were applied for 
during the 2005/06 winter to enhance the winter refill of P562. Drought Order applications 
(including a ban on non-essential use) were applied for in the spring of 2006 but in practice wet 
spring and summer conditions meant that these did not have to be implemented. 

5.5. In order to demonstrate timescales and the suitability of drought responses during critical 
drought conditions, further information on the 1901-03 and 1921-22 droughts is provided after 
Table 5.1. Details for other droughts have not been provided as these are either less severe 
(and hence involve fewer triggers) or stop suddenly (e.g. 1976 is very similar to 1921, but stops 
abruptly in the September of 1976).    

Central Area 
5.6. The nature and impact of historic drought events on the WRZs of the Central Area are shown in 

Table 5.2. In terms of recent droughts, 2004/07 was similar to the 1921 event, but there was 
greater rainfall in the autumn of 2005 that delayed the need for Drought Orders. Following the 
second dry winter in 2006, it became necessary to apply for a ban on non-essential use, but the 
wet summer meant that this did not have to be implemented.  

5.7. In order to demonstrate timescales and the suitability of drought responses during critical 
drought conditions, further information on the 1921-22 drought  and the 1976 drought are 
provided after Table 5.1. Details for other droughts have not been provided as these are less 
severe (e.g. 1933/34), or only affect groundwater resources (e.g. 1973).  
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Western Area 
5.8. The current licence conditions and operational experience, since the licences were issued in the 

1980s, suggest that neither the Y841 nor the B513 sources are sensitive to drought conditions 
under the terms of the existing abstraction licences.  Figures 5.1 and 5.2 below show the 
simulated daily flows since 1920 on the rivers Test and Itchen, respectively.  The historic record 
shows that, for the Test, none of the worst droughts (1921-22, 1933-34, 1976, 1991-92 and 
2005-06) would have given rise to any restriction on B513.  Similarly, Y841, which has no MRF, 
has never been constrained by drought conditions.  There is therefore no summary table for 
Western Area similar to those for Eastern Area (Table 5.1) and Central Area (Table 5.2). 

5.9. The situation for the Isle of Wight is complicated by the fact that it is supported by the cross-
Solent transfer main. Under the current system it has been demonstrated that this full supply 
(from Hampshire South) would be available throughout all historic droughts. However, the 
increased dependence on the transfer increases the risk to supply on the Isle of Wight and 
some precautionary measures such as Temporary Bans on water use and preparation of a 
Drought Permit for U433 would be applied during certain droughts. The Isle of Wight is 
generally most vulnerable to shorter, severe drought sequences such as 1921 or 1976 and 
measures such as Temporary Bans or Drought Permits would be introduced when triggers fell 
below the relevant thresholds and the risks to supply from even partial outages of the cross-
Solent main became too great.  

Figure 5.1 Simulated naturalised flows at the MRF point on the Great Test (1920-2008) 
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Figure 5.2 Simulated naturalised flows on the River Itchen at Allbrook & Highbridge (1920-2008) 
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Table 5.1 Eastern Area – Summary of historic drought characteristic and activities 

Drought 
year(s)  

Type and nature of 
drought 

Impact in Eastern Area Likely triggers & activities during drought event 

1900 - 
1903 

Overall the most severe 
drought for the Eastern 
area in the historic 
record due to the length 
of the drought.  
Very limited refill occurs 
from the 1900-1901 
winter until the spring of 
1903. 

The impact of the drought is due to a continuous 
recession over an extended period.  P562 is drawn 
down by both providing support to G587 and meeting 
demand at P647 WSW.  The impact of this drought on 
G587 and O451 reservoirs is less marked due to the 
use of the P562-G587 transfer to support demand in 
the Sussex Hastings WRZ.  However, storage in these 
reservoirs is drawn down close to the emergency 
storage level. 
Groundwater levels would become very low due to the 
persistence of this drought in the Kent Medway and 
Thanet area.  

Rainfall indicators would already indicate concern and deficits from the 
previous dry period (1897- 1899), but reservoir levels would be 
reasonable. Reservoir triggers would be approached during the lead into 
the second dry winter (12 – 18 months in), and rainfall indicators would 
show serious deficit. Temporary bans would be put in place and River 
Medway system Permits (P562 reservoir) would be applied for. Licence 
constrained groundwater sources and T656 outputs would be 
maximised.  
The dry autumn before the third dry winter would cause serious concern 
and Phase 2 restrictions, plus further Permits & Orders would be used.  
As noted previously, additional information on the ‘timeline’ and timing of 
interventions for a ‘design’ drought such as this are provided in the next 
Section.    

1921 & 
1922 

Two-year drought, 
although 1921 was 
much more severe than 
1922. 1921 represents a 
‘whole season’ single 
year drought, where dry 
winter was followed by 
very little rainfall right 
through the summer and 
autumn. Rainfall deficits 
were less severe than 
those experienced 
further west.  

Overall the hydrological conditions in 1921 would 
result in the largest recessions and impacts on 
reservoir volumes caused by a single year’s drought. 
However, because the reservoirs would have been 
able to fill in the winter of 1920 and spring of 1922, the 
actual drought impact would not have been as 
significant as the longer term droughts.  
Groundwater levels would lower, but not as much as 
during the 2-3 year events.  

Following the very dry end to the 1920/21 winter, rapid recession would 
start to occur in reservoir storage and groundwater. Precautionary 
temporary bans may be applied for prior to the summer peak, although 
they could be delayed until autumn.  Licence constrained groundwater 
sources and T656 outputs would be maximised. 
As the drought extended towards winter, then River Medway Permits 
would be applied for, and used whilst the dry conditions persisted. 
Phase 2 restrictions on temporary use would be applied for, but would 
be unlikely to be imposed.  
As noted previously, additional information on the ‘timeline’ and timing of 
interventions for a ‘design’ drought such as this are provided in the next 
Section.    
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Drought 
year(s)  

Type and nature of 
drought 

Impact in Eastern Area Likely triggers & activities during drought event 

1934-35 
and 
1944-45 

Two-year droughts 
(including two 
consecutive dry winters). 
These would have 
affected groundwater 
levels generally and also 
provided extremely 
limited refill to the 
reservoirs in the 
intermediate winter.  

These two droughts represent the second worst 
events on record for the three reservoir system and 
demonstrate the risk that very dry two winter events 
can pose. The key impact of these events is the near 
emptying of P562 (without drought interventions), 
which would prevent the availability of transfers to 
support G587 and (indirectly) O451, hence 
threatening supplies from those two reservoirs as well.  
Groundwater levels would be similar to the 1901-03 
droughts due to the very dry winters involved. 

Rainfall and reservoir indicators would be reasonable throughout the first 
summer after the dry winter, but lack of rainfall in the autumn and early 
winter would trigger temporary bans and River Medway permits 
simultaneously during late winter/early spring of the second year.  
Continuing dry conditions into the autumn of the second year would 
trigger concerns for all longer term indicators (30 month rainfall, DSI and 
groundwater levels), resulting in applications and possible use of further 
Permits and Orders during the second dry winter.  

1976 One-year drought. This 
drought was a 
combination of an 
extremely dry period 
from winter 1975/76 
through to September 
1976, combined with 
extremely high demand.  

Although 1976 was a very severe single winter and 
summer event, it would not have had a severe impact 
on overall reservoir storage at P562. However, the 
extremely rapid rate of recession in reservoir volumes 
at P562 and O451 would have caused significant 
concern as the drought developed.  Groundwater 
levels would be low and causing concern due to the 
rapid drawdown, but actual levels would not become 
as low as encountered in other droughts 

Similar to 1921, but earlier recession would result in hosepipe bans prior 
to the summer. Permits would start to be applied for due to the P562 
recession, but would not be implemented due to the early breaking of 
the drought.   

1989-
1992 

Long duration 
groundwater droughts 

This drought would have affected groundwater 
sources and river baseflows, and hence threaten 
reservoir volumes following the dry winters. However, 
in the event there was sufficient spring/summer rainfall 
to allow temporary reservoir refill and hence prevent 
the drought becoming as serious as the 1930s or 
1940s.  

This type of drought is only likely to trigger Temporary Bans, along with 
operational interventions such as maximisation of outputs from licence 
constrained groundwater sources and T656. 
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Table 5.2 Central Area – Summary of historic drought characteristic and activities 

Drought 
year(s)  

Type and nature of 
drought 

Impact in Central Area Likely triggers & activities during drought event 

1921 & 
1922 

Two-year drought, 
although 1921 was 
much more severe than 
1922.  
For the Central Area, 
1921 represents a very 
severe ‘whole season’ 
single year drought, 
where an extremely dry 
winter was followed by 
very little rainfall right 
through the summer and 
autumn.  
1922 was also very dry, 
but summer rainfall kept 
flows higher at R648, 
and provided much 
larger inflows to E282. 

River recession in 1921 mean that abstraction at R648 
surface water would become constrained by the 
existing MRF very early. Flows fell to around, or even 
slightly below, the MRF for much of the summer and 
autumn. The extended nature of the event throughout 
summer and autumn would mean that the S466 
groundwater source would have to be used, depleting 
that resource and placing greater stress on E282 and 
Sussex Brighton/Worthing.  
Although surface water availability was greater in 1922 
(especially at E282), it is likely that groundwater would 
have become even more stressed, requiring support 
from surface water sources where this was available. 

Curves for the R648 surface water course would be breached in the 
spring of 1921, so the S466 groundwater would be rested as much as 
possible from that point on. Rainfall indicators would be sufficiently low 
to result in a ban on temporary use prior to the summer and use of the 
Portsmouth Water transfer. S466 groundwater would have to be used 
throughout the summer, and E282 water levels would drop rapidly below 
the first control curve, resulting in a need for a drought Permit on the 
Western Rother, which would be used during the very dry autumn. This 
would be followed by a Permit application at E282.  
Rainfall indicators, groundwater levels on the Sussex Coast, and 
ongoing extremely low river flows would be sufficient to trigger an 
application and imposition of a ban on non-essential use, a second 
stage Permit application at R648 and a Drought Order application for 
E282. Some rain in winter 1921/22 would probably mean that further 
measures would not be applied, but other measures would remain in 
place until the breaking of the drought in winter 1922.  
As noted previously, additional information on the ‘timeline’ and timing of 
interventions for a ‘design’ drought such as this are provided in the next 
Section.    

1933-34 Two-year drought. This 
would have affected 
groundwater levels 
generally and also 
produced extremely 
limited inflows to E282. 
Sporadic summer and 
autumn rainfall would 
have kept flows higher 
at R648 than in the 
1920s drought 

Drought impacts would have developed towards the 
end of the second year. Lack of recharge would have 
caused problems with groundwater abstraction, and 
there was a lack of refill at E282.  
Some support flow would be available at R648 river 
abstraction in 1934, but E282 would probably have to 
be rested to its absolute minimum abstraction.  

Lack of severity in rainfall indicators and wetter spring/summer 
conditions at R648 mean that bans on temporary use would be unlikely 
until the autumn/winter of 1933. However, very low reservoir levels at 
E282 and low groundwater levels at Whitelot Bottom would mean that 
winter Permits at R648 and E282 would be applied for soon after the 
temporary ban, partly to ensure that transfers from R648 to the Sussex 
Coast could be maximised and groundwater sources could be rested.   
Some rain in winter 1933/34 would delay the introduction of further 
measures until late spring 1934, but at that point second stage permits 
would be applied at R648 and bans on non-essential use would be 
applied for prior to the winter. 
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Drought 
year(s)  

Type and nature of 
drought 

Impact in Central Area Likely triggers & activities during drought event 

1976 One-year drought. This 
drought was a 
combination of an 
extremely dry period 
from winter 1975/76 
through to September 
1976, combined with 
extremely high demand.  

Constraints at R648 would have been exacerbated by 
very high levels of demand. The risk to the peak would 
therefore be significant. Prior to the heavy rainfall in 
September, concerns over developing groundwater 
conditions and relatively low storage in E282 would 
mean that support from those storage sources would 
need to be limited. 

River indicators would be similar to 1921, but shorter term rainfall 
indicators would be worse and there would be a more rapid groundwater 
recession at Whitelot Bottom. Measures would therefore be similar to 
1921, but with earlier use of the Portsmouth transfer, Temporary Bans 
well in advance of the summer and Drought Permit applications prior to 
the end of summer. It is unlikely that the Permits would actually be used 
due to the early breaking of the drought in the September of 1976.  
As noted previously, additional information on the ‘timeline’ and timing of 
interventions for a ‘design’ drought such as this are provided in the next 
Section. 

1989-
1992 

Long series 
groundwater droughts 

This drought would have affected groundwater 
sources, but significant late spring/summer flows and 
some autumn spate flows would have provided 
reasonable run of river abstraction capability and E282 
refill water.  

Because of concerns over the longer term rainfall indices and recessions 
at E282, this type of drought would be likely to generate some temporary 
bans on use, drought operation of S466/Sussex Coast groundwater and 
use of the Portsmouth transfer. However, it would not trigger any other 
interventions. 
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Eastern Area: Scenario testing and timelines for critical 
droughts 

5.10. This section provides analysis for key indicators in the Eastern Area during severe, historically 
based, drought scenarios. It concentrates on the most significant surface, groundwater and 
reservoir storage indicators, which would be supported operationally during an actual drought 
by other indicators, including supply/demand forecasts, other reservoirs, groundwater levels at 
Little Bucket and cumulative rainfall deficit charts. These have not been included because they 
would either depend on exact operations in the year prior to the drought (e.g. supply/demand 
forecasts), are not available for historic droughts such as the ones being modelled (e.g. Little 
Bucket) or would simply reflect the timelines on the charts that are shown (other reservoirs and 
cumulative rainfall deficits).  

5.11. When the company reaches impending drought, this will be formally communicated to the 
statutory consultees and at this point a schedule of face-to-face and telephone meetings with 
the relevant bodies will be agreed.  The schedule would also include sharing the fortnightly 
water situation reports produced by the company’s Drought Technical Group, which would be 
convened as soon as it is confirmed that the company is in impending drought.  The regularity 
of these reports, which detail water levels and triggers, would be reviewed as the drought 
progresses and following the cessation of the drought through to the end of the drought de-
escalation process.  

1901-03 type drought event 
5.12. Key selected trigger profiles for the 1901-03 drought are provided in Figure 5.3 and Figure 5.4 

below. This shows that the following drought actions and timings would be taken in response to 
the drought: 

 Groundwater levels in the Medway Area (as shown by Oad Street) would already be 
relatively low during the start of the drought (although this is not shown, they would be in the 
‘impending’ category on the company Drought Dashboard).  Enhanced company awareness, 
and source drought operation would therefore be in place for this zone.  

 Poor winter refill, and short term (12 month) rainfall would be a concern following the winter 
of 1900-01, but the later recharge in spring that year would mean that further action would 
not be taken prior to the summer. 

 Concerns over groundwater levels would trigger the relevant media campaigns prior to the 
summer event, but as reservoir stocks and rainfall would not be past the trigger 1 thresholds, 
it is unlikely that restrictions would be considered necessary.  

 The lack of recharge in autumn/winter 1901 would lead to concerns in all indicators, and 
supply/demand forecasting would commence. Preparations would be made for a winter 
permit at Bewl, with activities commencing in November or early December (even though 
levels had not specifically breached the trigger curve there).The continuing decline of long 
term rainfall and groundwater levels towards trigger 2 would then result in a winter permit 
application for Bewl during January, by which time the trigger 1 threshold would have been 
breached.  

 The lack of later winter/spring recharge and the resulting very low groundwater levels would 
result in Phase 1 temporary restrictions being introduced in early spring. Supply/demand 
forecast scenarios and a continuing decline in groundwater levels would then result in 
Phase 2 restrictions being considered at the start of summer 1902, with the intention that 
these should be in place by late summer/early autumn.  

 The continuing lack of recharge would lead to autumn drought permits being sought for 
Bewl, along with a winter permit for Darwell and/or Powdermill. Southern Water would then 
prepare for and then implement Phase 3 restrictions in spring 1903. The very wet conditions 
in spring 1903 would then be shown through the shorter term rainfall and reservoir 
responses, preventing the need for further escalation. Groundwater recovery and longer 
term indicators would result in the gradual removal of restrictions through the summer and 
autumn of 1903.  
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Figure 5.3 Drought scenario analysis for surface and groundwater during a 1901-03 style event 

Calculated reservoir levels for Bewl during a 1901-03 style drought 

 

 

Groundwater levels at Oad Street during a 1901-03 style drought 
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Figure 5.4 Drought scenario analysis for selected rainfall indicators during a 1901-03 style event 

12 month rolling average rainfall deficit at Scotney Castle during a 1901-03 style drought  

 

30 month rolling average rainfall deficit at Scotney Castle during a 1901-03 style drought  
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1921-22 type drought event 
5.13. Key selected trigger profiles for the 1921-22 drought are shown in Figure 5.5 and Figure 5.6. 

The key differences between this and the 1901-03 style event are as follows: 

 Groundwater would be relatively high prior to the drought, and for the purposes of this 
scenario analysis the assumed demand on Burham has been modelled as being relatively 
low prior to the drought event. The rainfall triggers would therefore provide the lead warning 
indicators in this case, although it should be noted that reservoir levels at Bewl could be 
lower depending on actual operational behaviour prior to the drought. Media notices would 
therefore be issued prior to the summer of 1921, but temporary bans during that summer 
are unlikely unless reservoir levels were lower than shown. There would be a clear warning 
of deteriorating conditions during the autumn of 1921, so a Bewl permit would be applied for 
relatively early in the winter season and used during the latter half of the 1921-22 winter.  

 Conditions severe enough to require Phase 2 restrictions would be threatened during 
winter/spring 1922, and the supply/demand forecast would indicate that these might be 
necessary. The required application would therefore be made, but the spring rainfall as 
evidenced in the 12 month deficit indicator, and reflected in the 30 month indicator, would 
likely be sufficient to delay the imposition of this level of restriction or further supply side 
interventions. There may be concerns over early winter recharge in 1922 (particularly in 
relation to groundwater), and a second winter permit at Bewl would be applied for, but 
probably not used following rainfall later on. Temporary restrictions would be lifted in spring 
1923.  
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Figure 5.5 Drought scenario analysis for surface and groundwater during a 1921-22 style event 

Calculated reservoir levels for Bewl during a 1921-22 style drought  

 

 

Groundwater levels at Oad Street during a 1921-22 style drought  
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Figure 5.6 Drought scenario analysis for selected rainfall indicators during a 1921-22 style event 

12 month rolling average rainfall deficit at Scotney Castle during a 1921-22 style drought  

 

30 month rolling average rainfall deficit at Scotney Castle during a 1921-22 style drought 
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Central Area: Scenario testing and timelines for critical 
droughts 

5.14. This section provides analysis for key indicators in the Central Area during severe drought 
scenarios. It concentrates on the most significant surface, groundwater and rainfall indicators, 
which would be supported operationally during an actual drought by other indicators, including 
supply/demand forecasts, Weir Wood reservoir levels, groundwater levels at Chilgrove and 
cumulative rainfall deficit charts. These have not been included here because they would either 
depend on exact operations in the year prior to the drought (e.g. supply/demand forecasts), or 
are of secondary concern during the droughts highlighted here.  

5.15. When the company reaches impending drought, this will be formally communicated to the 
statutory consultees and at this point a schedule of face-to-face and telephone meetings with 
the relevant bodies will be agreed.  The schedule would also include sharing the fortnightly 
water situation reports produced by the company’s Drought Technical Group, which would be 
convened as soon as it is confirmed that the company is in impending drought.  The regularity 
of these reports, which detail water levels and triggers, would be reviewed as the drought 
progresses and following the cessation of the drought through to the end of the drought de-
escalation process.  

1921-22 type drought event 
5.16. Key selected trigger profiles for the 1921-22 drought are provided in Figure 5.7 and Figure 5.8 

below. This shows that the following drought actions and timing would be taken in response to 
the scenario conditions: 

 Both the key groundwater indicator in Sussex Coast (Whitelot Bottom) and the evaluation of 
river flow deficit at Hardham reflect the poor winter recharge that occurred during 1920-21, 
with both indicators below trigger level 1 from April onwards. Although short term (12 month) 
rainfall deficits would not yet have breached the trigger 1 level, they would be below the 
‘impending drought’ levels, and their rapid recession combined with the surface and 
groundwater indicators would mean that drought operations (including the Portsmouth 
transfer) would be instigated for existing water resources. Enhanced monitoring and 
forecasts (including supply/demand assessments) and media messages would be 
introduced. Due to the rapid recession, enhanced environmental monitoring and preparation 
for a drought permit would commence at Hardham.  

 Once the rainfall breached the level 1 triggers in June, then Phase 1 temporary restrictions 
would be introduced. 

 During July, continuing dry conditions would result in all indicators heading towards level 2 
triggers, and Phase 2 restrictions and an autumn/winter permit at Hardham would be 
prepared as a result. Lack of rain and delayed recharge would see both Phase 2 restrictions 
and an autumn/winter drought permit at Hardham being applied for in September, with an 
implementation in October prior to the minimum groundwater conditions. This would provide 
essential extra resources at Hardham during very low flows in the autumn period.  

 Winter rainfall in 1921-22 was limited, but would be sufficient to prevent further action being 
required, and a spring permit would not be sought at Hardham. The Phase 2 restrictions on 
demand may be lifted. The continuing drought conditions would mean that these may need 
to be re-introduced in the autumn, along with a further Permit at Hardham. These would be 
lifted once significant rainfall occurred in winter 1922-23.  
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Figure 5.7 Drought scenario analysis for surface and groundwater during a 1921-22 style event 

River flow deficit indicator for Hardham during a 1921-22 style drought 

 

 

Groundwater levels at Whitelot Bottom during a 1921-22 style drought 
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Figure 5.8 Drought scenario analysis for selected rainfall indicators during a 1921-22 style event 

12 month rolling average rainfall deficit at Patcham during a 1921-22 style drought 

 

 

12 month rolling average rainfall deficit at Petworth during a 1921-22 style drought 
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24 month rolling average rainfall deficit at Patcham during a 1921-22 style drought 

 

 

1976 type drought event 
5.17. Key selected trigger profiles for the 1976 drought are provided in Figures 5.9 and 5.10 below. 

The actions and timelines are very similar to the 1921-22 style drought, but obviously the 
interventions would be curtailed as a result of the drought breaking in September. However, 
there are some notable exceptions that would affect the timing of interventions: 

 Because of relatively higher rainfall and hence groundwater levels in 1974-75 prior to the 
event, 1976 would not be as significant a concern for Sussex Brighton and Worthing as the 
1921 style event. The 24 month rainfall indicator would not show a significant drought, and 
even the 12 month indicator would not show a Trigger 1 breach until May. Although 
groundwater indicators would breach Trigger 1 relatively early on (March), the recession 
would clearly be within the Trigger 1 zone.  

 However, the 12 rainfall deficit would be more severe in Sussex North and the surface 
water recession at Hardham would be of significant concern from very early on in the spring, 
with both indicators breaching Trigger 2 in March. Overall, the balance of intervention would 
therefore be to introduce early Phase 1 restrictions to maintain groundwater resources in 
Sussex Brighton and Worthing so they could provide support to Sussex North during the 
summer.  

 The deteriorating trend would then be enough so that Phase 2 restrictions and a permit at 
Hardham would be prepared and applied for during the summer, with a planned September 
implementation. In the event, the very high rainfall in September would quickly result in 
recovery in all measures and they would not need to be implemented, except possibly for a 
brief period during early September.  
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Figure 5.9 Drought scenario analysis for surface and groundwater during a 1976 style event 

River flow deficit indicator for Hardham during a 1976 style drought 

 

 

 

Groundwater levels at Whitelot Bottom during a 1976 style drought 
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Figure 5.10 Drought scenario analysis for selected rainfall indicators during a 1976 style event 

12 month rolling average rainfall deficit at Patcham during a 1976 style drought 

 

 

12 month rolling average rainfall deficit at Petworth during a 1976 style drought 
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24 month rolling average rainfall deficit at Patcham during a 1976 style drought 
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Western Area: Timelines for a severe drought that 
impacts the Western Area 
(e.g. comprising 3 or more dry winters and normal to dry summers) 

5.18. As demonstrated previously (para 5.8), the Western Area has not been vulnerable to drought 
conditions in any of the historic droughts on record.  Indeed, the historic record shows that the 
sources in the Hampshire South zone would remain resilient to droughts even more severe than 
the worst droughts on record.   

5.19. The table below (Table 5.3) sets out an indicative timeline for a hypothetical drought severe 
enough to impact the Western Area as a whole (not just the Isle of Wight).  To put this in context, 
a drought of equivalent severity (approximately a 1 in 1000 year event) in the Eastern and 
Central Areas would require a series of emergency drought orders. 

5.20. As such a drought progressed into its second year, the company would have already 
established a schedule of regular contact with statutory consultees.  The schedule of meetings 
would include sharing the fortnightly water situation reports produced by the company’s Drought 
Technical Group, which would be convened as soon as it is confirmed that the company is in 
impending drought.  The regularity of these reports, which detail water levels and triggers, 
would be reviewed as the drought progresses and following the cessation of the drought 
through to the end of the drought de-escalation process.  

5.21. The actions required on the Isle of Wight under “normal” (less severe) drought conditions have 
been summarised previously (para 5.9 and Table 4.9 under “supply side interventions).  These 
are covered by a single line in Table 5.3. 

5.22. As the second dry winter draws to an end communication in the media regarding the developing 
drought would intensify and actions on the Isle of Wight would be progressed as described 
previously.  Enhanced leakage measures would be indentified and preparations for a 
Temporary Use Ban would be made.  

5.23. If rainfall remained below average in the spring, Temporary Use Bans would be introduced by 
early summer and data collection, including a programme of baseline monitoring for Drought 
Permits/Orders (including relevant HRA Assessments), would be agreed with the EA and 
commissioned.  The baseline monitoring would cover the late summer months and extend into 
the autumn. 

5.24. Assuming that no significant recharge had commenced by the end of November, applications 
for the required Permits/Orders would be prepared and submitted during the third dry winter.  

5.25. Post drought monitoring would continue until groundwater levels had returned to their long-term 
average.   
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Table 5.3 Western Area – Indicative timeline of extreme drought activities 

YEAR 1 YEAR 2 YEAR 3 
Winter Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer Autumn 

 
 Establish and Maintain regular contact with Statutory Consultees  

 
 Comms – progressively increase intensity of drought messages 

 Progress actions required on Isle of Wight under “normal” (less severe) drought conditions, including 
Temporary Use Bans and application for U433 Drought Permit 

 
 Enhanced leakage measures 

 
 Temporary use bans in Hampshire 

 
 Environmental Monitoring 

 
 Appropriate Assessment(s)*  

 
 Permit Application(s)  

 
 Drought Permit/Order 

 
 

*Although the indicative programme for the Appropriate Assessment and the Permit Applications may well overlap, the Appropriate Assessment itself would be 
submitted for approval prior to the submission of the Permit application 

.
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6. Drought management action 

6.1. This section of the Drought Plan sets out the actions Southern Water will consider during times 
of drought. It considers demand-side actions, including restrictions on demand through 
Temporary Bans on water use, applications for Drought Orders to restrict water use and supply-
side measures, including applications for Drought Permits and Orders at specific sites and 
those that would generally only be considered in severe droughts. 

6.2. The environmental considerations associated with Drought Permits and Orders to increase 
supplies are also discussed, along with details regarding compensation following the 
introduction of Permits / Orders. A summary table outlining the full range of Permits / Orders 
open to Southern Water is provided, in addition to a table at the end of the section which 
summarises all the intervention options open to the Company. 

Regional drought management 
6.3. Droughts can clearly affect whole regions and thus a number of water companies 

simultaneously. Regional drought management and co-ordination of drought actions across the 
water companies in a region is therefore important 

6.4. During the last drought in 2004-07, the water companies in South East England and the 
Environment Agency developed a website called ‘Beat the Drought’, which was set up in 2006 
to operate as a single source of information for all water company customers in the area 
affected by the multi-season drought. The website was used to provide co-ordinated key 
messages and relevant information, including a five-week cinema advertising campaign, 
gardening initiatives and newsletters. The website had more than 100,000 visitors during the 
drought7. 

6.5. Another way water companies can work towards regional drought management is through 
discussion and negotiation of bulk supply agreements. This is discussed in greater detail in the 
section entitled ‘Inter-company bulk transfers’ below. 

Demand-side actions 
6.6. A range of generic, demand-side drought measures will be assessed, as set out in the 

paragraphs below. In addition, the introduction of restrictions is another potential demand-side 
measure open to the Company in times of drought.  

6.7. Southern Water is progressing with a programme of universal metering over the current AMP5 
period; hence the baseline position will change over the next few years. The increasing 
proportion of metered household customers over time and the associated fall in per capita 
consumption mean the total savings in consumption achieved through the introduction of 
restrictions and other demand management measures is likely to be smaller than for a 
predominately unmeasured domestic customer base 

Media campaigns to influence water use 
6.8. Campaigns to raise public awareness can be carried out in a number of ways using a variety of 

different types of media. The central message is to urge all customers to conserve water, 
especially during periods of drought. This message must be underpinned by explanations of the 
background to the prevailing conditions and how the drought might continue to intensify. In 
addition, the Company may promote enhanced uptake of its water efficiency programmes and 
encourage customers to opt for a metered supply (although this second aspect is becoming 
superseded as a result of the Company’s programme to provide universal metering to all 
Southern Water customers by 2014-15). Media campaigns to influence water use are also 
explored as part of the Drought Communications Plan, which is described further in Section 8.   

                                                 
7 Environment Agency (2011), Water company drought plan guideline, Fig 6 
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Leakage control – operational response 
6.9. As part of its normal operations, Southern Water has invested significantly in leakage reduction 

since 1989, which has yielded significant savings in water, as shown in Figure 6.1. 

Figure 6.1 Historic leakage for Southern Water 

 

6.10. During a drought which coincides with a mild winter, there is potential for increased leakage 
activity to reduce demands and therefore make additional supplies available for customers. The 
Company regularly reviews its leakage performance, especially during periods of drought in 
WRZs where the risk profile is greatest or where the effects of the particular drought are 
considered to be most significant. The Company also aims to reduce repair times during a 
drought to conserve supplies.  

6.11. Analysis commissioned by the Company suggests that it may be possible to reduce leakage by 
2-3 Ml/d across the supply area after a mild winter, but that there would be a lag time involved in 
training and resourcing staff to undertake additional leakage control activity. Thus, theoretically, 
if there were a second consecutive mild winter, leakage reduction could be a useful tool during 
a drought. However, it should also be noted that a dry winter associated with drought conditions 
could still be severe in temperature terms, and thus lead to increased leakage. If the winter 
were dry but severe in terms of the number and duration of periods of time when temperatures 
remained below zero continuously, then it is highly unlikely that leakage reductions of 2-3 Ml/d 
could be achieved.  

6.12. There is also evidence suggesting that leakage may increase during a drought as a result of 
soils drying out, resulting in ground movement and hence the differential movement of pipework 
that tends to exacerbate leakage from joints. Therefore, without additional leakage detection 
and repair resources, leakage might otherwise be expected to increase during drought years. 

6.13. Therefore, during droughts the Company will consider whether activity on leakage reduction 
should be enhanced, to improve the detection and repair time for all leaks. Experience from 
previous droughts does suggest that there may be a maximum optimum number of resources 
involved on leakage detection activity. 
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Mains pressure reduction/management – operational response 
6.14. Mains pressure reduction is already used across the Company supply area to reduce leakage 

where the topography and Levels of Service permit. In addition to reducing leakage, pressure 
reduction also reduces demand by restricting flow rates from open-tap devices such as garden 
taps. Further pressure reduction during periods of drought could be implemented where 
appropriate, but not to such an extent that pressures fail to meet Ofwat’s DG2 pressure/flow 
indicator, however, following extensive pressure management work in recent years, the scope 
for further pressure reduction in Southern Water’s supply area is considered to be minimal. 

6.15. The Fire Brigade previously expressed concerns that low mains water pressure might reduce its 
ability to tackle fires, although under normal drought conditions the Company would not expect 
pressures to fall below the DG2 reference level. Internal guidelines have been prepared for 
further mains pressures to be reduced under severe drought conditions where the supply-
demand balance is breached, or is threatened to be breached. Should these circumstances 
arise, the Company would need to ensure that it consulted extensively with the Fire Brigades 
well in advance. 

Temporary bans on water use 
6.16. Since publication of the previous Drought Plan in September 2008, there has been a significant 

change in legislation with regard to the implementation of restrictions on water use. This recent 
legislation, which significantly widened the scope of the previous hosepipe ban powers, is: 

 Section 76 of the Water Industry Act 1991 (WIA 1991), as amended by section 36 of 
the Flood and Water Management Act 2010 (FWMA 2010); and  

 The Water Use (Temporary Bans) Order 2010, which is a statutory instrument (No. 
2231) providing definitions of words and phrases and certain exceptions to the 
categories of water use specified in section 76 of the WIA 1991; 

6.17. Under section 76(2) of WIA1991 the widened range of uses of water that a water company can 
control without referring the decision to the Secretary of State are as set out below: 

“Only the following uses of water may be prohibited— 

a. watering a garden using a hosepipe; 

b. cleaning a private motor-vehicle using a hosepipe; 

c. watering plants on domestic or other non-commercial premises using a 
hosepipe; 

d. cleaning a private leisure boat using a hosepipe; 

e. filling or maintaining a domestic swimming or paddling pool; 

f. drawing water, using a hosepipe, for domestic recreational use; 

g. filling or maintaining a domestic pond using a hosepipe; 

h. filling or maintaining an ornamental fountain; 

i. cleaning walls, or windows, of domestic premises using a hosepipe; 

j. cleaning paths or patios using a hosepipe; 

k. cleaning other artificial outdoor surfaces using a hosepipe.” 

6.18. Most of the uses of water which may be prohibited under a Temporary Ban only apply to the 
use of water drawn through a hosepipe or similar apparatus. 

6.19. There is no express link to drought when applying the above powers. Instead, under the WIA 
1991 76(1): 

“a water undertaker may prohibit one or more specified uses of water supplied by it if it 
thinks it is experiencing, or may experience, a serious shortage of water for distribution”. 
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Representations 

6.20. The Company approach to handling representations, upon it giving notice of restrictions, is set 
out below. This is in accordance with section 76B(3) of the WIA1991, which states that “The 
notice must give details of how to make representations about the proposed prohibition”.  

6.21. The EA DPG (p.29) states that “The Secretary of State/Welsh Ministers will expect water 
companies to allow an appropriate amount of time for representations to be received and 
considered prior to implementing any restrictions”.  

6.22. Southern Water will publish a public notice in regional newspapers and the London Gazette as 
part of the process to introduce Temporary Use Bans. The notice will specify the method and 
timescale for customers to make representations and will normally be in writing to a named 
individual on the public notice. The timescale for responses will be a minimum of seven days 
(which is the time period allowed for under a Drought Order to restrict water use, as set out in 
Schedule 8 of the WRA 1991). Any responses received are recorded on a spreadsheet and 
reviewed by the Drought Technical Group and the Drought Management Group. 

6.23. Southern Water has adopted the principles set out in the UKWIR Code of Practice on Water 
Use Restrictions (2011), which are considered to be industry best practice. The four principles 
are: 

1) Ensuring a consistent and transparent approach; 

2) Ensuring that water use restrictions are proportionate; 

3) Communicating clearly with customers; and 

4) Considering representations in a fair way. 

6.24. Under the 4th principle of the UKWIR code of practice, a water company will have an even-
handed process for considering objections and representations from individuals or groups. It is 
anticipated that the consultation on this Draft Drought Plan will form the best means for 
customers to provide the Company with feedback and representations on its proposed 
phasing of restrictions, as outlined in Table 6.1 below, and in detail in Appendix C. 

Savings 

6.25. In the 2008 Drought Plan, a ban on unattended hosepipe and sprinkler use was estimated to 
reduce demand by around 2.5 per cent, while for a full hosepipe ban it was an additional 5 per 
cent (i.e. 7.5 per cent cumulative total). These figures were estimated based on experiences 
during the 2004-07 drought, and analysis from an UKWIR project ‘Drought and Demand: 
Modelling the impact of restrictions on demand during drought’ (2007). For the purposes of this 
Draft Drought Plan, the Company will keep the same estimates of savings derived in the 2008 
Drought Plan.  

6.26. However, the precise savings that could be expected from Temporary Ban restrictions are 
difficult to establish for a number of reasons. Firstly, there has been a change in the powers that 
companies have to introduce restrictions. Thus, it might be expected that the total savings from 
all uses of water covered by Temporary Ban restrictions could be larger than those previously 
estimated for unattended hosepipe and sprinkler use bans and full hosepipe bans. However, 
there has not been any drought in which the new wider ranging temporary bans powers have 
been implemented by Southern Water, and so there is no direct evidence available to assess 
the volumetric impact that the new Temporary Ban powers may have. 

6.27. Secondly, Southern Water’s customer base is under significant change at present, due to the 
AMP5 universal metering programme, as detailed in paragraph 2.30. The universal metering 
programme is expected to have a general effect of reducing demands across the Southern 
Water customer base. The corollary of this is that the potential savings in demand from 
introducing Temporary Bans will be from a base of lower consumption and therefore may not be 
as large compared to a population with fewer metered customers, as customers with a meter 
would already have a financial incentive to conserve water. 

6.28. Finally, the impact of restrictions will be dependent upon prevailing demands and weather 
conditions and to the level of media attention the drought may have received prior to introducing 
the bans. 
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Drought Order to restrict water use 
6.29. Where the drought situation requires it, Southern Water may need to apply for a Drought Order 

to further restrict water use, particularly of commercial activities. However, before applying for a 
Drought Order to restrict water use, water companies are expected to have made full use of 
their powers under the WIA 1991, as stated in the Explanatory Memorandum to the Water Use 
(Temporary Bans) Order 2010: 

“By extending the water uses that water undertakers may prohibit under section 76(1) of 
the Act [WIA 1991], water undertakers may be able to delay or avoid the need for 
drought orders under the Water Resources Act 1991” 

6.30. The Drought Direction 2011 (which replaced the Drought Direction 1991) sets out the 
restrictions available under an Ordinary Drought Order, as allowed for under Section 73 of the 
Water Resources Act 1991 (WRA 1991). These are: 

 Watering outdoor plants on commercial premises; 

 Filling or maintaining a non-domestic swimming or paddling pool; 

 Filling or maintaining a pond; 

 Operating a mechanical vehicle-washer; 

 Cleaning any vehicle, boat, aircraft or railway rolling stock;  

 Cleaning non-domestic premises; 

 Cleaning a window of a non-domestic building; 

 Cleaning industrial plant; 

 Suppressing dust; and  

 Operating cisterns. 

6.31. In order to grant a Drought Order under WRA 1991 73(2), the Secretary of State must be 
satisfied that: 

“By reason of an exceptional shortage of rain, a serious deficiency of supplies of water 
in any area exists or is threatened” 

6.32. The potential timescales for introducing restrictions by recourse to a Drought Order are 
significantly longer than those for Temporary Bans under the WIA 1991, and the Secretary of 
State would require a public inquiry or hearing to be held if an objection were received. 

6.33. Under Schedule 8, paragraph 3(c) of the WRA 1991, the Company must publish a notice of its 
application for a Drought Order to restrict water use, which shall state that objections to the 
application may be made to the Secretary of State within seven days from the date on which it 
is served or published.  

Savings 

6.34. Previously it was estimated that a Drought Order to restrict water use would save an additional 
four per cent (over and above the assumed savings from hosepipe bans), but that this would be 
dependent upon the Drought Order and the activities restricted.  

6.35. Similarly to the discussion on savings from Temporary Bans, the savings that can be expected 
from a Drought Order to restrict water use are difficult to establish because the impact of the 
AMP5 universal metering programme, in potentially reducing the effect of restrictions on 
demand, is likely to affect the savings from a Drought Order to restrict water use. The impact of 
restrictions will also be dependent upon prevailing demands and weather conditions and the 
level of media attention the drought may have received prior to introducing restrictions. Finally, 
there has been a change in the powers that companies have to introduce Drought Order 
restrictions – with the Drought Direction 1991 being replaced by the Drought Direction 2011. 
There has not been any drought in which the new Drought Direction 2011 powers have been 
implemented by Southern Water, and so there is no direct evidence available to determine the 
impact that this may have. 
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6.36. Given the issues with re-estimating impacts, the Company will, for the purposes of this Draft 
Drought Plan, keep the same estimates of savings derived in the 2008 Drought Plan. 

Compensation 

6.37. If a Drought Order restricts the abstraction and/or use of water from a source, then the owners 
of the source and all other persons interested in the source may make a claim for compensation 
from Southern Water for loss or damage as a result of the Drought Order. Anyone who is 
injuriously affected by the taking of the water under the Drought Order may also make a claim. 
Any claimant must serve notice on Southern Water stating the grounds of the claim and the 
amount claimed. Claims must be made within six months of the date of expiry of the order 
according to the rules are set out in Schedule 9 to the WRA 1991. 

6.38. Under the WRA 1991, Southern Water’s customers are not entitled to compensation in respect 
of loss or damage sustained as a result of the implementation of Drought Permits/Orders. The 
circumstances under which payments may be made to customers are set out in the conditions 
attached to water undertakers’ Instruments of Appointment. The other conditions under which 
customers are entitled to compensation, for example interruption of supply to customers, remain 
unchanged. 

Phasing of restrictions on demand 
6.39. The powers granted by the WIA 1991 (as amended by the FWMA 2010) provide significant 

flexibility in how the list of Temporary Ban restrictions can be applied and what exceptions the 
Company could consider. In addition, the types/definitions of water use restrictions available 
through a Drought Order, as granted by the WRA 1991, have changed as the Drought Direction 
2011 has replaced the Drought Direction 1991. 

6.40. Therefore, this section aims to set out an indicative phasing plan for introducing water use 
restrictions. However, it must be noted that drought conditions can vary significantly from one 
event to another and so it is important for water companies not to be too prescriptive in setting 
out how they may apply restrictions. The precise order in which the individual activities are 
implemented and whether implementation of each activity can be made subject to qualifications 
must be decided by the Company at the time in the light of all relevant circumstances and 
against the supply demand situation and may thereafter be reviewed in the light of experience 
or changing circumstances. Nevertheless, a summary of the indicative phasing of restrictions, 
covering both Temporary Bans on water use and a Drought Order to restrict water use, is 
provided in Table 6.1 below, as a guide to current thinking. The metrics which trigger each 
phase of restrictions are presented in the Figures in Section 3. Further detail on exactly what is 
and is not included under the restriction categories is provided in Appendix C. 

6.41. With regard to the phasing of Temporary Bans on water use, it should be noted that “the 
variation of a prohibition is to be treated as a prohibition” (WIA 1991, 76B(4)). Hence the 
procedure for providing notice would need to be followed for each variation in prohibition, with 
the consequent time delay that would entail. This is important to consider when determining the 
number of phases the Company might adopt.  

6.42. Southern Water believes that introducing the majority of Temporary Ban restrictions in a single 
first phase is the optimum approach, as it has the benefit of providing customers with a strong 
message for the need to conserve water (even where some restrictions would not necessarily 
be expected to provide a significant water saving in their own right) and is less confusing for 
customers to understand in terms of what restrictions may be in place at any given time. The 
Company will, however, consider delaying certain Temporary Ban restrictions until a later phase, 
primarily to avoid the potential impact these can have on some small businesses. This 
consideration is based on experiences and findings from the 2004-07 drought. 

6.43. Southern Water will work in partnership with neighbouring water companies, other water 
companies in drought, Water UK, and Defra, Ofwat and the Environment Agency to co-ordinate 
as far as possible on messages, timings of announcements, restrictions, exceptions and 
concessions and stakeholder engagement. For example, in the current drought Southern Water 
is signed up to the National Drought Management Group and participates in weekly meetings 
with the Strategic Drought Communications Group and Drought Communications Practitioners 
Group. These groups work to co-ordinate messages, information and updates going forward 
and develop group activities to keep customers better informed. However, it is also important to 
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recognise that sometimes, depending on how a drought hits, certain areas may have to have 
specific messages in key geographical areas. 

6.44. Although Southern Water would wish to have the power to implement a Drought Order 
restricting water use immediately after it is granted, the Company will re-assess the 
circumstances at the time of the Order being granted. It may be appropriate to implement an 
Order through a phased approach taking into account future circumstances, the requirements 
for the protection of public water supplies and other relevant circumstances. 

 

Table 6.1 Summary of indicative phasing of restrictions on demand 

Restriction activity and comments 
Temp. 
ban or 

Drought 
Order 

Impending 
drought 

Drought 
conditions 
(Phase 1) 

Severe 
drought 

conditions 
(Phase 2) 

Severe 
drought 

conditions 
(Phase 3) 

No restrictions. Initial water conservation campaigns. 
Increasing media campaign about potential need for 
temporary bans should drought situation worsen 

n/a     

Watering a garden using a hosepipe (includes parks; 
gardens open to public; lawns; grass verges; areas of 
grass used for sport or recreation; allotment gardens; 
any area of allotment used for non-commercial 
purposes; and any other green space) 

TB     

 Including national or international sports events; 
grass surfaces used for sport or recreation where 
watering is undertaken in relation to particular 
playing or other surfaces designated by the 
Company, for no more than 2 hours a week and 
only between the hours of 1900hrs and 0700hrs 

     

Cleaning a private motor-vehicle using a hosepipe TB     
 Including businesses specialising in hand car-

washing using hosepipes as part of their process      
Watering plants on domestic or other non-commercial 
premises using a hosepipe TB     

Cleaning a private leisure boat using a hosepipe TB     
Filling or maintaining a domestic swimming or 
paddling pool TB     
Drawing water, using a hosepipe, for domestic 
recreational use TB     
Filling or maintaining a domestic pond using a 
hosepipe TB     

Filling or maintaining an ornamental fountain TB     
Cleaning walls, or windows, of domestic premises 
using a hosepipe TB     
 Including small businesses using water-fed poles 

to clean domestic walls and windows; where the 
purpose of cleaning is the removal of graffiti 

     

Cleaning paths or patios using a hosepipe TB     
 Including small businesses whose sole operations 

are the cleaning of paths and patios; where the 
purpose of cleaning is the removal of graffiti 

     

Cleaning other artificial outdoor surfaces using a 
hosepipe TB     
 Including small businesses whose sole operations 

are the cleaning of hard standings; where the 
purpose of cleaning is the removal of graffiti 

     

Watering outdoor plants on commercial premises Order     



Southern Water Revised Drought Plan – Final   

71 

Restriction activity and comments 
Temp. 
ban or 

Drought 
Order 

Impending 
drought 

Drought 
conditions 
(Phase 1) 

Severe 
drought 

conditions 
(Phase 2) 

Severe 
drought 

conditions 
(Phase 3) 

 Including watering of newly bought plants and 
plants watered using certain water efficient 
apparatus such as drip- or micro-irrigation through 
perforated hosepipes and sprinkler irrigation 
systems 

     

Filling or maintaining a non-domestic swimming or 
paddling pool Order     

Filling or maintaining a pond Order     
Operating a mechanical vehicle-washer Order     
 Including Washers that recycle water and as a 

consequence use less than 23 litres of mains 
water per vehicle 

     

Cleaning any vehicle, boat, aircraft or railway rolling 
stock Order     
 Including where the purpose of cleaning is the 

removal of graffiti      

Cleaning non-domestic premises Order     
 Including where the purpose of cleaning is the 

removal of graffiti      

Cleaning a window of a non-domestic building Order     
 Including small businesses using water-fed poles 

to clean non-domestic windows      

Suppressing dust Order     
Operating cisterns Order     
Cleaning industrial plant Order     

 
Notes:  

“TB” refers to a temporary ban under the Water Industry Act 1991, as amended by the 
Flood and Water Management Act 2010 

“Order” refers to a Drought Order to restrict water use under the Water Resources Act 
1991 and in accordance with the Drought Direction 2011 

Key to colours used:  

Impending drought  

Drought conditions Worsening drought conditions 

Severe drought conditions  
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Supply-side measures 
6.45. A range of generic supply-side drought measures were considered and assessed, as set out in 

the paragraphs below, to identify specific options in each WRZ. 

Operation of company’s own sources 
6.46. As a drought is threatened and develops, the Company will review the operation of its sources, 

and, where appropriate, ensure that sources are operating in an appropriate ‘drought mode’, for 
example, by conserving storage in reservoirs.  This would normally involve changing the 
balance of groundwater and surface water abstraction to protect future supplies in the event of 
drought conditions becoming more serious. 

6.47. Typical operational responses will include: 

 Maximising abstraction from run-of-river sources in order to rest groundwater or 
reservoir sources during the early stages of drought.  This maximises their 
availability at later stages of the drought when river flows are reduced to such a level 
that abstraction is constrained by residual flow conditions in the licence; 

 Maximising pumping from groundwater sources where this will have little impact on 
availability later in the drought, in order to rest more vulnerable groundwater sources 
or surface water reservoirs that can then be used in later stages of a drought; and 

 Increasing company transfers from areas that are not as significantly drought 
affected in order to alleviate abstraction from groundwater or reservoirs within the 
drought affected area. 

Inter-company bulk transfers 
6.48. The Company has a number of bulk supply agreements with neighbouring water companies 

that cover bulk imports and exports. The terms and conditions of these transfers are set out in 
the bulk supply agreements, but under drought conditions the quantities of water available for 
transfer under an agreement may not be appropriate, especially as some of the agreements 
were drawn up nearly 50 years ago. 

6.49. It is not possible to be prescriptive as to how volumes available for bulk transfer supplies will 
vary during any specific drought as this depends on a number of factors. These factors will 
include such issues as: the relative status of available supplies, both at the time and in the 
future and demand restrictions in place for each company. The Company adopts the policy that 
the general principles of the provision of inter-company bulk supplies rely on mutual support and 
equitable ‘pain share’ with regards to the provision of supplies during a drought. The importance 
of a ‘pain share’ arrangement was highlighted during the 2004-07 drought when there was a 
contractual obligation to maintain a bulk supply at the contracted rate to a receiving company 
which had not implemented any restrictions when Southern Water had already implemented 
restrictions on its own customers supplied from the same resource. The Company would 
therefore seek to implement a pain share clause on all bulk supplies when necessary. 

6.50. The hydrological trigger levels used for the management of inter-company bulk supplies will be 
the same as those for the Company’s own sources. This ensures that there is an equitable 
approach to the management of supplies available. Under drought conditions, the availability of 
supplies for transfer will be informed by reservoir control curves, groundwater trigger levels and 
possibly river flow recession curves. 

6.51. In general terms, there will be a number of stages at which decisions with regard to the 
provision of supplies will be reviewed and undertaken as follows: 

 Under normal conditions, the volumes will remain at full rates under terms of the 
Agreement; 

 As drought trigger levels are approached and possibly breached, there will be 
discussion as to whether the full Agreement volumes can be provided. It is generally 
expected that the deployable outputs in the Water Resources Management Plan 
would still be available up to drought trigger level; and 
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 As trigger levels are breached and the situation deteriorates, further discussion 
would take place in order to determine if some rateable reduction in volume can be 
managed. 

6.52. Notwithstanding the above, Table 6.2 sets out details of the bulk supply arrangements with 
neighbouring water companies for bulk supplies and shared resources during a drought. 

Table 6.2 Summary of bulk supply arrangements during drought periods 

a) Portsmouth Water 

     

WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

SN Import from 
Portsmouth 
Water at R648 
Peak=15 
MDO=15 
ADO=15 

From 
2011/12 
through the 
planning 
period 

PWC have the ability to stop the supply, as per the 
contract. However, Southern Water would seek to 
maximise its import from Portsmouth Water during a 
drought event. This reflects the different impacts that a 
drought of different severity or duration can have on 
different supply areas which have different mixes of 
water sources. As a drought situation develops the 
companies hold regular discussions to agree the 
volumes of bulk supplies. 
Modelling considerations: When resources are 
unconstrained (i.e. based on cost), the Aquator model 
has this supply being used before Hardham GW, but 
after all of the other SWS sources. 

There is no pain 
share clause, 
upon entering a 
drought the 
companies would 
open up dialogue 
to agree the 
approach that 
would be taken. 

SW Import from 
Portsmouth 
Water via O516 
rather than 
R648 
(Capacity is 0) 

From 
2011/12 
through the 
planning 
period 

There is a bulk supply agreement from Portsmouth 
Water (15 Ml/d, generally supplies R648, when used), 
which can be brought in to the WRZ directly at O516, 
but this is intended only for use in extreme conditions 
– i.e. modelling suggests that DO failures occur in 
either SN or SB, not SW; this capability would 
therefore only be required during outage events and 
not under normal system operation. If transfer were 
used it would mean that the 15 Ml/d import to SN from 
Portsmouth Water was not available 
There is no net gain from this transfer as it would 
result in the loss of O516 source.  

There is no pain 
share clause, 
upon entering a 
drought the 
companies would 
open up dialogue 
to agree the 
approach that 
would be taken. 

 

b) South East Water 

     

WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

SN Export to South 
East Water from 
E282 
Peak=-5.4 
MDO=-5.4 
ADO=-5.4 

From 
2011/12 to 
2020/21 

The agreed contractual volume in the Water 
Resources Management Plan is 5.4 Ml/d for the 
average day and peak day condition. However, during 
drought periods, the volumes will be the subject of the 
process stated above 
SEW would need to seek to renew the bulk supply 
after 2020/21 

No pain share 
clause, 
companies must 
operate in a 
reasonable 
manner, typically 
when the 
company(ies) 
enters a drought, 
a dialogue will 
take place 
between the 
donor/recipient 
companies as to 
the operation of 
the transfer. 
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WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

SH To South East 
Water at G587 
Peak=-8.0 
MDO=-8.0 
ADO=-8.0 

From 
2011/12 to 
2026/27 

Under the terms of the contract SEW is permitted to 
abstract up to 8 Ml/d over any rolling 28 day period 
and up to 12 Ml/d during any period as long as it does 
not exceed the condition above. The abstraction takes 
place from the G587 reservoir 
SEW would need to seek to renew the bulk supply 
after 2026/27 
Note that with the WFD driver to alter the Bewl-
Darwell transfer to reduce the risk of transfer of 
invasive species, SEW’s direct draw off from G587 will 
no longer occur. Instead, the 8Ml/d would be taken 
direct from the raw water main. See description below 

Pain share clause 
in contract, The 
yield of the 
enhanced Bewl 
Darwell transfer 
scheme is split 
between the tow 
companies such 
that SWS are 
entitled to 9/17ths 
of the transfer and 
SEW 8/17ths of 
the transfer. 

KM Export to South 
East Water at 
Walderslade 
(Capacity is 0) 

No longer 
required 

There is no specific contract for this small supply 
which is covered under the general terms and 
conditions of the licence conditions.  
Supply no longer required at SEW’s request – 
emergency use only from Nov 2012 

No pain share 
clause, 
companies must 
operate in a 
reasonable 
manner, typically 
when the 
company(ies) 
enters a drought, 
a dialogue will 
take place 
between the 
donor/recipient 
companies as to 
the operation of 
the transfer. 

KM Export to South 
East Water at 
Z379 
Peak=-0.5 
MDO=-0.5 
ADO=-0.1 

From 
2011/12 
through the 
planning 
period 

There is no specific contract for this small supply 
which is covered under the general terms and 
conditions of the licence conditions 

No pain share 
clause, 
companies must 
operate in a 
reasonable 
manner, typically 
when the 
company(ies) 
enters a drought, 
a dialogue will 
take place 
between the 
donor/recipient 
companies as to 
the operation of 
the transfer. 
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WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

KM Export to South 
East Water at 
P562 
Peak=-4.83 
MDO=-4.83 
ADO=-4.83 
To be revised 
once new RMS 
DO is derived 

From 
2011/12 
through the 
planning 
period 

Under the terms of the River Medway Scheme 
agreement, South East Water can take their 
entitlement at P562 and P647. The maximum volume 
of water that South East Water can take at P562 is 
governed by the abstraction licence which was issued 
to Southern Water. The relevant maximum volumes 
are 4750 Ml/a and 20 Ml/d. The overall amount 
available to SEW from the supplies at P562 and P647 
is defined as 25% of the yield of the RMS. As a 
drought situation develops the companies hold regular 
discussions to agree any restrictions or concessions 
for bulk supplies. The nature of the bulk supply will 
depend on how both companies are affected by any 
given drought. 
The volumes quoted for the bulk supplies with South 
East Water differ from those quoted in South East 
Water’s WRMP and Drought Plan. This is due to 
differences in the way the two companies have 
calculated the deployable output of the key strategic 
resource in that WRZ, from which the bulk supplies 
are provided.  
Modelling considerations: These values are likely to 
change as the Aquator based yield of the RMS is re-
calculated. 

No pain share 
clause, 
companies must 
operate in a 
reasonable 
manner, typically 
when the 
company(ies) 
enters a drought, 
a dialogue will 
take place 
between the 
donor/recipient 
companies as to 
the operation of 
the transfer. 

KM Export to South 
East Water at 
P647 
Peak=-6.3 
MDO=-6.3 
ADO=-6.3 
To be revised 
once new RMS 
DO is derived 

From 
2011/12 
through the 
planning 
period 

See above As above 

KM Export to South 
East Water from 
Y445 scheme 
Peak=-7.39 
MDO=-6.79 
ADO=-6.85 
 

From 
2011/12 to 
2023/24 

As part of the Y445 scheme, South East Water can 
take its entitlement at C552. There is also the 
provision for South East Water to pump water into the 
W588 main at Stockbury Valley and take water out at 
Z423. However, the net maximum daily and annual 
average volumes that South East Water is entitled to 
remain the original volumes given in the Y445 scheme 
agreement 
SEW would need to seek to renew the bulk supply 
after 2023/24 

No pain share 
clause, 
companies must 
operate in a 
reasonable 
manner, typically 
when the 
company(ies) 
enters a drought, 
a dialogue will 
take place 
between the 
donor/recipient 
companies as to 
the operation of 
the transfer. 

KM To South East 
Water at Z178 
-0.3 Ml/d 
constant supply 

N/A There is no specific contract for this small supply 
which is covered under our general terms and 
conditions of our licence conditions 

N/A 

Notes: 

1) The volumes quoted for the bulk supplies with South East Water from Kent Medway WRZ may differ from those 
quoted in South East Water’s Drought Plan. This is due to differences in the way the two companies have 
calculated the deployable output of the key strategic resource in that WRZ, from which the bulk supplies are 
provided. The different approaches to calculating the deployable output of the resource have both been 
reviewed and agreed in discussions between the respective companies and the Environment Agency. 
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c) Veolia Water 

     

WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

KT To Veolia Water 
Southeast at 
Q376 
ADO=1.33 

N/A There is provision in the agreement with Veolia Water 
Southeast to reduce the available supply in a drought 

N/A 

KT From Veolia 
Water Southeast 
ADO=0.1 

N/A There is no specific contract for this small supply 
which is covered under our general terms and 
conditions of our licence conditions 

N/A 

 

d) Other 

     

WRZ Name and 
Capacity (Ml/d) 
of BulkSupply 

Time 
constraints 

Description Pain Share 
Clause 

HA To Wessex 
Water at Y438  
Peak=0.41 
MDO=0.31 
ADO=0.33 

N/A The volume of the transfer reflects the take over 
recent years. In the event of a drought we would 
discuss with Wessex Water the relative resource 
position in the Chute area and agree what action is 
required to mitigate the impact of the drought. 

N/A 

 Major customers N/A In the event of a drought, the Company would hold 
discussions with major customers with regards to the 
resources position and their supply. There may be no 
provision in the commercial contract which covers 
supplies during drought conditions. 

N/A 

 

Re-commissioning of unused sources 
6.53. It may be feasible to re-commission unused sources during a drought. The Company has a 

limited number of sources that, for a variety of reasons, were never commissioned or have since 
been decommissioned. Typically, the sources will have been de-commissioned due to water 
quality and yield constraints. The Company maintains a list of these sources and site plans and, 
during the course of a drought, the Company may review this list in order to consider options for 
re-introduction of these sites. 

Enhancing abstraction at existing sources 
6.54. The Company uses industry standard methodologies to determine the deployable output of 

each of its sources.  In most cases the amount of water that can be abstracted is limited either 
by the abstraction licence or the hydrological yield of the source.  However, in some cases, the 
constraint may include the treatment capacity of the works or the capacity of the distribution 
system. Where the constraint is the hydrological yield of the source or a physical constraint, 
then the Company will consider further investment in the source to improve its yield. In other 
cases where the output of the source is limited by the abstraction licence, then the Company 
may seek to increase the output by applying for a Drought Permit/Order (see discussion later in 
this Chapter). 

6.55. The Company keeps an up-to-date list of the constraints on each of its sources, and can 
therefore respond quickly during a drought to identify schemes where investment will improve 
the supply-demand balance.  However, in some cases these schemes will be complex and 
require large-scale engineering, which is not possible to complete within the normal timeframe 
of a drought. 
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Tankering 
6.56. The tankering of water from adjacent WRZs (particularly the Company’s own P562) and other 

companies into WRZs that are most affected by drought would be considered in a severe 
drought. The feasibility of this option depends on the availability of water in neighbouring WRZs, 
as well as practical issues such as tanker capacity and road access. On the basis of past 
drought however, there is likely to be limited resource availability across the supply area and 
neighbouring companies are likely to be similarly affected and seeking to conserve their own 
resources. 

Emergency desalination 
6.57. Emergency desalination plants may be introduced if it is felt that they represented a feasible 

option given the prevailing conditions.  To date, this has been outside the experience of 
Southern Water and therefore may not be feasible, but is still an option for the Company, 
especially for prolonged droughts.  In addition, the introduction of these measures may require 
application for Emergency Measures, which are outside the scope of the Company’s Drought 
Plan. 

Construction of new satellite boreholes 
6.58. New boreholes could be created at existing sources (where appropriate) to spread the load of 

abstraction and reduce the risk of existing boreholes failing. 

Distribution network modifications 
6.59. Modifications to the distribution network, including re-zoning of district metering areas (DMAs), 

can improve the flexibility of the distribution system, allowing the Company to rest some sources 
and abstract more water from others. This approach can be particularly useful in areas where 
there are few other intervention strategies; however, the actual impact on resource availability 
over the course of a drought may be limited. 

Wastewater recycling 
6.60. Wastewater recycling is generally not considered to be an option within the timescale of a 

Drought Plan unless it is already part of the planned investment programme of the long-term 
Water Resources Management Plan. In this case, there is potential to increase investment to 
promote and/or accelerate this activity more during a drought. 

Drought Orders and Permits (supply-side) 
6.61. Under drought conditions, where a serious deficiency of supplies is threatened or exists, which 

has been caused by an exceptional shortage of rainfall, the Company may require recourse to 
Drought Permits and/or Drought Orders in order to increase supplies to manage the supply-
demand balance. 

6.62. For existing licensed sources, Drought Permits/Orders are used to increase the amount of water 
that can be abstracted and, where possible, to conserve reservoir storage. This is achieved 
through one or a combination of the following: 

 Reductions in releases to support downstream abstraction; 

 Relaxation to MRF conditions; 

 Increases in the abstraction volumes authorised in the licence; 

 Reductions in compensation flows; and/or 

 Variations to groundwater abstraction licence constraints. 

6.63. Drought Orders can also be used to authorise the abstraction of water from a specified source 
without a licence. The list of Drought Permits/Orders available to Southern Water is presented 
in Table 6.3 below. 

6.64. The Company may also apply for Drought Permits to reduce winter compensation discharges or 
increase winter abstractions in order to: 

 Reduce the risk of Drought Orders/Permits in the following summer; 
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 Assist the recovery of water supply resources which have been excessively depleted 
as a result of drought; and 

 Assist the maintenance of water supply in drought affected areas 

6.65. Drought Permits and Drought Orders are made only for specified periods and may be renewed 
only for further limited periods. Each Drought Permit / Order may require environmental 
monitoring and appropriate measures to mitigate adverse environmental effects. 

6.66. Drought Orders may go further than Drought Permits. They can deal with discharges of water, 
abstractions and discharges by people other than the undertaker affected and can relate to 
supply, filtration and treatment obligations. They can last up to six months, though they can be 
amended to last for a further six months, up to a total of one year. 

6.67. We note that companies will be expected to have applied their powers to introduce Temporary 
Bans on water use under the WIA 1991 (as amended by the FWMA 2010) as fully as 
appropriate before submitting applications for Drought Permits or Orders. The EA DPG (p.33) 
states that “The Environment Agency will be more supportive of applications for drought permits 
or orders where appropriate demand measures are in place, and the potential need for such 
permits and orders have been identified in the drought plan”. 

Environmental impacts and monitoring 
6.68. The Company expects the Environment Agency will continue to undertake environmental 

baseline monitoring. However, as part of the preparation of an application for a Drought Permit 
or Drought Order, the Company would conduct a review of the available data and its suitability 
for evaluating the environmental impact of the Drought Permit or Drought Order. In the event 
that there are gaps in the data available from the baseline monitoring network which may affect 
understanding of the environmental impacts of Drought Permit/Order being sought, the 
Company will discuss with the Environment Agency the most appropriate way in which these 
gaps may be filled. Where appropriate the Company may then instigate a programme of 
additional monitoring prior to and during the implementation of the Drought Permit or Drought 
Order. 

6.69. The environmental impacts of Drought Permits/Orders are evaluated in an environmental report 
which must be submitted alongside the application for a Drought Permit/Order. Where a 
designated site or environmentally sensitive receptor is potentially affected by a drought 
intervention measure, then potential impacts are assessed in combination with effects that will 
already be present due to drought conditions. 

6.70. Environmental action and monitoring plans were prepared for each of the applications submitted 
in the previous drought (2004-07). These included the monitoring requirements and also include 
any mitigation measures required to reduce potential impacts. Further discussion on the 
environmental assessment and monitoring requirements of drought intervention measures is 
included in Section 7 and Appendix F. 

Unprecedented drought leading to emergency 
measures 

6.71. It is important to note that there is no clear distinction between ‘normal’, ‘severe’ or even 
‘extreme’ drought conditions. The actions taken by the Company will vary, depending on the 
risks and uncertainties including hydrological conditions, time of year, customer response to 
restrictions and long-term weather forecasts. Hence, although it is not possible to strictly define 
different drought conditions it is possible to give a range of actions that will be taken to maintain 
supplies as drought conditions become more severe. 

6.72. As a drought develops, a range of supply-side and demand-side actions are available as part of 
either Drought Permits or Drought Orders to improve the supply demand balance. The 
Company will make full use of all other measures before considering whether the severity of 
drought conditions mean that Emergency Drought Orders might be required. 

6.73. These actions that would be taken in advance of the application for Emergency Drought Orders 
are summarised as follows: 
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 Applications for source Drought Permits or Drought Orders to abstract water from 
the environment through a further reduction in MRFs and/or compensation release; 

 Applications for Drought Orders to prohibit or limit the abstraction of water by third 
parties, in order to allow the Company to maintain or increase its authorised 
abstractions; 

 Applications for Drought Orders for various authorisations associated with 
discharges to the environment; and 

 Applications for Drought Orders to limit or restrict the use of water for certain 
activities as stated in the Drought Direction 2011. 

It should be noted that some of the measures above may also need other consents, such as 
discharge consents and planning permissions. 

6.74. An Emergency Drought Order, of necessity, requires authorisations that could lead to additional 
environmental impacts. The scope of monitoring and other environmental work that might be 
required under such circumstances will be reviewed with the Environment Agency as drought 
conditions become more severe. 

6.75. Emergency Drought Orders allow water companies to restrict supplies to customers through the 
imposition of rota cuts and/or the introduction of standpipes.  These measures exist to deal with 
the very remote possibility of a drought much worse than any seen in the last century or more in 
the UK. Emergency Drought Orders have not been put in place in the UK since 1976. Ministers 
have made it clear that such measures should be avoided at all costs and introduced only as a 
last resort. It should be noted that, due to the investments that have been made since then, if 
similar conditions to those experienced in 1976 were to occur again, there would not actually be 
the need for an Emergency Drought Order. 

6.76. Legislation governing Emergency Drought Orders is unchanged from that used in the 2008 
Drought Plan – i.e. the legislation remains the Water Resources Act 1991. The full range of 
measures available under Emergency Drought Order include powers: 

 To limit the use of water for such purposes as it considers necessary (i.e. further 
measures not specified in the Drought Direction 2011);  

 To introduce rota cuts; and 

 To set up, and supply water by means of, standpipes or water tanks. 

6.77. In the event of such Emergency Drought Orders being authorised and implemented, the 
Company will give as much warning (minimum 72 hours) as is possible to the local Fire 
Authority before it decides to enact an Emergency Drought Order. The Company will also take 
all reasonable measures to secure adequate supplies of water for the Authority’s use in the 
event of fire. Fire Authorities will be consulted closely during all stages of a given drought event 
(not just when considering Emergency Drought Orders) and will be made aware of the 
implications that any measures taken by the Company might have on the availability of 
adequate supplies for fire fighting.  Due to the importance of water for fire fighting, the LFEPA 
and Fire Authorities will receive Formal notice in writing of the introduction of an Emergency 
Drought Order, and the Company will inform the local Fire Authority of any forecasted 
shutdowns on their water distribution network. 
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Summary of supply-side Drought Permits and Orders 
6.78. The sources for which supply-side Drought Permits / Orders may be considered and the relative 

priority of sites based on drought severity, are presented in Table 6.3. Note that during more 
severe droughts, where Drought Orders may need to be considered, there is less evidence 
available about the existing baseline conditions and hence the possible monitoring requirement. 
However, the timescale over which a severe drought might develop is such that there should be 
sufficient time for the scope of the monitoring requirements to be discussed and agreed with the 
Environment Agency. 

Table 6.3 Summary of sources where Drought Permits and Orders may be considered 

WRZ Drought Permit / Order Permit 
or Order 

Potential yield 
(Ml/d) 

Isle of 
Wight 

U433 
Concerned with borehole abstraction from Lower Chalk in Lukely 
Brook Valley. The key environmental issues raised relate to the 
relaxation of MRF in the Lukely Brook during abstraction periods. 
Current constraints include the protection of flows through the 
maintenance of flows over Sheep Dip Weir 

Permit Up to 7.3 Ml/d 

N472 – reduce MRF 
Reduce the MRF at Burnt House which controls the abstraction at 
N472 

Order 0.5 Ml/d 

Eastern Yar augmentation scheme - reduce MRF & change 
operation 
Modification of operational rules for the Eastern Yar scheme to 
increase water available for abstraction at N472 

Order 1.0 Ml/d 

K253 – reduce MRF 
Reduce or remove the MRF which controls the abstraction from 
this source 

Order Small gain in DO 

H614 – reduce MRF 
Reduce or remove the MRF which controls the abstraction from 
this source 
Small gain in DO and the limited duration for which it would 
extend may preclude application 

Order Small gain in DO 
for limited 
duration  

Hampshire 
South 

No options available under existing licences - - 

B513 – reduce MRF 
Reduce or remove the MRF which controls the abstraction from 
this source. Dependent upon magnitude of DO reduction caused 
by HD Stage 4 RoC sustainability reductions on the River Itchen, 
and potential increase in B513 treatment works capacity 
recommended in AMP4 WR studies and under further 
investigation in AMP5 

Order Dependent upon 
sustainability 
reductions, and 
potential increase 
in B513 WTW 
capacity  

Re-commission Y422 WSW 
Y422 WSW was abandoned for environmental purposes. 
However, in severe drought conditions, and with the Itchen 
sustainability reductions in place in Hampshire, the source could 
be considered for temporary re-introduction. The boreholes, 
building, mains and power are still largely intact.  The asset value 
of up to 4.5 Ml/d, during a severe drought would make short-term 
rehabilitation of the source, (new pump(s), control panel, power 
reconnection, disinfection and access bridge over the Wallop 
Brook), worthwhile. 

Permit 4.5 Ml/d 

Hampshire 
Andover 

No options available - - 

No options available - - 
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WRZ Drought Permit / Order Permit 
or Order 

Potential yield 
(Ml/d) 

Hampshire 
Kingsclere 

No options available - - 

No options available - - 

Sussex 
North 

R648 – reduce MRF (winter) 
Application to allow a reduction in the MRF at Hardham Weir, 
which effectively allows greater abstraction from the R648 surface 
water intake once abstraction in the River Rother becomes 
constrained by the existing licensed MRF. This option allows both 
increased supplies and can also be used to maintain storage in 
E282 and groundwater sources during drought conditions. This 
remains a viable option for both summer and winter conditions, as 
it allows more water to be taken from the river when abstraction is 
constrained by the MRF 

Permit Up to 20 Ml/d 
(larger Permits 
may be sought 
under more 
extreme 
conditions) 

R648 – reduce MRF (summer) 
As above 

Permit Up to 20 Ml/d 
(larger Permits 
may be sought 
under more 
extreme 
conditions) 

E282 – reduction in compensation flow 
Reduce the compensation flow from E282 reservoir to maintain 
water levels and E282 WSW to maximise available resources for 
public water supply. This is a possibility for both summer and 
winter conditions but typically will only be sought when a specific 
drought issue is affecting the integrity of the reservoir.  

Permit 3.6 Ml/d 

River Arun 
Application for derogation for the licence on the tidal abstraction, 
which is currently attached to a cut-off clause if flow in the Upper 
Arun is not supported by flow from Horsham sewerage works. 

Permit Operational 
flexibility only 

R648 – further reduce MRF 
Apply to further reduce the MRF which controls abstraction from 
the source 

Order 10 Ml/d (over the 
20 Ml/d from 
initial MRF 
reduction) 

Sussex 
Worthing 

No options available - - 

O516 
Under more severe droughts, where resources in Sussex 
Worthing are under threat and drought measures in Sussex North 
(such as the R648 MRF reduction) are not sufficient or suitable to 
address the situation, then a Drought Permit/Order may be sought 
to increase licensed abstraction at O516. Increasing this 
abstraction will provide additional supply for Sussex Worthing and 
possibly support bulk transfers to Sussex North. However, this is 
only a severe drought option due to the sensitivity of Swanbourne 
Lake 

Order 4.5 Ml/d 

M584 
Apply to increase current licensed quantities 

Permit 2.5 Ml/d (Oct-Dec 
only) 

Sussex 
Brighton 

No options available - - 

No options available - - 
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WRZ Drought Permit / Order Permit 
or Order 

Potential yield 
(Ml/d) 

Kent 
Medway 

P562 (winter) 
P562 is a pumped storage reservoir with abstractions from the 
River Teise at Smallbridge and the River Medway at Yalding. 
The Permit may take the form of winter authorisations to allow 
increased re-filling and conservation of existing storage of P562. 
The precise conditions applied for will depend upon the severity 
and timing of each drought. 

Permit Variable – 
dependent upon 
need and 
availability of 
water 

P562 (summer) 
The Permit may take the form of summer authorisations, 
principally to reduce the requirements of releases to support 
downstream abstraction at Springfield. The precise conditions 
applied for will depend upon the severity and timing of each 
drought. 

Permit Variable – 
dependent upon 
need and 
availability of 
water 

River Medway scheme – further changes to MRF & release 
factors 
Reduce the MRF for abstraction at Springfield, Yalding or 
Smallbridge and reduce the release factor from P562 

Order Variable – 
dependent upon 
need and 
availability of 
water 

T454, J516 & D284 
Remove seasonal contraints 

Permit Up to 9 Ml/d 

Kent 
Thanet 

T656 – reduce MRF (summer / winter) 
Concerned with abstraction for public water supply to allow 
increased abstraction from the River Great Stour at T656. 
The key environmental issues raised relate to a reduction in the 
MRF at T656 from 145 Ml/d to 100 Ml/d (maximum daily 
abstraction 9 Ml/d). This potential Drought Permit was 
investigated in 2006 but application not submitted 

Permit Dependent upon 
flow in River 
Great Stour but 
estimated to be 
approx. 3.5 Ml/d 

No further options available - - 

Sussex 
Hasting 

G587 - reduce MRF 
Reduce the MRF controlling abstraction from the River Rother at 
Z978. This varies between 20 and 35 Ml/d during the spring and 
summer period, and would be reduced to 10 Ml/d to enable 
abstraction to take place when flows are sufficiently high 

Permit Dependent upon 
flow at Z978  

O451 - reduce MRF 
Reduce the MRF controlling abstraction from the River Brede to 
refill O451 Reservoir. This is currently 6.2 Ml/d, reduction to as 
low as 2 Ml/d would be considered, depending on environmental 
and other constraints 

Permit Dependent upon 
flow at X431 
 

G587 – remove freshet licence condition 
As part of the licence for G587 Reservoir, the Environment 
Agency maintain 500Ml of storage for use as a ‘freshet’ release 
during periods of poor water quality in the Eastern Rother. This is 
a substantial proportion of the available storage of approximately 
4,000Ml. 
The EA has never requested Southern Water to provide any of 
the 500Ml as a ‘freshet’ release. The terms of the licence only 
require Southern Water to provide capacity for storage, and not a 
method of releasing the water to the Eastern Rother. Neither 
Southern Water nor the EA have the infrastructure in place to 
enable the 500Ml to be released. 

Permit 2.5 Ml/d 

 
Key to colours used  

Drought conditions Worsening drought conditions 

Severe drought conditions  
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Summary of intervention options and timings 
6.79. The range of potential intervention options are summarised in Table 6.4 below. This includes an 

indication of the likely timescales for preparation and implementation of each option.  

6.80. The options are listed in an approximate and indicative order – the exact nature of drought 
conditions experienced must be used to determine the optimum order of intervention actions for 
any given drought. 

6.81. It should be noted that the options in Table 6.4 extend beyond those required in a severe 
drought to those that might have to be implemented in an “unprecedented” drought.  These 
options lie outside the scope of the Drought Plan, which covers drought scenarios that could be 
reasonably foreseen.  Thus, options such as standpipes, which Southern Water feels are 
unacceptable to customers under conditions that could have been reasonably foreseen, fall 
within the realms of Emergency Drought Orders which would only be sought in the most 
extreme circumstances. 

Table 6.4 Summary of intervention options 

Intervention measure Timescale for preparation Timescale for implementation 

Media campaigns to 
influence water use 

One to two weeks to prepare media messages One to two weeks to advertise 
in local media and on Company 
website 

Review the operations 
of the Company’s 
sources – operating in 
‘drought mode’ 

Two to four weeks Immediate 

Leakage control Dependent on preceding activity and resourcing. 
Previous experience suggests that it can take at 
least six months to train up additional resources 
to undertake increased leakage reduction activity 

Dependent on preceding activity 
and resourcing 

Temporary ban on water 
use 

Two to four weeks to prepare notifications for 
each phase of restrictions 

Two to three weeks to advertise 
in at least two local newspapers 
and on the Company’s website, 
and then introduce restrictions 

Inter-company bulk 
transfers 

Two to four months to negotiate with other 
companies 

Two to three weeks 

Drought Permit at 
sources 

Between three and six months to prepare for and 
obtain the Permit, depending on the level of 
evidence and whether a Hearing is required. 
If there are no objections or all objections are 
resolved The Environment Agency will normally 
determine an application within 12 calendar days. 
When a hearing is held, the Environment Agency 
aims to make a decision within seven days of 
receipt of the hearing report.8 

Up to one month to advertise 
and implement the Permit, 
depending on whether any 
works are required 

Drought Order at 
sources 

Up to four months to prepare for and obtain the 
Order, depending on the level of evidence 
required. Potentially a further two months for the 
Hearing, publication of the Inspector’s report, and 
decision by the Secretary of State. 
When there are objections and/or a public inquiry 
or hearing is held, the Secretary of State will 

Up to one month to advertise 
and implement the Order, 
depending on whether any 
works are required 

                                                 
8 Defra, WAG, EA (May 2011), Drought permits and drought orders 
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Intervention measure Timescale for preparation Timescale for implementation 

normally make a decision within 28 calendar 
days. The minimum achievable timescale for an 
application to which there are no objections and 
no public inquiry or hearing is ten days.9 

Re-commission disused 
sources 

Three to six months Three to six months 

Drought Order to restrict 
water use 

Up to two months to prepare, consult and apply 
for the Order. A further two to three months for 
the Hearing, publication of the Inspector’s report, 
and decision by the Secretary of State. 
When there are objections and/or a public inquiry 
or hearing is held, the Secretary of State will 
normally make a decision within 28 calendar 
days. The minimum achievable timescale for an 
application to which there are no objections and 
no public inquiry or hearing is ten days.10 

Minimum of four weeks to 
advertise and introduce 
restrictions 

Drought Permit / Order 
at additional sources 

Up to four months to prepare for and obtain the 
Order, depending on the level of evidence 
required. Potentially a further two months for the 
Hearing, publication of the Inspector’s report, and 
decision by the Secretary of State. 
When there are objections and/or a public inquiry 
or hearing is held, the Secretary of State will 
normally make a decision within 28 calendar 
days. The minimum achievable timescale for an 
application to which there are no objections and 
no public inquiry or hearing is ten days.11 

Up to one month to advertise 
and implement the Order, 
depending on whether any 
works are required. 

Tankering Three to six months One month 

Emergency desalination Six to 12 months to obtain planning permissions, 
consents, conducting environmental 
assessments, etc. 

At least six to nine months  

Emergency Drought 
Order 

Up to six months to start planning for an Order, 
depending on the level of evidence and 
consultation required. Potentially a further two 
months for the Hearing, publication of the 
Inspector’s report, and decision by the Secretary 
of State 

One to two months to advertise 
and implement the Order, 
depending on the works 
required 

 
Key to colours used  

Impending drought  

Drought conditions Worsening drought conditions 

Severe drought conditions  

Unprecedented drought conditions  

 

                                                 
9 Ibid. 
10 Defra, WAG, EA (May 2011), Drought permits and drought orders 
11 Ibid. 
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7. Environmental impacts 

Environmental assessment 
7.1. The Southern Water supply area contains a large number of sites that are nationally and/or 

internationally designated. These designated sites vary significantly in type and nature, but 
many will be affected by the lack of rainfall associated with droughts. However, only a small 
number of these sites are ecologically linked to water bodies that can be affected by the drought 
intervention measures available to Southern Water.  Maps showing statutory designated sites 
for each of the Drought Permit / Order sites are presented in Appendix F,  

7.2. The primary objective of the Drought Plan is to ensure that adequate quantities of wholesome 
water are supplied with as little recourse to Drought Permits/Orders as possible (see paragraph 
1.9). However an important secondary objective and consideration is that the Drought Plan 
should also enable the introduction of intervention measures, where required in drought 
conditions, in a suitably phased manner that is reflective of the proportional benefits that they 
provide in terms of water saved or delivered against the environmental and social impacts that 
may result from their implementation. 

7.3. Therefore, as part of the Drought Plan process, an environmental assessment of the likely 
sensitivity to impacts of implementing each potential supply-side drought management actions 
has been conducted. The outcome of this assessment for each viable option is presented in 
Appendix F. This includes assessments, supporting information for those assessments and an 
evaluation of the adequacy of the monitoring data that are currently available.  

7.4. Detailed environmental assessments are available for those Drought Permits which have been 
more commonly implemented historically. For the other potential Permit/Order options there is 
generally less information available. However, those Permits/Order options that have not been 
previously implemented would tend only to be considered under extreme droughts, for instance 
3 dry winter scenarios, and so it is anticipated that there would be a significantly long lead-in 
time in which to compile data for an environmental assessment. 

7.5. These assessments have been carried out in accordance with the Environment Agency 
guidelines. These assessments are risk based and take into account the level of information 
that is currently available. They also consider the potential need for further information, 
particularly where risks exist for internationally and nationally Designated Sites due to 
uncertainties over potential impacts. When the Company identifies the potential need to 
implement drought intervention measures, such as applications for Drought Permits/Orders to 
modify the conditions of existing abstraction licences, it follows a comprehensive environmental 
evaluation process to determine the potential impacts of those intervention measures (in 
combination with effects that will already be present due to drought conditions).  

Strategic Environmental Assessment (SEA) 
7.6. The SEA Directive (2001/42/EC) makes SEA a mandatory requirement for certain plans and 

programmes which are likely to have significant effects on the environment. Whilst there is 
some uncertainty in the water industry over whether a Strategic Environmental Assessment 
(SEA) is strictly required on an operational plan such as the Drought Plan, Southern Water 
considers this Drought Plan does fall within the terms of the SEA Directive, and so an SEA has 
been undertaken of this Drought Plan. There is an on-going UKWIR project to review and 
update where necessary its 2007 report Guidance for Water Resources Management Plans and 
Drought Plans (07/WR/02/5). 

7.7. In compliance with the appropriate sets of guidance on the SEA process, a SEA Scoping Report 
was produced and was published for consultation. The responses received were considered, 
addressed and included in the preparation of the SEA Environmental Report. The Report 
summarises the findings and results of the SEA process and presents information on the likely 
significant effects of the drought intervention options considered, even though these are 
generally temporary or operational in nature. 
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7.8. Southern Water published the SEA Environmental Report for consultation alongside its Draft 
Drought Plan (6th February 2012). A number of representations on the SEA of the Drought Plan 
were received and will be considered and addressed in the SEA Statement, which will be 
published alongside the Final Drought Plan. 

7.9. All options considered in this Drought Plan have been subject to SEA in fulfilment of the 
requirements of the SEA Directive, which includes consideration of potential mitigation 
measures. The detailed environmental assessments presented in the Drought Plan Appendices 
were therefore influenced and informed by the SEA of the drought plan.  

7.10. As part of the SEA process, a high level compatibility assessment was carried out for each of 
the generic options outlined in Section 6, against 12 SEA objectives in order to identify conflicts 
in the short, medium and long term. Overall, a number of potential conflicts between drought 
intervention options and SEA objectives were identified. The SEA found that the extent of these 
conflicts was dependent on the nature of implementation and location of the specific options. 
Therefore the feasible list of drought intervention options was subject to further in depth SEA 
investigation. The environmental and social impacts and possible mitigation measures for 
drought intervention options have been outlined in detail in the SEA Environmental Report, 
which also informs the detailed environmental assessments presented in the Drought Plan 
Appendices. 

7.11. Care has been taken in developing the SEA Framework for the Drought Plan to ensure that it 
remains as focused and relevant as possible.  Without due care in this regard, the SEA process 
can quickly become very cumbersome and lose clear relevance to the Drought Plan.  One 
element of this has been to modify the wording of several SEA objectives used in the WRMP so 
that they are more relevant to the Drought Plan.  For the same reason, several objectives used 
in the WRMP have been excluded from the Drought Plan SEA.  

7.12. The demand management and restriction measures identified in the Drought Plan were also 
assessed in the SEA. The SEA identified that leakage reduction had the potential for negative 
effects to local communities due to disruption, dependent upon the scale of the works involved, 
but that these effects would be short term. However, in the long term, leakage reduction was 
found by the SEA to be compatible with a number of the SEA objectives as it enables the best 
use of existing resources. 

7.13. An assessment of the likely cumulative impacts of the company preferred drought management 
measures has also been made as part of the SEA.  This includes additional cumulative effects 
of the implementation of Southern Water’s Draft Revised Drought Plan in addition to the 
Drought Plans of neighbouring water companies, in particular resource development measures 
proposed by Sutton & East Surrey Water which are located on upper reaches of the River 
Medway. As with previous droughts in recent years, consultation and ongoing discussion with 
neighbouring water companies will be vital.  Co-operation will need to include sharing the 
results of ongoing or historic investigations and all the environmental assessments for specific 
permit applications will need to take full account of the potential cumulative effects of the 
Company’s own existing permits or those of other companies. 

7.14. A similar approach will be taken in respect of Option O516, where there is potential for in-
combination effects if Portsmouth Water apply for a drought permit for its Eastergate licence.  
Southern Water and Portsmouth Water have agreed a joint approach whereby whichever 
Company applies first for a permit will take the lead in implementing a monitoring programme 
which takes into account the potential in-combination effects.   

Habitats Regulations Assessment (HRA) 
7.15. Under the Conservation of Habitats and Species Regulations 2010 (known as the Habitats 

Regulations), Southern Water (as a competent authority) must determine that the proposed 
supply-side drought intervention options pose no likely significant effect European designated 
sites. 

7.16. Southern Water has undertaken a stage 1 scoping assessment to identify drought measures 
with the potential to affect designated sites, which include Special Areas for Conservation 
(SACs), candidate SACs (cSACs), Special Protection Areas (SPAs) and Ramsar sites. It 
recognises that there is a need to undertake a stage 2 assessment of any of these individual 
measures before applications for their implementation can be authorised. Southern Water is 
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satisfied that the approach it is taking is consistent with the Regulations. It is also in accordance 
with the best practice UKWIR guidance on SEA and HRA of Water Resource management 
Plans and Drought Plans.  

7.17. The inclusion of drought measures in the Drought Plan will not prejudge decisions to be taken at 
a later date on individual Drought Permit or Drought Order applications that may be made. Prior 
to those applications being made, Southern Water would undertake a programme of 
environmental monitoring lasting several months.  The scope of the monitoring programmes 
outlined in Appendix F address the requirements of any routine environmental monitoring 
connected with the drought as well as the need to inform any Appropriate Assessments that are 
required prior to a permit application.  Where required, an Appropriate Assessment would be 
submitted either to the Environment Agency (for Drought Permits) or the Secretary of State (for 
Drought Orders).  

7.18. The information to be submitted by Southern Water will need to demonstrate that any necessary 
control mechanisms – e.g. mitigation or seasonal restraints – to avoid likely significant effects 
are both secured through that consenting process, and will be implemented, to enable the 
application to be approved. In the unlikely event that the mitigated drought measure cannot 
satisfy the appropriate assessment tests, an alternative drought measure would have to be put 
forward instead (with its own appropriate assessment as required). Southern Water is confident 
that the Drought Plan identifies alternative measures that could be pursued in such 
circumstances. 

7.19. Table 7.1 provides a summary of the HRA screening process carried out as part of the SEA and 
environmental assessments. This is discussed in detail in the environmental assessments within 
Appendix F and the SEA Environmental Report (see separate document). 

Table 7.1 Summary of HRA screening process at sources where Drought Permits / Orders may be considered 

Area Option 
HRA Assessment (Potential 
Effect on Internationally 
Designated Sites) 

Assessment requirements 
and Timing 

All Areas Bulk Company 
Transfer There are no predicted effects N/a 

All Areas 
Resting of 
Groundwater 
Sources 

There are no predicted effects N/a 

All Areas Hosepipe bans There are no predicted effects N/a 

All Areas Tankering There are no predicted effects N/a 

Western U433 No Significant Effect  N/a 

Western N472 - reduce MRF 

There are a number of designated 
sites downstream and given the 
current level of understanding it 
recommended that Appropriate 
Assessment is undertaken.  

HRA stage 3 on the lagoons 
already carried out, so 
reasonable baseline.  Some 
surveys may be required in the 
Brading Marshes, but can be 
done in the lead into a drought 
situation.  

Western 

Eastern Yar 
augmentation 
scheme - reduce 
MRF & change 
operation 

There are a number of designated 
sites downstream and given the 
current level of understanding it 
recommended that Appropriate 
Assessment is undertaken.  

Additional flow monitoring is 
required to understand 
freshwater flows into designated 
sites; may be required in 
advance of drought.  

Western K253 - reduce MRF 

There are a number of designated 
sites downstream and given the 
current level of understanding it 
recommended that Appropriate 
Assessment is undertaken.  

Additional flow monitoring is 
required to understand 
freshwater flows into designated 
sites; may be required in 
advance of drought. 
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Area Option 
HRA Assessment (Potential 
Effect on Internationally 
Designated Sites) 

Assessment requirements 
and Timing 

Western H614 - reduce MRF 

There are a number of designated 
sites downstream and given the 
current level of understanding it 
recommended that Appropriate 
Assessment is undertaken.  

Additional flow monitoring is 
required to understand 
freshwater flows into designated 
sites; may be required in 
advance of drought. 

Western B513 - reduce MRF 

There are a number of designated 
sites downstream and given the 
current level of understanding it 
recommended that Appropriate 
Assessment is undertaken.  

Significant investigations are 
already underway at B513, 
which will provide adequate 
information to carry out an AA in 
the lead into a drought.  

Western Re-commissioning of 
source (Y422) No Significant effect N/a 

Central R648 - reduce MRF 
(winter) No Significant Effect N/a 

Central R648 - reduce MRF 
(summer) No Significant Effect N/a 

Central R648 - further reduce 
MRF 

At this level of abstraction there is a 
risk of minor saline intrusion to 
some of the ditches of the 
Amberley Wildbrooks part of the 
Arun Valley SPA. It is therefore 
recommended that Appropriate 
Assessment is undertaken. 

There is detailed information 
and modelling available from 
previous studies, which mean 
that an AA can be carried out in 
the lead into drought conditions.  

Central E282 - reduce 
compensation flow 

Extent of impact does not extend to 
designated sites.  N/a 

Central O516 - increase 
abstraction 

No designated sites are within the 
immediate vicinity of the site and 
therefore an Appropriate 
Assessment is not required. 

N/a 

Central M584 - increase 
licensed volumes 

No designated sites are within the 
immediate vicinity of the site and 
therefore an Appropriate 
Assessment is not required. 

N/a 

Eastern P562 (winter) Extent of impact does not extend to 
designated sites.  N/a 

Eastern P562 (summer) Extent of impact does not extend to 
designated sites.  N/a 

Eastern 

River Medway 
scheme - further 
changes to MRF & 
release factors 

Extent of impact does not extend to 
designated sites. N/a 

Eastern T454, J516 & D284 

These are borehole abstractions 
and no designated sites lie within 
the immediate vicinity of the 
boreholes. An appropriate 
assessment is not required. 

N/a 

Eastern T656 - reduce MRF 
(summer / winter) 

Investigations have previously been 
carried out that indicate the 
reductions do not have the potential 
to impact on levels within the 
Stodmarsh SPA/SAC/Ramsar site. 
However, this would need to be 
confirmed through Appropriate 
Assessment.  

There is detailed information 
and modelling available from 
previous studies, which mean 
that an AA can be carried out in 
the lead into drought conditions. 
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Area Option 
HRA Assessment (Potential 
Effect on Internationally 
Designated Sites) 

Assessment requirements 
and Timing 

Eastern G587 - reduce MRF 

No links between the Rother and 
the Dungeness SAC, so the extent 
of impact does not extend to 
designated sites.   

N/a 

Eastern O451 - reduce MRF 

There are a number of designated 
sites downstream and therefore 
based on the presumption it is 
recommended that an Appropriate 
Assessment be undertaken in order 
to fully assess if there is any impact 
to these sites.  

An AA can be carried out in the 
lead into drought conditions 

Eastern 
G587 - remove 
freshet licence 
condition 

No links between the Rother and 
the Dungeness SAC, so the extent 
of impact does not extend to 
designated sites.   

N/a 

Water Framework Directive 
7.20. The "Directive 2000/60/EC of the European Parliament and of the Council establishing a 

framework for the Community action in the field of water policy" otherwise known as the Water 
Framework Directive (WFD), is a European legislative approach to managing and protecting 
water, based on river basin management.  A summary of Heavily Modified Water Body (HMWB) 
designation, ecological status and the supporting element of "Quantity and Dynamics of Flow" is 
provided in Table 7.2 for water bodies downstream of all Drought Permit /Order options. The 
summaries are based on information published in the 2009 South East River Basin Plan.      

Table 7.2 Current Water Framework Directive water body status 

Option 
WFD Classification: 

Biological Quality for macroinvertebrates, fish macrophytes and diatoms (if 
available/relevant) 

U433 The Lukely Brook is designated as a Heavily Modified Water Body (HMWB) for reasons of 
Urbanisation.  Ecological potential is poor, driven by the fish result.  No mitigation measures 
are in place for the reason for modification (urbanisation) which limits the status to a maximum 
of moderate.  The supporting condition of "Quantity and Dynamics of Flow" is classified as 
'does not support good (uncertain)' indicating a risk of abstraction-derived stress.  The next 
water body downstream is the Medina, a heavily modified transitional water body which is at 
moderate ecological potential. 

N472 The Eastern Yar is designated as a HMWB for reasons of Drinking Water, Flood Protection, 
Water Regulation (strategic transfer) and Water Storage.  It is reported to be at moderate 
ecological potential, although invertebrate status is reported to be poor (very certain).   

Eastern Yar Surface Water 
The Eastern Yar is designated as a HMWB for reasons of Drinking Water, Flood Protection, 
Water Regulation (strategic transfer) and Water Storage.  It is reported to be at moderate 
ecological potential, although invertebrate status is reported to be poor (very certain).   
The River Medina is designated as a HMWB for reasons of Drinking Water, Flood Protection, 
Water Regulation (strategic transfer) and Water Storage.  Ecological potential is moderate, this 
is driven by the macroinvertebrates result and the fact that no mitigation measures are in place 
for the reason for modification.  The water body is indicated to be at good ecological potential 
with regard to the water resources reason for modification. There are no details in the River 
Basin Management Plan (RBMP) Annex B regarding the supporting condition of "Quantity and 
Dynamics of Flow". The next water body downstream is the Medina, a heavily modified 
transitional water body which is at moderate ecological potential. 
Groundwater 
The IOW Central Downs Chalk GW body is at poor quantitative status (low confidence) for 
reasons of water balance and impact on surface waters. 
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Option 
WFD Classification: 

Biological Quality for macroinvertebrates, fish macrophytes and diatoms (if 
available/relevant) 

K253 
 

In WFD terms, the Caul Borne is designated as a HMWB for reasons of Flood Protection, 
Water Regulation (impoundment release).  Ecological potential is moderate, this is driven by 
the fact that no mitigation measures are in place for the reason for modification.  The only 
biological element reported is macroinvertebrates, the status for which is good. The next water 
body downstream is the Newtown River, a transitional water body which is at good ecological 
status and has the supporting condition of 'Tidal Regime - Freshwater' reported as 'supports 
good'. 

H614 
 

The River Medina is designated as a HMWB for reasons of Drinking Water, Flood Protection, 
Water Regulation (strategic transfer) and Water Storage.  Ecological potential is moderate, this 
is driven by the macroinvertebrates result and the fact that no mitigation measures are in place 
for the reason for modification.  The water body is indicated to be at good ecological potential 
with regard to the water resources reason for modification. There are no details in the River 
Basin Management Plan (RBMP) Annex B regarding the supporting condition of "Quantity and 
Dynamics of Flow". The next water body downstream is the Medina, a heavily modified 
transitional water body which is at moderate ecological potential. 

Y422 Surface Water 
The Middle Test is not designated as HMWB and is reported to be at good ecological status.  
The Lower Test water body is not designated as HMWB and is reported to be at poor 
ecological status.  The status is driven by phytobenthos, indicating a water quality pressure.  
Macrophytes are moderate; again this is likely to be linked to water quality.  Fish and 
macroinvertebrates are at good and high status respectively.  There are no details in the 
RBMP Annex B regarding the supporting condition of "Quantity and Dynamics of Flow".  
Groundwater 
The River Test Chalk water body is classed as being ‘at risk’, which includes an ‘at risk’ 
classification due to groundwater abstraction. 

B513 The Lower Test water body is not designated as HMWB and is reported to be at poor 
ecological status. The status is driven by phytobenthos, indicating a water quality pressure. 
Macrophytes are moderate; again this is likely to be linked to water quality. Fish and 
macroinvertebrates are at good and high status respectively.  There are no details in the 
RBMP Annex B regarding the supporting condition of "Quantity and Dynamics of Flow". 

R648 The Western Rother is not designated as HMWB and is reported to be at poor ecological 
status.  The status is driven by the poor result for fish whereas invertebrates, macrophytes and 
phytobenthos are all reported as good.  The supporting condition of "Quantity and Dynamics of 
Flow" is classified as 'does not support good (quite certain)' indicating a risk of abstraction-
derived stress.  The next waterbdoy downstream is the Arun, a heavily modified transitional 
water body which is at moderate ecological potential.  For this transitional water body the 
supporting condition of 'Tidal Regime - Freshwater' reported as 'supports good'. 

R648 – 
further 
reductions in 
the MRF 

As above 

E282 The Medway at E282 water body is designated as heavily modified for reasons of flood 
protection.  Appropriate mitigation measures are not in place hence ecological potential cannot 
be better than moderate.  Biological elements have a status of moderate for fish and 
invertebrates but poor (very certain) for phytobenthos bringing the overall ecological potential 
down to poor and suggesting a potential nutrient pressure.  This is consistent with the bad 
(very certain) result for the supporting element of phosphate, all other supporting elements 
being high with the exception of dissolved oxygen which is moderate.  The quantity and 
dynamics of flow is reported as supports good.  The next water body downstream is the Mid 
Medway from Hartfield to the Eden Confluence. This is reported as heavily modified, though 
the reasons are not stated in the RBMP.  The water body has a moderate (very certain) 
ecological potential, biological elements are reported as moderate (fish) and high for 
invertebrates.  The supporting element of phosphate is poor (very certain). 

River Arun See R648 Drought Permit.   
O516 N/a 
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Option 
WFD Classification: 

Biological Quality for macroinvertebrates, fish macrophytes and diatoms (if 
available/relevant) 

M584 Surface Water 
The Teville Stream is classed as ‘moderate’ ecological status, with the most significant risk 
relating to the altered morphology of the stream. It is classed as being ‘probably at risk’ from 
abstractions.  
Groundwater 
The Chichester-Worthing-Portsdown Chalk Block is classed as ‘poor’ for quantitative status, 
and is considered to be ‘at risk’ due to both abstraction and salinity. 

P562 
Reservoir 

Z713 intake is on the Lesser Teise, which is designated a HMWB for reasons of Drinking 
Water, Flood Protection, Water Regulation (impoundment release) and Water Regulation 
(strategic transfer).  Biological elements are reported to be at good (fish) and high 
(invertebrates) status but overall the water body is at moderate potential because mitigation 
measures are not in place for all reasons for modification.  There are no details in the RBMP 
Annex B regarding the supporting condition of "Quantity and Dynamics of Flow".  
A615 and V356 intakes are on the Medway at Maidstone water body which is designated as a 
HMWB for reasons of Flood Protection and Navigation. This water body is reported at 
moderate ecological potential, the status being driven by invertebrates (moderate - no other 
biological elements reported) and because mitigation measures for the reason for designation 
are not in place.  The supporting condition of "Quantity and Dynamics of Flow" is classified as 
'supports good'.   

River 
Medway 
Scheme – 
further 
reductions 

As per the P562 Drought Permit.   

T454, J516 
& D284 

None of the surface water bodies are specifically designated under the WFD, as the 
freshwater components are classed as ‘dry valleys’, and the named creeks (Faversham Creek 
and Oare Creek) form part of the estuary transitional water body. The dry creeks are all 
classed as being of poor ecological status, which are ‘at risk’ from abstraction.  The Chalk 
block is classified as being ‘at risk’ due to abstraction. 

T656 T656 intake is located on the Stour (Kent) transitional water body.  This water body is a 
HMWB for reasons of Flood Protection and is reported to be at moderate ecological potential.  
No biological data are reported so this status is driven by the lack of mitigation measures for 
the reason for modification.  The supporting condition of 'Tidal Regime - Freshwater' reported 
as 'supports good'. 

G587 The Lower Rother from Robertsbridge to Iden is a heavily modified water body for reasons of 
land drainage.  Appropriate mitigation measures are not in place hence ecological potential 
cannot be better than moderate.  Biological elements are reported as good for fish and 
invertebrates and moderate for phytobenthos.  All supporting elements are reported as high 
except for phosphate which is good.  The quantity and dynamics of flow is reported as 
supports good.   

G587 – 
remove 
freshet 

N/a 

O451 The downstream water body is the Brede between Battle and Winchelsea which is not 
designated as a HMWB/AWB.  This water body is reported to be at moderate ecological status 
(very certain) but it is not clear in the RBMP what is driving this status; reported biological 
elements are fish (high) and invertebrates (good) and the chemical status is good. The 
supporting condition of "Quantity and Dynamics of Flow" is classified as 'supports good'. 

 

WFD Assessment 
7.21. And approach to WFD Assessment of Drought Permit/Order applications is summarised below 

based on the draft guidelines issued by the Environment Agency (September 2011).  The 
starting point for the assessment will be to review the WFD Environmental Objectives for the 
relevant water bodies associated with each site. For surface waters these will be likely to 
include: 
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 No changes affecting high status; 

 No changes that will cause surface water bodies to fail to achieve Good Ecological Status 
or Good Ecological Potential; 

 No changes that will result in deterioration of surface water bodies in terms of Ecological 
Status or Ecological potential; 

 No changes that will permanently prevent of compromise the ‘Environmental Objectives’ 
being met in other water bodies. 

7.22. The assessment will need to consider the potential impact of the proposed drought actions 
(relating to the impacts associated with both summer and winter drought permits) on WFD 
objectives and water body classification. In relation to classification, changes in flows, velocity 
and water quality brought about by lowering MRFs will need to be assessed in relation to the 
risk of a water body changing from a higher to a lower class for a particular element (e.g. a 
change in class for a particular biological or physico-chemical element from ‘good status’ to 
‘moderate status’). For assessment of ‘no deterioration’, criteria for acceptable changes in 
concentration from baseline conditions will need to be agreed. The Environment Agency has 
previously used a 10% deterioration criterion (i.e. chemical concentrations must not deteriorate 
by greater than 10% from baseline). 

7.23. It should be noted that not all drought actions will be assessed as having a potential impact on 
the environment in a drought and can possibly be screened out of the WFD assessment on the 
basis of low risk and/or sensitivity with unlikely impacts on WFD objectives. However, in the 
case of potential winter and or summer changes to an MRF, it will be unlikely that such an 
assumption can be made. 

7.24. In addition to the data collated for the baseline assessment key information should be collated 
to undertake the WFD assessment. Sources of data and information that can be found in the 
annexes to the RBMPs will include: 

 Current status of water bodies (including classification results, monitoring maps, surface 
water body types and confidence and precision monitoring); 

 Water body status objectives for 2015and beyond; 

 The actions needed to deliver the objectives; 

 Protected Area Objectives (e.g. for specific SSSI’s, SPA’s and SAC’s); 

 Catchment scale maps of pressures and risks. 

7.25. The above data will then be used to assess impacts in relation to: 

 Ecological and chemical objectives; 

 Compliance against relevant standards or objectives for sites under EU legislation; 

 For heavily modified water the drought action will be assessed against the relevant 
mitigation measures to determine whether the action complies with the overarching WFD 
objective.  

7.26. If the action is predicted to cause temporary deterioration in water body status or prevent the 
water body from meeting its objectives, an assessment would be made against Article 4.6 
(which allows for exemptions with regard to “temporary deterioration” in status due to 
exceptional and unforeseeable events including prolonged droughts) and Article 4.7 which 
allows for new modifications affecting water bodies, if practicable steps are taken to mitigate 
adverse impact, no other significantly better option exists and also in light of overriding public 
interest. 

7.27. In order to undertake the WFD assessment the use of surface water modelling tools will need to 
be considered to predict how the changes to the MRFs might affect water quality concentrations 
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downstream. Where appropriate, relatively simple mass balance approaches will be considered 
although it may be more appropriate to use statistical modelling approaches (such as SIMCAT). 
The use of more detailed process based dynamic modelling is not proposed at this stage. 

7.28. Mitigation measures, such as those described in Appendix F, and Table 7.8 and Table 7.8 
below, would be employed to assist in maintaining the current WFD water body status.  

Environmental monitoring plan 
7.29. As part of the preparation of an application for a Drought Permit / Order, the Company will 

conduct a review of the available data and its suitability for evaluating the environmental impact 
of the Drought Permit/Order.  While some of these data will be available from the Environment 
Agency’s routine monitoring programme (which is funded through abstraction licence charges), 
some additional targeted data collection will be required to ensure that gaps in the baseline data 
are filled prior to the application for a permit.  Initial requests will be made to the Environment 
Agency for any data relevant to each individual option.  The following list is an example of the 
type of data that could be requested: 

 Flow data (e.g. daily mean flows)  

 Rainfall data 

 Abstraction returns 

 Survey water discharges 

 Groundwater levels 

 Tidal data 

 Water quality data 

 Environmental survey data, including: macroinvertebrate, macrophyte, algae, 
fisheries, eels 

 River Habitat Surveys and River Corridor Survey data 

 Any updates to WFD assessments 

 Geomorphological analysis 

7.30. This list is not exhaustive and is an example of the type of information which could be requested 
for each option. The company would discuss data requirements with the Environment Agency at 
the earliest opportunity in preparing a Permit or Order.  Key considerations with regard to the 
adequacy of baseline data and the need for additional monitoring would be the requirements of 
HRA assessments required and the need to demonstrate what the potential impacts of a Permit 
or Order may be on the WFD status of the water bodies involved.   

7.31. Area specific drought management triggers and activities are discussed further in Section 4.  
Figure 4.4 to Figure 4.9 detail the information, timing and activities involved in drought 
management for each of the Eastern, Central and Western areas. 

7.32. In the event that there are gaps in the data available from the baseline monitoring network 
which may affect understanding of the environmental impacts of Drought Permit/Order being 
sought, the Company will discuss with the Environment Agency the most appropriate way in 
which these gaps may be filled. Where appropriate the Company will then instigate a 
programme of additional monitoring prior to, and during, the implementation of the Drought 
Permit/Order. 

7.33. As part of the environmental assessment process, the baseline data that are available for each 
site have been considered in terms of adequacy, and an assessment has been made to 
determine whether the additional data that are needed can actually be gathered during the lead 
into a drought situation. Where this is not the case, then additional monitoring requirements that 
may be required prior to the next drought event have been highlighted as part of the 
recommended measures.  

7.34. The individual environmental assessments, contained within Appendix F contain a review of the 
baseline information and assessments that are available for each measure, and 
recommendations for additional monitoring and assessment, including the timing that is 
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necessary for that monitoring and analysis (i.e. pre-drought or during the lead into a drought). 
These assessments therefore form the ‘monitoring plans’ for each site within this Drought Plan.  

7.35. With regard to the frequency of monitoring, “continuous” flow or water quality monitoring will 
normally be every 15 minutes.  Where monitoring is not continuous, it will usually be undertaken 
on a weekly basis, though this may be less frequent if considerable baseline data already exist.  

7.36. Where fish distress monitoring is required, the suitable sites and frequency of such monitoring 
would normally be agreed with EA Fisheries staff in advance of a permit application.   

7.37. The Eel Regulations (2009) and the subsequent Eel Management Plans for the Thames and 
South East RBD’s have given rise to significant actions to improve the access and habitat for 
eels in a number of catchments relevant to this plan.  In view of the activities on this front, it is 
proposed that a review of potential eel passage issues associated with the drought permit sites 
in this plan is undertaken as soon as the company moves into impending drought (see Figure 
3.1).    

7.38. Maps of potential monitoring locations for Permit and Orders are provided in Appendix F.  For 
those Permits / Order which are likely to be implemented less frequently, the maps provide 
indicative locations only, based on current Environment Agency monitoring locations (which are 
subject to change).  For those Permits / Orders which tend to get implemented more frequently, 
current Environment Agency monitoring locations are shown, along with historical monitoring 
locations used during previous droughts.   

7.39. The locations shown in these maps are indicative; any locations where environmental 
monitoring will take place will be agreed in advance with the Environment Agency.  On granting 
a Drought Permit, the Environment Agency will set out a Schedule of Conditions, which includes 
the sites at which monitoring is required..  Further details on the environmental monitoring to be 
undertaken for each permit are given in Appendix F.   

7.40. In addition to the outline monitoring plans contained within the environmental assessments, 
detailed Environmental Action Plans (EAPs) were prepared for a number of the Drought 
Permit/Order applications submitted during the last drought in 2004-07. These contain more 
detailed plans for monitoring during the course of the Permit/Order. Where available, these 
have been provided for reference within Appendix G.  

7.41. Table 7.3 contains a summary of the level of risk and availability of previous Permit/Orders and 
environmental reports for all of the Permits and Orders considered within this Drought Plan.  

 

Table 7.3 Summary of environmental information for potential Drought Permit / Order sites 

WRZ Drought Permit / Order Risk Monitoring plan 
(Appendix F) 

Baseline environmental 
assessment? 

Isle of 
Wight 

U433 Low Outline plus 
previous EAP 

Report prepared Sept 2006, & 
Appendix F 

N472 – reduce MRF High Outline Drought Plan Environmental 
Assessment only – Appendix F 

Eastern Yar augmentation 
scheme - reduce MRF & 
change operation 

High Outline Drought Plan Environmental 
Assessment only – Appendix F 

K253 – reduce MRF High Outline Drought Plan Environmental 
Assessment only – Appendix F 

H614 – reduce MRF High Outline Drought Plan Environmental 
Assessment only – Appendix F 

Hampshire 
South 

No options available under 
existing licences 

- - - 
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WRZ Drought Permit / Order Risk Monitoring plan 
(Appendix F) 

Baseline environmental 
assessment? 

B513 – reduce MRF High Outline Drought Plan Environmental 
Assessment only – Appendix F 

Re-commission Y422 High Outline Drought Plan Environmental 
Assessment only – Appendix F 

Hampshire 
Andover 

No options available - - - 

No options available - - - 

Hampshire 
Kingsclere 

No options available - - - 

No options available - - - 

Sussex 
North 

R648 – reduce MRF 
(winter) 

Low Outline plus 
previous EAP 

Most recent report prepared Sep 
2006, and Appendix F 

R648 – reduce MRF 
(summer) 

Medium Outline plus 
previous EAP 

Report prepared Mar 2006 – as 
addendum to Sep 2005 winter 
Permit application, and Appendix 
F 

E282 – reduction in 
compensation flow  

Low (winter) 
Medium 
(summer) 

Outline plus 
previous EAP 

Report prepared Jun 2005, and 
Appendix F  

River Arun Low Outline Drought Plan Environmental 
Assessment only – Appendix F 

R648 – further reduce MRF 
 
 

High See R648 
Permits above 

See R648 Permits above 

Sussex 
Worthing 

No options available - - - 

O516 High Outline Drought Plan Environmental 
Assessment only – Appendix F 

M584 Low Outline Drought Plan Environmental 
Assessment only – Appendix F 

Sussex 
Brighton 

No options available - - - 

No options available - - - 

Kent 
Medway 

P562 (winter) Low Outline plus 
previous EAP 

Report prepared Oct 2006, Mar 
2012 and Appendix F 

P562 (summer) Medium Outline plus 
previous EAP 

Report prepared Apr 2006 and 
Appendix F 

River Medway scheme – 
further changes to MRF & 
release factors 

High See P562 
Permits above 

Drought Plan Environmental 
Assessment only – Appendix F 

T454, J516 & D284 Medium Outline Drought Plan Environmental 
Assessment only – Appendix F 

Kent 
Thanet 

T656 – reduce MRF 
(summer / winter) 

Low Outline Draft report prepared Jul 2006, 
and Appendix F 

No further options available - - - 

Sussex 
Hasting 

G587 - reduce MRF Medium Outline Drought Plan Environmental 
Assessment only – Appendix F 

O451 - reduce MRF High* Outline Drought Plan Environmental 
Assessment only – Appendix F 
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WRZ Drought Permit / Order Risk Monitoring plan 
(Appendix F) 

Baseline environmental 
assessment? 

G587 – remove freshet 
licence condition 

Medium Outline Drought Plan Environmental 
Assessment only – Appendix F 

 
Key to colours used  

Drought conditions Worsening drought conditions 

Severe drought conditions  
 

*Note: O451 has been attributed a ‘high’ risk status due to the uncertainty over potential impacts on the 
Dungeness SAC, which means that it cannot currently be ‘proven’ that there is no significant impact. 
However, the nature of the measure and the type of impact caused by similar options means that it is 
considered likely that an Appropriate Assessment would result in an assessment of ‘no significant impact’. 
It has therefore been included at the ‘drought’ severity stage and is likely to require a Permit rather than an 
Order. 

 

Monitoring and Assessment in a Severe Drought  
7.42. Tables 7.4 to 7.6 on the following pages provide an indicative timeline of how, in the progressive 

development of a severe drought, the Company will ensure that sufficient time is allowed to 
undertake the necessary consultation, monitoring and assessment so that the fullest possible 
consideration can be given by the Company, regulators and consultees to the best means of 
ensuring that the legitimate need for additional resources is balanced with the need to 
understand and minimise the potential additional impacts on the environment 

 

.
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Table 7.4 Indicative timeline on Drought Permit/Order implementation in a severe drought in the Western Area, including timing of pre-application consultation, monitoring and assessment 

WRZ WESTERN AREA Drought Permit / Order 
YEAR 1 YEAR 2 YEAR 3 

W Sp S A W Sp S A W Sp S A 

Isle of 
Wight 

U433 
Concerned with borehole abstraction from Lower Chalk in Lukely Brook Valley. 
The key environmental issues raised relate to the relaxation of MRF in the 
Lukely Brook during abstraction periods. Current constraints include the 
protection of flows through the maintenance of flows over Sheep Dip Weir 

            

N472 – reduce MRF 
Reduce the MRF at Burnt House which controls the abstraction at N472 

        Y    

Eastern Yar augmentation scheme - reduce MRF & change operation 
Modification of operational rules for the Eastern Yar scheme to increase water 
available for abstraction at N472 

        Y    

K253 – reduce MRF 
Reduce or remove the MRF which controls the abstraction from this source 

        Y    

H614 – reduce MRF 
Reduce or remove the MRF which controls the abstraction from this source 
Small gain in DO and the limited duration for which it would extend may 
preclude application 

        Y    

Hampshire 
South 

B513 – reduce MRF (NOT REQUIRED IN THIS DROUGHT PLAN) 
Reduce or remove the MRF which controls the abstraction from this source. 
Dependent upon magnitude of DO reduction caused by HD Stage 4 RoC 
sustainability reductions on the River Itchen, and potential increase in B513 
treatment works capacity recommended in AMP4 WR studies and under 
further investigation in AMP5 

            

Re-commission Y422 WSW 
Y422 WSW was abandoned for environmental purposes. However, in severe 
drought conditions, and with the Itchen sustainability reductions in place in 
Hampshire, the source could be considered for temporary re-introduction. The 
boreholes, building, mains and power are still largely intact.  The asset value of 
up to 4.5 Ml/d, during a severe drought would make short-term rehabilitation of 
the source, (new pump(s), control panel, power reconnection, disinfection and 
access bridge over the Wallop Brook), worthwhile. 
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WRZ WESTERN AREA Drought Permit / Order 
YEAR 1 YEAR 2 YEAR 3 

W Sp S A W Sp S A W Sp S A 

Hampshire 
Andover 

No options available             

Hampshire 
Kingsclere 

No options available             

 

Y Lead in time for discussions with statutory consultees, environmental monitoring and submission of permit/order 
applications, including HRA assessments (Y = timing of HRA submission, if required)  

 
Period for which normal drought permit/order required 

 
Period for which severe drought permit/order required 

 

 As discussed previously, the Western Area is currently highly resilient to droughts and none of the options described above would be required in any of the 
worst droughts on record.  The options, and the lead-in time for monitoring and assessment, are therefore based on a hypothetical scenario in which the 
Western Area experiences 3 abnormally dry winters with normal or drier than average summers in between. 
 

 Option U433 is a normal drought option and discussions with statutory stakeholders, together with relevant monitoring, would commence as concerns about a 
second dry winter started to grow, leaving several months for monitoring, assessment and a permit application.   
 

 The potential need for additional options following the third dry winter would start to be considered in the summer of Year 2, following the second dry winter and 
a normal to dry spring.  This would allow 6-9 months for consultation, monitoring, assessment and relevant applications. 
 

 The main concerns would be on the Isle of Wight and would relate to the potential impact of outages on the Cross-Solent Main, since under current licences 
there is sufficient headroom in Hampshire South to make up for any shortfall on the island.. 
 

 HRA assessments would be required for the severe drought options on the Isle of Wight and these would be submitted well in advance (at least 3 months) prior 
to the permit being required.  
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Table 7.5 Indicative timeline on Drought Permit/Order implementation in a severe drought in the Central Area, including timing of pre-application consultation, monitoring and assessment 

WRZ CENTRAL AREA Drought Permit / Order 
YEAR 1 YEAR 2 YEAR 3 

W Sp S A W Sp S A W Sp S A 

Sussex 
North 

R648 – reduce MRF (winter) 
Application to allow a reduction in the MRF at Hardham Weir, which effectively 
allows greater abstraction from the R648 surface water intake once abstraction 
in the River Rother becomes constrained by the existing licensed MRF. This 
option allows both increased supplies and can also be used to maintain 
storage in E282 and groundwater sources during drought conditions. This 
remains a viable option for both summer and winter conditions, as it allows 
more water to be taken from the river when abstraction is constrained by the 
MRF 

            

R648 – reduce MRF (summer) 
As above 

            

River Arun (monitoring already in place for R648) 
Application for derogation for the licence on the tidal abstraction, which is 
currently attached to a cut-off clause if flow in the Upper Arun is not supported 
by flow from Horsham sewerage works. 

            

R648 – further reduce MRF (monitoring would already be in place) 
Apply to further reduce the MRF which controls abstraction from the source 

     Y       

Sussex 
Worthing 

O516 
Under more severe droughts, where resources in Sussex Worthing are under 
threat and drought measures in Sussex North (such as the R648 MRF 
reduction) are not sufficient or suitable to address the situation, then a Drought 
Permit/Order may be sought to increase licensed abstraction at O516. 
Increasing this abstraction will provide additional supply for Sussex Worthing 
and possibly support bulk transfers to Sussex North. However, this is only a 
severe drought option due to the sensitivity of Swanbourne Lake 

            

M584 
Apply to increase current licensed quantities (current constraint is autumn only) 

            

Sussex 
Brighton 

No options available             
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Y Lead in time for discussions with statutory consultees, environmental monitoring and submission of permit/order 
applications, including HRA assessments (Y = timing of HRA submission, if required)  

 
Period for which normal drought permit/order required 

 
Period for which severe drought permit/order required 

 

 The critical drought period for the Central Area is 18-24 months. 
 

 Unlike in the Eastern and Western Areas, increased severity of drought is not driven by increased duration.  The severe drought options would therefore be required 
due to the extreme nature of the summer recession in Year 2 of a drought.  

 
 Although there would be a relatively short lead-in time, monitoring for the major “severe drought” options in Sussex North would already be in place for existing 

permits. 
 
 HRA assessment would be required on R648. 
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Table 7.6 Indicative timeline on Drought Permit/Order implementation in a severe drought in the Eastern Area, including timing of pre-application consultation, monitoring and assessment 

WRZ EASTERN AREA Drought Permit / Order 
YEAR 1 YEAR 2 YEAR 3 

W Sp S A W Sp S A W Sp S A 

Kent 
Medway 

P562 (winter & spring) 
P562 is a pumped storage reservoir with abstractions from the River Teise at 
Smallbridge and the River Medway at Yalding. 
The Permit may take the form of winter authorisations to allow increased re-
filling and conservation of existing storage of P562. The precise conditions 
applied for will depend upon the severity and timing of each drought. 

            

P562 (summer & autumn) 
The Permit may take the form of summer authorisations, principally to reduce 
the requirements of releases to support downstream abstraction at Springfield. 
The precise conditions applied for will depend upon the severity and timing of 
each drought. 

            

River Medway scheme – further changes to MRF & release factors 
Reduce the MRF for abstraction at Springfield, Yalding or Smallbridge and 
reduce the release factor from P562 

            

T454, J516 & D284 
Remove seasonal contraints 

            

Kent 
Thanet 

T656 – reduce MRF (summer / winter) 
Concerned with abstraction for public water supply to allow increased 
abstraction from the River Great Stour at T656. 
The key environmental issues raised relate to a reduction in the MRF at T656 
from 145 Ml/d to 100 Ml/d (maximum daily abstraction 9 Ml/d). This potential 
Drought Permit was investigated in 2006 but application not submitted 

      Y      

No options available             

Sussex 
Hastings 

G587 - reduce MRF 
Reduce the MRF controlling abstraction from the River Rother at Z978. This 
varies between 20 and 35 Ml/d during the spring and summer period, and 
would be reduced to 10 Ml/d to enable abstraction to take place when flows 
are sufficiently high 
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WRZ EASTERN AREA Drought Permit / Order 
YEAR 1 YEAR 2 YEAR 3 

W Sp S A W Sp S A W Sp S A 

 O451 - reduce MRF 
Reduce the MRF controlling abstraction from the River Brede to refill O451 
Reservoir. This is currently 6.2 Ml/d, reduction to as low as 2 Ml/d would be 
considered, depending on environmental and other constraints 

      Y      

 No options available             
 

Y Lead in time for discussions with statutory consultees, environmental monitoring and submission of permit/order 
applications, including HRA assessments (Y = timing of HRA submission, if required)  

 
Period for which normal drought permit/order required 

 
Period for which severe drought permit/order required 

 

 “Normal” drought permits for P562 would be in place in the winter and summer of Year 2, with their associated monitoring programmes.  This would provide the 
initial basis for undertaking the necessary assessments for the permits/orders that would be required for the autumn of Year 2 and throughout Year 3.  The 
monitoring programme would be augmented and intensified as required following the second dry winter. 
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Post Drought Monitoring 
7.43. Some monitoring will continue following the cessation of the drought permit.  The scope of post-

permit monitoring will be agreed as part of the drought permit/order and may typically extend up 
to 3 months beyond the cessation of the permit.  It is likely that this will initially be of the same 
scope as that undertaken during the period of the permit and will then progressively reduce in 
scale and frequency.  It makes sense to keep this under review with the EA while the permit is 
in operation to ensure that it takes account of the findings arising from the monitoring 
programme.  

 

Mitigation measures 
7.44. Where drought intervention measures are identified as potentially impacting on the environment, 

over and above the effect of the low rainfall resulting from the drought itself, mitigation 
measures and actions may be required.  

7.45. Impacts and potential mitigation measures are discussed in detail in the environmental 
assessments described in Appendix F.  However, Table 7.7 provides a summary of the types 
and range of mitigation measures that have been considered as part of this Drought Plan.  
Specific measures relevant to each Permit/Order site would be agreed with EA at time of 
application. 

Table 7.7 Typical mitigation measures used for Drought Orders and Permits 

Type of Mitigation Typical Application Comments 

Limit duration and 
timing of impacts 

This is the primary means of mitigation intrinsic to most drought 
permits/orders.  Whilst the means of supplying additional water 
covered by the permit (e.g. increased abstraction; reduction in 
MRF) is not something that is likely to be considered sustainable 
on a permanent basis, limiting the potential duration of any 
impacts is the first line of mitigation.  Alternatively, a seasonal 
restriction on the use of a permit is a further means of mitigating 
the potential impacts on particular species.  For example, in 
some instances permits may be restricted or suspended for all 
or part of the spawning season.  Also, where the impact on eel 
passage may be of concern, one means of mitigation may be to 
restrict or suspend a permit during the peak migration period 
(e.g. May to July). 
 
Other means of mitigation set out below are therefore focused 
on mitigating significant “acute” impacts directly attributable to 
the implementation of the permit or impacts which may hinder 
the habitat or certain flora or fauna from following a similar post-
drought profile of recovery to that which would be likely to occur 
under natural drought conditions.      

Most drought 
permits/orders are 
limited to durations of 
between 1 and 4 
months.  Few are 
required for longer 
periods.  
 
The drought permits 
required to enhance 
reservoir storage are 
generally targeted 
toward the winter and 
spring, thus limiting 
the potential impacts 
on eel passage, 
although impacts on 
the Eastern Rother 
may extend into the 
summer months. 
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Type of Mitigation Typical Application Comments 

Temporary 
cessation of 
abstraction under 
the terms of the  
Permit/Order 

Where continuous water quality monitoring (typically DO) and/or 
fish distress monitoring indicate a sharp deterioration in 
conditions, abstraction under the terms of the permit/order may 
need to be reduced or cease altogether until conditions have 
improved and the risk of conditions deteriorating again are 
considered to be low.  The trigger levels for such action would 
be set out under the terms of the permit. 
Alternatively, a programme of phased/intermittent abstraction or 
a time varying MRF may be built into the permit as a means of 
mitigating potential impacts.   
Temporary cessation of the implementation of the permit may be 
required as a means of mitigating eel passage in the summer 
months. 

In the preparation of 
previous drought 
permits on the River 
Medway, conditions 
for the cessation of a 
reduced MRF, the 
cessation of 
abstraction and the 
imposition of tidally 
variant restrictions 
have all been the 
subject of discussion 
with the EA prior to 
the agreement of a 
final set of conditions 
for the permit.  

Fish distress 
monitoring with 
triggers and 
response plan 

Regular visual observations carried out on key stretches of 
rivers or lakes to detect signs of large scale fish distress or 
potential kills.  

Observations of fish 
distress must be 
reported immediately 
to the EA who will 
instruct the company 
on the action 
required.  This may 
include the immediate 
cessation of a permit 
until the issue has 
been resolved.  

Protection of ‘spate 
flows’  

Temporary increases in river flows following periods of rain can 
be important to flush sediment/pollutants from the system or 
promote fish passage. Where possible, abstraction can be 
altered so that these spates are preferentially allowed to pass 
through the system.  

Effectiveness 
depends on timing of 
migration, water 
quality issues etc.  

Physical works In some cases physical works such as channel narrowing or 
temporary works on valves/sluices may be carried out to 
mitigate environmental risks.  If any physical works are likely to 
impact eel passage, appropriate mitigation measures will be 
considered.    

Generally temporary/ 
‘soft’ engineering so 
these can be 
removed if necessary 
post-drought 

Compensation 
pumping  

In some cases it may be possible to use groundwater to provide 
compensation flows within surface water courses to temporarily 
mitigate the impact of abstractions.  

Only currently viable 
in the Western Area 

Provision of 
alternative supplies 

If there is a risk of derogation of other users from increased 
abstraction, then Southern Water may provide alternative 
supplies for those abstractors.  

Not currently 
proposed, but could 
be used for some of 
the groundwater 
measures 

 

7.46. Mitigation measures applied to those Permits that have been granted in recent years are 
summarised in Table 7.8 below.  It should be noted that the mechanism for inclusion of 
measures in any Permit/Order granted would be through the Schedule of Conditions attached to 
that Permit/Order.   
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Table 7.8 Mitigation measures and monitoring for more commonly implemented Permits / Orders  

Option Mitigation and monitoring 
U433 
 

The key mitigation for this site relates to the provision of 2.5Ml/d compensation flows at Sheep 
Dip weir, in order to prevent impacts on downstream receptors.  Measures include:  

• Continuous monitoring and monthly sampling and analysis of water flow (typically 15 
minute interval) for parameters and at sites agreed with the EA 

• Additional sampling to be carried out following high rainfall events (to be agreed with 
EA).   

R648 
 

Recommended mitigation measures for the Drought Permit are: 
• Minimising river abstraction during temporary ‘spate’ flows is recommended to promote 

trout migration (summer only) 
• Monitoring for fish distress to be carried out at strategic locations and timescales (as 

agreed with the EA) during hot weather periods; observations should be linked to 
continuous water quality monitoring records (typically 15 minute intervals) (summer only) 

• Preparation of an emergency fish movement plan for possible implementation is sea 
trout are found to be in distress (summer only) 

• Liaison with NE and RSPB over the operation of the sluices at the boundary between the 
river and the Arun Valley SPA sites.   

Further details are given in Appendix G. 
R648 – 
further 
reductions in 
the MRF 

Recommended mitigation measures for summer are: 
• Minimising river abstraction during temporary ‘spate’ flows is recommended to promote 

trout migration. 
• Monitoring for fish distress to be carried out at strategic locations and timescales (as 

agreed with the EA) during hot weather periods. 
• Preparation of an emergency fish movement plan for possible implementation is sea 

trout are found to be in distress. 
• Continuous monitoring (typically 15 minute intervals) and review of salinity and dissolved 

oxygen conditions at strategic locations during the permit period.  
• Continuous monitoring (typically 15 minute intervals) of salinity in all Amberley 

Wildbrooks ditches within a defined risk zone, and investigation of temporary 
engineering works mitigation measures if required.  

• Monthly motoring of macro-invertebrates within the Amberley Wildbrooks ditches. 
Further details are given in Appendix G. 

E282  
 

Mitigation depends to a certain extent upon timing, but includes: 
• Coir rolls to be installed prior to the operation of the Drought Permit in upper 2.5 km of 

catchment to maintain flow depth and velocities in sensitive riffle environments. 
• For summer operation, continuous water quality monitoring (typically 15 minute intervals) 

should be carried out, along with the development of a response plan to change 
operation of the Drought Permit should water quality reduce. This needs to be drought 
specific, and should be agreed during the lead into the Permit application.  

• For summer monitoring, fish distress monitoring (typically twice weekly) and an 
emergency relocation plan, with triggers associated with both visual observations and 
ammonia levels at Luxford WwTW, should be agreed and implemented prior to the 
Permit being applied. 

Further details are given in Appendix G. 
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Option Mitigation and monitoring 
P562 
Reservoir 
 

The following temporary mitigation measures are recommended for this Permit:  
• Continual monitoring (15 minute interval) of water quality at locations agreed with the EA 
• Temporary reduction in abstraction if DO trigger values fall below an agreed threshold 

limit 
• Temporary reduction in abstraction around high spring tides if salinity monitoring 

indicates that there may be a risk to downstream abstractors. 
• Monitoring for fish distress to be carried out at locations agreed with the EA, to a 

timescale also agreed with the EA (typically twice weekly). 
• Invasive species monitoring (including Floating Pennywort (Hydrocotyle ranunculoides) 

and Killer Shrimp (Dikerogammarus villosus) to be undertaken at sites agreed with the 
EA.   

Further details including the Schedule of Conditions connected to the most recent permit are 
given in Appendix F. 

T656 
 

There are two mitigation measures that are recommended for this Permit: 
• Continual monitoring (15 minute interval) of water quality at locations agreed with the EA 
• Temporary reduction in abstraction if DO trigger values fall below an agreed threshold 

limit 
• Temporary reduction in abstraction if conductivity monitoring indicates that there may be 

a risk to downstream abstractors 
G587 
 

The main mitigation options are likely to be : 
 Limiting the duration of the permit as much as possible. 
 Setting DO thresholds for the temporary cessation of abstraction. 

O451 
 

The main mitigation options are: 
 Limiting the duration of the permit as much as possible. 
 Setting DO thresholds for the reversion to the licensed MRF. 

Note: Frequency of monitoring given in this table is indicative.  Actual frequency for each permit will be 
agreed with the Environment Agency when preparing the Permit application.   
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8. Management and communications 
strategy 

Management structure, roles and responsibilities 
8.1. Once a drought is threatened or already exists, Southern Water will convene a number of 

groups, whose responsibility is to manage its response to the drought.  A sequence of 
management activities is required to ensure that there is awareness of the water resource 
situation and that appropriate and timely operational, regulatory, communication and 
management decisions are made. In the first instance, a Drought Technical Group will be 
formed and one of the first actions of the DTG will be to inform statutory consultees (e.g. 
Environment Agency; Natural England) of the situation. Where a more severe event is 
threatened or existing, a Drought Management Group will also be convened. The composition, 
roles and responsibilities of each group are presented in Figure 8.1 below. 

8.2. The Minutes of meetings of the both groups provide an audit trail for the Company’s key 
decisions, actions and responses to a drought. From an early stage in the identification of a 
drought, regular liaison between these groups, the Environment Agency and, where appropriate, 
other water companies is important. 

8.3. The Drought Technical Group is responsible for monitoring and reviewing the drought 
situation, as well as monitoring the supply/demand balance, collating and analysing technical 
information (e.g. actual levels in compared to trigger levels), the interpretation of the developing 
water resources situation and making recommendations and providing advice to the Drought 
Management Group about the severity of the situation. The Drought Technical Group will also 
propose the necessary actions that the Company should consider taking in response to the 
prevailing water resource situation, e.g. providing advice on any changes to day-to-day source 
operation. 

8.4. The Drought Technical Group produces water situation reports, initially on a fortnightly basis, 
detailing water levels and triggers. The regularity of the reports is enhanced in line with a 
developing drought and a schedule of face-to-face and telephone meetings agreed with 
statutory consultees.  

8.5. In case of a more severe event being threatened or occurring, the Drought Technical Group 
would recommend that the severity of the situation was such that the Drought Management 
Group should be convened. The Drought Management Group consists of senior officers of the 
Company. It reviews the reports from the Drought Technical Group and formulates the 
development of drought strategy at Company and regional level. 

8.6. The Drought Management Group will meet monthly, or more frequently where it is deemed that 
the situation warrants more urgent decisions to reduce the potential impacts of the drought on 
the operations of the Company, where there are external interface issues, and to expedite 
necessary investment where required. 
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Figure 8.1 Southern Water drought management structure 

 



Southern Water Revised Drought Plan – Final   

109 

Communications plan 
8.7. Southern Water has developed a Drought Communications Plan (DCP), to ensure effective 

communication of critical information about drought management to its customers and other 
stakeholders during a drought. This is informed by previous experiences from the 2004-07 
drought.  

8.8. In normal (i.e. non-drought) conditions, the Company routinely provides information to its 
customers promoting water efficiency and providing information on water resources. As drought 
conditions begin to develop, the Company will increase its communications activities. The 
objective is to increase awareness of the limited availability of water resources and the steps 
that the Company is taking to manage its resources, with stronger emphasis on the need for 
water conservation. Appropriate communications with customers and stakeholders prior to an 
anticipated drought are important to ensure that customers are kept fully informed. As drought 
conditions develop, the Company will provide information on the status of water supplies and 
how drought response interventions (both supply-side and demand-side) may affect customers. 
The DCP not only covers communication activities before and during a drought, but also covers 
the period after the drought, when water resources recover. 

8.9. The DCP is based on a phased programme of activity which increases as drought conditions 
become more serious and the risk to the supply demand balance increases. The DCP takes into 
consideration the different audiences to be targeted; the key messages to these audiences; and 
the staged delivery of communications. 

8.10. As drought conditions become more serious, there will also be additional liaison with the 
Environment Agency and other water companies. The objective of this liaison is to share data 
and exchange information, as well as to co-ordinate media campaigns and other drought-
related announcements. 

8.11. The Company, like many other water companies in the South East, has a number of inter-
company bulk transfer agreements. Early in a drought, contact will be made with other water 
companies with a view to sharing information and developing a common approach to managing 
the scarce water resources across the region. 

8.12. When preparing a communications strategy it is important to note there are several different 
audiences who need to be addressed. While a consistent message is essential, each may 
require a different approach.  

8.13. The Drought Communications Plan which would be followed in accordance to need as a 
drought situation develops is presented in Appendix D. The plan involves a staged approach 
according to the stage of the drought and is indicative of what might be included depending on 
the nature of the event.  

8.14. A summary of the process of drought management planning is provided below in Figure 8.2. 
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Figure 8.2 Overview of drought indicators, actions & messages as drought conditions worsen 
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9. Post-drought actions 

De-escalation of drought activities 
9.1. It is important to recognise when a drought event has ended and there can then be a safe and 

considered de-escalation of drought related activities. It must also be recognised that there is a 
difference between when a drought event has ‘broken’, that is when the period of low rainfall 
has ended and when it is acknowledged that water resources have recovered back to within the 
normal range of conditions. 

9.2. Drought events are characterised by a cumulative deficit of rainfall. When a drought ‘breaks’, it 
often does so with events which lead to a period of much higher than normal rainfall. However, 
it may take some time for water resources to recover fully, and so until there has been sufficient 
excess rainfall to remove the soil moisture deficit, to restore river flows and begin recharge to 
groundwater, available supplies may still be restricted. The recovery and a return to normal 
water resource conditions can often take some time, especially for groundwater, when there can 
be over-season effects. This is because summer rainfall rarely leads to any significant 
groundwater recharge and so it is only a surplus of winter rainfall that leads to a return to normal 
groundwater conditions. 

9.3. The Environment Agency provides the following definition for the end of a drought: “when the 
risk of impacts from drought is no greater than during a normal year and where normal 
conditions have continued for a period of time”. 

9.4. The end of the drought triggers occur once sufficient rainfall indicators, river flow indicators, 
groundwater level and reservoir level indicators have moved back above the trigger thresholds, 
and there is no significant risk forecast through the supply/demand balance evaluation. 
Generally speaking this will involve a trade-off between shorter duration indicators (e.g. 12 
month rainfall indices, rapidly responding groundwater indicators), which will move out of 
drought first, and longer duration indicators (e.g. 24/30 month rainfall indices, large reservoir 
and slow response groundwater indicators), which may take more time due to lag effects. This 
is where the supply/demand forecast is crucial, as it will be used to determine whether any 
indicators that are still below trigger thresholds for long duration indicators represent a 
significant risk, and hence whether interventions should be removed. For a high recharge, rapid 
end to the drought, such as that which occurred in 1976, this will not tend to be an issue, as all 
indicators will rapidly move back above the relevant thresholds. 

9.5. A de-escalation of drought activities will not necessarily take place according to the same trigger 
levels as an escalation in activity. During the return to normal conditions, it is prudent to wait 
until there is a reasonable degree of certainty that sufficient recovery of both groundwater and 
surface water resources has occurred. This is to ensure that should there be a short-term return 
to drought conditions there will not be a need to re-escalate communication and other activities, 
with the attendant time delay involved. 

9.6. For instance, where restrictions have been in place over a summer, the Company may well 
need to wait until February or March the following year to establish whether replenishment of 
surface water storage and groundwater recharge over the winter has been sufficient to restore 
the supply situation so that restrictions could be lifted. 

9.7. The necessity of continuing this policy after drought conditions have eased can often be difficult 
to understand, especially if high rainfall leads to flooding. Before the Company de-escalates its 
drought activities, it will need to be reasonably certain that there will be an assured return to 
normal water resource conditions. This may lead to customer perception that the lifting of 
restrictions on the use of water is delayed longer than necessary. The Company has to be sure 
that in the short-term it would not need to reverse its decision to lift restrictions. Lifting and then 
reintroducing restrictions would create mixed messages and savings in consumption might be 
reduced. 

9.8. The regular communication established between the company and statutory consultees such as 
the Environment Agency will be maintained throughout the de-escalation process in order to 
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ensure that all parties understand and contribute to an agreed programme of de-escalation.  
One important element of these discussions will be the scope and frequency of post drought 
monitoring.  As indicated in Section 7, the scope of post-permit monitoring will need to be 
agreed as part of the drought permit/order and may typically extend up to 3 months beyond the 
cessation of the permit.  It is likely that this will initially be of the same scope as that undertaken 
during the period of the permit and will then progressively reduce in scale and frequency.  It 
makes sense, however, to keep this under review with the EA while the permit is in operation to 
ensure that it takes account of the findings arising from the monitoring programme.  

Post-drought review 
9.9. The final stage of the post drought action is to review the Company’s performance during the 

drought, to assess the effectiveness of the Drought Plan, and to build on lessons learnt. This 
review will include an assessment of the performance of the intervention measures deployed, 
an assessment of the currency and validity of triggers and monitoring methods used, and an 
update, where appropriate, of environmental monitoring and investigations associated with 
Drought Permits, Drought Orders and supply interventions implemented.  

9.10. It is also important to monitor and evaluate the effectiveness of the communication activities, 
based on feedback from representatives from customer groups, individual customers and other 
institutional stakeholders, such as the Environment Agency. The review may identify specific 
recommendations for updating and/or revisions to the Drought Plan. 
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10. Annex 1: Glossary 

Term or acronym Explanation or definition 

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 

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 adequate quantities of wholesome 
water, with as little recourse as reasonably possible to drought orders or 
drought permits” WIA1991, 39B(2) 

EA Environment Agency 

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 

Habitats Regulations The Conservation of Habitats and Species Regulations 2010 is the 
domestic legislation which transposes the EU Habitats and Wild Birds 
Directives into UK law and replaces the Conservation (natural habitats &c) 
Regulations 1994 

HRA Habitats Regulations Assessment 

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) 

Ml Megalitres 

Ml/d Megalitres per day 

MRF Minimum residual flow 

Ramsar site Internationally important wetland site 
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Term or acronym Explanation or definition 

SAC Special Area of Conservation – designated under the European Habitats 
Directive (1991)  

SEA Strategic Environmental Assessment – made under the SEA Directive, 
which aims to ensure that significant environmental effects arising from 
proposed plans and programmes are identified, assessed, subjected to 
public participation, taken into account by decision makers, and monitored 

SPA Special Protection Area – classified under the European Birds Directive 
(1979) 

SSSI Site of Special Scientific Interest – a site given statutory designation by 
Natural England (or the Countryside Council for Wales) because it is 
important on account of its nature conservation value 

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, following investigations under the Habitats Directive Stage 4 
Review of Consents undertaken by the Environment Agency 

Temporary Ban on water use Restriction on customer water use under powers provided in the Water 
Industry Act 1991. These can be introduced by water companies without the 
need to apply to the Secretary of State under conditions where it is 
experiencing, or may experience, a serious shortage of water for 
distribution. They replace what was formerly called ‘hosepipe bans’ 

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. 

UKWIR UK Water Industry Research 

WIA Water Industry Act 1991 

WRA Water Resources Act 1991 

WRMP Water Resource Management Plan – a water company long-term strategic 
plan for water supply and demand over a 25-year period 

WRRIS Southern Water’s Water Resources Reporting Information System 

WRZ Water resource zone – the largest possible zone in which all resources, 
including external transfers, can be shared and hence the zone in which all 
customers experience the same risk of supply failure from a resource 
shortfall 

WSW Water supply works 
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If you would like further information please contact:

Drought Plan
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