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Executive Summary
This is the Drought Management Plan (DMP) for Affinity Water and provides a full update of our
last DMP. This plan covers all eight of our Water Resource Zones (WRZs) across our three
regions. This ensures a consistent approach to drought management is taken throughout the
business and provides clarity to customers and stakeholders about the actions we would take to
manage a drought.
Our previous annual update incorporated small changes to reflect the outcomes of our PR14
Water Resources Management Plan (WRMP), which referred mainly to our stated levels of
service. The update saw the introduction of a 5th Drought Trigger Zone and a re-alignment of the
actions across Drought Trigger Zones 3, 4 and 5. This full update further cements these
changes and incorporates additional thinking on what this would mean in practice for the actions
that we would take in the lead up to, during and after a drought. It has provided us with an
opportunity to review and where necessary update our communication plan in light of the
lessons learnt from the 2011-2012 drought and 2014 flooding events and incorporates an
update to our baseline environmental assessment in light of the completion of our AMP5 NEP
and some of our AMP6 studies.
As part of the development of this plan we have carried out scenario modelling to test our
drought actions and lead-in times against a range of different drought scenarios. Droughts of
different length, timing and severity were modelled to gain a full understanding of our
robustness in managing these situations.
The Affinity Water DMP is built on our experience of managing a range of droughts over the last
20 years, in particular the multiple year groundwater droughts of 1990 to 1992, 1996 to 1998
and 2005 to 2007, as well as 2011 to 2012. We have a pro-active approach to managing
drought and our objective is to provide secure, resilient, high quality public water supplies at all
times. This will be achieved by:


Being prepared for drought at any time and having our Plan ready to deal with it.



Continuous monitoring of environmental conditions in partnership with the Environment
Agency (EA).



Identifying the onset of drought and mobilising additional resources as necessary.



Assessing drought duration and severity together with the impact on water available to
our customers.



Minimising environmental impact of drought by optimising the use of our resources.



Implementing measures to reduce the demand for water or increasing capacity of our
assets to maintain security of supplies. Our actions will become more concentrated as
drought deepens and lengthens.



Acting and communicating with our customers and other stakeholders in partnership.

This Plan details the operational process that will be used to manage drought events. It
provides an introduction to our supply area and water resources and demonstrates how routine
hydrological data is monitored to determine the onset of a drought, the implications of which are
managed by our Drought Management Group (DMG). The DMG is responsible for implementing
actions to ensure public water supply is maintained through the drought. Our DMP links with the
WRMP, which addresses investment issues relating to drought.
All droughts will vary in terms of their duration and impact on the availability of water resources.
The return-to-normal conditions are unpredictable and dependent on increasing levels of
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rainfall, making the duration and severity of droughts difficult to forecast. We have therefore
tested our DMP against a range of possible drought scenarios to ensure that the measures we
propose to adopt are sufficiently robust to protect essential water supplies and minimise the
environmental impact of these actions. The drought scenario testing work included modelling of
drought events which are more severe than those on record. The outcomes of the work
demonstrated that with our proposed drought management actions, our regions are resilient to
historic drought events. This work has allowed us to validate the steps we would follow in
severe drought conditions when requirements for restrictions on use of water or additional
abstraction could result in the mobilisation of Temporary Use Bans (TUBs), drought orders for
further demand restrictions and drought permits or drought orders to vary abstraction licences.
A summary of these actions is shown in the diagram below. The Plan indicates how the severity
and duration of drought is assessed and forecasted and when and how drought actions are
implemented.
This DMP defines individual roles and responsibilities within Affinity Water during a drought and
the required levels of interaction/liaison with third parties, in particular the Environment Agency.
The Plan contains details of our environmental monitoring and communication plans and the
actions that would be triggered under this Plan in response to breaching the drought triggers.
Finally, our Plan provides an outline of how the company will identify the end of a drought and
describes the associated actions required at this point.
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Glossary
ADO

Average Deployable Output – the average output of a source

AMP

Asset Management Period – five-yearly cycle used by water companies
for management of water resources, during which price limits are set

BMA

Bulk Metered Area

ALF

Alleviation of Low Flow Scheme

AMP

Asset Management Period – 5 year investment period

AMR

Automatic Meter Reading

DD11

The Drought Direction 2011

DI

Distribution Input – the amount of water entering the distribution system at
the point of production

DO

Deployable Output – the output of a commissioned source or group of
sources assessed under drought conditions

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 for abstraction/impoundment outside the
schedule of existing licences on a temporary basis

DMA

District Metered Area

DMP

Drought Management Plan – Operational plan which sets out how the
company will deal with a drought situation

DTZ

Drought Trigger Zone – a trigger line for groundwater levels at specific
points which indicate stages at which different drought actions need to be
carried out

EA

Environment Agency

EAR

Environmental Assessment Report – report to support drought permit
applications, which investigates and predicts environmental impacts of
permits, as well as setting out the associated monitoring and mitigation
actions

EP

Effective Precipitation – the amount of precipitation which is actually
added and stored in the soil. Used as an indicator of recharge

GWL

Groundwater level – level of groundwater above ordnance datum

HDZ

Hydraulic Demand Zone – zone characterised by having discrete supply
and storage arrangements with strategic inter zone transfers

HRA

Habitats Regulations Assessment – an assessment of effects of actions
on any Special Areas of Conservation, Special Protection areas or
Ramsar sites, as per the requirements of the Habitats Regulations

LSE

Likely significant effects – referring to environmental impacts of certain
actions
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LTA

Long Term Average – average monthly rainfall or groundwater level
calculated over a 30 year period

mAOD

Metres Above Ordnance Datum – the height of a point in metres above
average sea level

MORECS

Meteorological Office Rainfall and Evapotranspiration Calculation System
– operational system which provides estimates of evaporation, soil
moisture deficit and effective precipitation under British climatic conditions

MOU

Memorandum of Understanding

NEP

National Environment Programme – a programme of investigations and
actions for environmental improvement schemes to ensure that water
companies meet their statutory environmental obligations

OASIS

Operational Assessment of Summer Impacts and Stress

OBH

Observation Borehole – a borehole drilled to monitor groundwater levels

Ofwat

The economic regulator of the water sector in England and Wales

PET

Potential Evapotranspiration - the amount of evaporation that would occur
if a sufficient water source were available

PDO

Peak Deployable Output – the maximum output of a commissioned
source, as constrained by (if applicable):








Environment
Licence, if applicable
Pumping plant and/or aquifer properties
Raw water mains and/or aquifers
Transfer and/or output main
Treatment capabilities
Water Quality

SAC

Special Area of Conservation – defined in the European Union’s Habitats
Directive, to protect habitats and species considered to be of European
interest

SEA

Strategic Environmental Assessment – an assessment of the effects of
certain plans and programmes on the environment, including nationally
designated sites and priority habitats and species

SMD

Soil Moisture Deficit – the amount of rain needed to fully saturate the soil

SPA

Special Protection Area – a designation under the European Union
Directive on the Conservation of Wild Birds

SSSI

Site of Special Scientific Interest – a conservation designation denoting a
protected area in the United Kingdom

TUB

Temporary Use Ban – demand management action which temporarily
restricts non-essential use of water by customers during a drought
(formerly a ‘hosepipe ban’)

WAFU

Water Available for Use

WFD

Water Framework Directive – a European Union directive which commits
EU member states to achieve good qualitative and quantitative status of
all water bodies by 2027
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WRMP

Water Resource Management Plan – 25 year plan which water
companies use to plan ahead and manage their water resources

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 will experience the same risk of supply failure from a
resource shortfall

WSP

Water Saving Programme
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Introduction
This section explains the purpose of our Drought Management Plan (DMP) (Section 1.1) and
how we have structured our DMP (Section 1.2). It also explains the nature of the droughts which
we plan for (Section 1.3) and our planned levels of service (Section 1.4), which form the basis
for our drought planning. Finally, the section sets out the consultation process, which allowed
customers and stakeholders to contribute to our final Plan (Section 1.5).

1.1 The need for a Drought Management Plan
Drought plans are a statutory requirement for all water companies under Section 39B of the
Water Industry Act 1991 (WIA 1991). Our DMP has been produced in line with the Drought Plan
Regulations 2005 and the Drought Plan (England) Direction 2016. This DMP complies with the
drought plan guidelines published by the Environment Agency1 (the Guidelines).
The Guidelines set out the steps of the process that water companies must follow in the
preparation of a DMP, and these are shown in Figure 1.

Figure 1: Statutory process for development of water company Drought Management Plans

1

Environment Agency, 2015, How to Write and Publish a Drought Plan
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The purpose of a DMP is to demonstrate how a water company plans to monitor and manage
future drought related events, reduce the demand for water and mobilise extra resources, whilst
minimising recourse to drought orders and permits and ensuring security of supply. It is a
tactical plan setting out the policy and steps we would take during a drought. This DMP will
cover five years, from 2018 to 2023.
As shown in Figure 2, our DMP is linked to our Water Resource Management Plan (WRMP), a
strategic plan setting out how we will manage our water supply and demand balance over the
next 60 years – this fulfils our requirement to comply with EA guidance2. Our last WRMP was
published in 2014 and covered the period 2015-2040. We are currently developing our new
WRMP, which will cover the period 2020-2080. Our DMP is also linked to our Emergency Plan,
which details the measures to be taken in extreme circumstances. Within this DMP, we have
signposted either the policy that has been informed by our WRMP, or more severe scenarios
that are not covered by our DMP, for which we would instead invoke our Emergency Plan.

Figure 2: Approximation of current relationships between our plans
Our DMP is agreed with the Environment Agency (EA) and approved by the Secretary of State
following public consultation, and provides a decision making tool for use by our Drought
Management Group (DMG), which is led by the Head of Production and Supply. The DMG is
constituted of a number of sub-groups, as presented in Figure 3.

Figure 3: Drought Management Group and supporting sub-groups

2

Environment Agency, June 2016, Drought Plan and WRMP Links – A supporting document for the WRPG
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The overall objective of our DMP is to establish a governance framework and a comprehensive
set of plans and procedures for managing public water supply in drought conditions. Our DMP
includes action plans for how we will manage any restrictions on non-essential use, as well as
provisions for environmental monitoring and communications.
Our DMP enables us to:
 Predict the onset of an approaching drought using defined drought triggers;
 Monitor, assess and predict potential drought severity;
 Monitor the effects of drought and the measures taken under the DMP;
 Provide drought management options based on historic experience and data, to reduce
demand or supplement resources and maintain security of supply to customers;
 Minimise risk of unplanned loss of supply;
 Assign roles and responsibilities for staff within Affinity Water to manage our water
supplies during a drought event;
 Efficiently manage the communications process with customers, stakeholders, other
water companies, our regulators and internally within our company;
 Exercise powers on restrictions for non-essential use under The Water Use (Temporary
Bans) Order 2010.
Our DMP also provides suitable levels of information to ensure:
 We have a regular dialogue and close working relationships with stakeholders;
 Our stakeholders receive accurate information directly from us;
 Co-ordinated and consistent messages are disseminated to all stakeholders and
interested parties;
 Raised awareness of water issues and the need for on-going water efficiency;
 Increased understanding of peak demand and drought scenarios; and
 Communication of the steps we have taken to enable us to manage any peak
demand/drought scenarios.

1.2 Plan structure
This document forms our DMP, and is presented in nine main sections:
1.
2.
3.
4.
5.
6.
7.
8.
9.

An introduction to our plan and its purpose;
An introduction to our supply area and water resources;
A description of our drought triggers and how these were developed;
A description of the drought scenario analysis we have conducted;
A description of our drought management actions;
A description of our potential environmental impacts;
An outline of our Environmental Monitoring Plan and strategy for mitigation;
A description of our Management and Communications Strategy;
An outline of post-drought actions.

The connections between the different sections and the purposes they serve are outlined in
Figure 4.
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Figure 4: Components of the Affinity Water Drought Management Plan

1.3 Planned levels of service
Water supply levels of service are a measure of the likelihood of applying restrictions on
customers during drought conditions; they set out how often on average we expect that we will
need to take a specified step in response to a drought (Table 1).
Table 1: Our planned levels of service
Drought Management Action

Frequency

Temporary Use Ban restrictions

1 in 10 years

Demand-side ordinary drought orders

1 in 40 years

Supply-side drought permits/drought orders

1 in >40 years

Emergency drought orders for rota cuts and
deployment of standpipes

Considered unacceptable

The fact that we have defined a 1:10 year level of service for Temporary Use Bans (previously
referred to as hosepipe bans) means that in any year we would expect a 10% probability of
needing to implement these restrictions. A 1:40 year level of service for demand-side drought
orders means that there is a 2.5% probability in any given year that we would need to
implement these restrictions.
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In developing our last WRMP (published in June 2014), we consulted with customers and a
wide range of stakeholders to consider whether we should change our current planned levels of
service. The outcomes of our consultation were taken into consideration when setting our DMP
planned Levels of Service. We have also engaged with a range of our customers and
stakeholders through consultation on our DMP in 2017, and outcomes of this indicated that
there is a high degree of acceptance for our levels of service. More information on this is
provided in Section 1.4.
An improvement to our levels of service requires investment in the network, in order to improve
flexibility and resilience. This investment for any changes is sought through the WRMP and
Business Plan process. The work for our draft WRMP19 has included calculating a new worst
historic drought return period for our supply area, and this has been estimated to be within the
range of 1:60 – 1:80 years. The revised options in our draft WRMP19 state that we would aim to
be resilient to a drought equivalent to a 1 in 200 event without the use of drought permits or
supply-side drought orders by 2024. This would mean changing the level of service for drought
permits. When the new level of service is finalised in the WRMP, this will be reflected in an
update of our DMP. The comparative timing of these two pieces of work (DMP and WRMP) was
such that the DMP consultation on levels of service began before the revised return period for
worst historic drought was updated within our draft WRMP19. The overall envelope of scenarios
upon which we have consulted for draft WRMP19 is consistent with our DMP. If however, at
publication, our final WRMP19 is not precisely consistent regarding levels of service for drought
permits, we will update our DMP as soon as there is an opportunity to do so to reflect decisions
in our WRMP19. This is likely to be at the annual update stage in 2019.
We have tested and confirmed the soundness of our current levels of service through drought
scenario modelling. This has included droughts up to the most severe experienced in our
historic record, as well as droughts which are more severe than this, including a 1 in 200 year
return period event. The methodology and outcomes of this assessment are set out in
Section 4.

1.4 Consultation process
Introduction
This section summarises the methods we used to engage with customers and stakeholders for
the public consultation of our draft DMP.
In preparation for writing our new DMP we sent pre-consultation letters to our regulators,
neighbouring water companies, Natural England and other key groups such as the Canal &
River Trust in August 2016. We have taken into account responses received as a result of this
pre-consultation in the development of our DMP.
In addition to the pre-consultation process, we also carried out an online panel survey in
February 2017. This aimed to test our customers’ satisfaction with our planned levels of service,
and the overall response was positive.
In accordance with the Environment Agency’s ‘Water Company Drought Plan Guideline’3 we
published our draft DMP for consultation on the 7th August 2017, inviting views from regulators,
stakeholders, individuals and organisations on our proposals. The period of consultation was
eight weeks, which ended on 2nd October 2017.
The consultation took place through a number of different channels, to ensure that customers
and stakeholders were fully informed and had the opportunity to read, review and respond to
the plan. To ensure that the consultation was accessible to a wide audience, we produced a
3

https://www.gov.uk/guidance/before-you-write-a-drought-plan
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non-technical summary of the plan in print and online. We also offered one-to-one meetings to
anyone who wished to meet us to discuss the plan directly. All correspondence we sent out
clearly stated how to comment on the plan, as well as the deadline for submitting responses.
Those wishing to make representations on the plan were instructed to respond directly to the
Secretary of State at the Department for Environment, Food and Rural Affairs. Overall, we
received 15 representations on our draft plan, as well as comments from customers and
stakeholders at the deliberative sessions we hosted.
While running the public consultation, the company was also carrying out a significant demand
management campaign following a period of prolonged dry weather. This took a multichannelled approach with a reach of over 1.7 million households.

Non-technical summary
To ensure that the Drought Management Plan was accessible to our customers and
stakeholders, we produced a Non-Technical Summary. This summary was a booklet available
in print and in PDF and outlined the key points of the plan.
The summary covered:


What a Drought Management Plan is



How we manage a drought



What drought triggers are



How we manage demand for water in a drought



Our drought permit sites



How we would monitor water supplies in a drought



How to comment on the plan

Over 100 copies of the hard copy were distributed to stakeholders including our Customer
Challenge Group (CCG), Local Authority Environment leads and those attending various events
including our deliberative forums. The non-technical summary was reviewed by the chair of our
Customer Challenge Group (CCG) prior to publishing and amendments were made as a result,
to ensure it was easily understandable for customers.

Stakeholders consulted
As per the Guidelines, we consulted with our statutory consultees including the Environment
Agency (EA), Ofwat, Defra, Natural England, and the Consumer Council for Water. Table 2
provides a high level summary of the stakeholders we engaged with during our public
consultation.
Table 2: Stakeholders we consulted with during public consultation
Group

Number
sent to

Parish Councils

560

Councillors

1,998

Council Chief Executives and Environment Heads

98

Environmental Health Officers

74

Members of Parliament

47

Interest Groups: LRFs, River Groups etc.

40
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Group

Number
sent to

Vulnerable customer groups: including housing
associations

66

NHH representative groups

11

Statutory Consultees

32

Retailers (via Wholesale Operations Service Desk)

23

Neighbouring water companies

7

Total

2,956

Emails
The majority of our stakeholder engagement was done through emails sent via the web service
MailChimp. This enabled us to track click rates. We sent out two waves of emails through this
service to try and elicit more of a response. The email directed to stakeholders explained what
the DMP is and directed readers to our website.
In order to contact retailers and environmental representatives, we sent an email via our
Wholesale Operations Service Desk.
Statutory consultees were also contacted by email and directed to links for the full and summary
documents.

Digital media
To engage customers on our plan we made numerous posts on various social media accounts
and ran a paid for social media advert in areas near our drought permit sites, to engage those
customers in areas most likely to be affected by these options.
These posts had a combined actual reach of over 16,000 customers. The posts directed
customers to our website: https://stakeholder.affinitywater.co.uk/drought-management.aspx.
Our website hosted a full copy of the plan, the non-technical summary, the appendices and the
contact details for making representations. Details were also provided on how to make an
appointment to view the full environmental assessment reports (EARs) for our drought permit
sites.
Engagement through social media was complemented by other dry weather communications
being pushed through our accounts.

Public events
To engage a wide number of customers, we produced leaflets to distribute at local fairs and
events attended by our staff. Approximately 500 leaflets were distributed at these events and
staff were on hand to speak to customers about the plan.
In total, we attended seven events where we spoke to customers and stakeholders about the
plan. This included the hosting of the Herts and Middlesex Wildlife Trust AGM where we had a
team of six attending to speak to customers and stakeholders.

Deliberative forum events
In order to engage as fully as possible with stakeholders and a cross-section of our customer
base, we worked with a third party provider, OPM, to run two deliberative forum sessions, one
focused on customers and one on stakeholders.
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There were 33 customers in attendance at the customer session. Attendees were selected to
reflect the population across our supply area, based on a specification which ensured a broad
spread of customers across key demographics. At the event they were introduced to the plan,
given presentations about key elements of the plan and took part in activities to gauge their
acceptability of our current plan. One of the main objectives of the event was to test the level of
customer acceptability of our levels of service and the associated drought management actions.
Overall customer acceptance of our current levels of service was found to be high, with the
majority indicating that they are happy with them.
The stakeholder session was attended by seven stakeholders from six different organisations
including Hertfordshire County Council, Sustainable Letchworth, Consumer Council for Water,
Herts and Middlesex Wildlife Trust, University of Hertfordshire and Colne Valley Fisheries
Consultative.
During the session we gave presentations on the plan and had discussions about the key
issues of drought permits, levels of service and communication around usage restrictions.

Consultation Responses
We would like to thank the following for their formal representations on our DMP:


Environment Agency



Natural England



Ver Valley Society



Herts and Middlesex Wildlife Trust



Chilterns Chalk Streams Project



The Canal and Rivers Trust



Hertfordshire County Council



Kent County Council



Berkhamsted Town Council



Manningtree Town Council – no comments



Chesham Town Council



Watford Borough Council



Epping Upland Parish Council



Member of Public Respondent 1



Member of Public Respondent 2

We have taken into account all representations made on our draft DMP and made responses to
each comment individually in our Statement of Response. We have also explained the changes
we have made as a result of representations received. Along with our Statement of Response
we submitted a revised draft Drought Management Plan to the Secretary of State and in July
2018 we were directed by Defra to publish our Plan as final, incorporating minor changes to
ensure alignment with our WRMP19, as well as lessons learnt from the latest dry weather
situation in 2017/2018.
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Affinity Water Supply Area
This section provides a summary of our three supply regions (Section 2.1) and provides
information about the water resources available and demand in each of these regions (Sections
2.2 and 2.3). Finally it will provide an explanation of the nature of droughts.

2.1 Our supply Regions
We supply drinking water to approximately 3.6 million people and 1.4 million properties in the
South East of England. Our supply area comprises three distinct geographic regions, as shown
in Figure 5:
Central Region covers parts of North London and extends into rural parts of Essex,
Hertfordshire and Buckinghamshire, with a population of approximately 3.3 million people.
Southeast Region covers the towns of Folkestone and Dover, together with surrounding rural
areas including Romney Marshes and Dungeness, with a population of approximately
170,00 people.
East Region covers North East Essex including the towns of Harwich and Clacton on Sea, with
a population of approximately 158,000 people.

Figure 5: Affinity Water supply areas within the South East of England
For water resource planning purposes, we are required to identify the largest possible zone in
which all resources, including external transfers, can be shared, and, hence the zone in which
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all customers will experience the same risk of supply failure from a resource shortfall. We have
therefore subdivided our Central Region into six Water Resource Zones (WRZs) whilst our East
and Southeast regions represent one WRZ each, resulting in a total of eight WRZs across the
company area. Each WRZ represents one of the communities we serve and is named after a
local river. The name and location of each is shown in Figure 6.

Figure 6: Map of the Affinity Water operating area and water resource zones 1 – 8
We manage our water resources efficiently to maintain a continuous supply of high quality water
to meet the demands of our customers, while ensuring the sustainability of our resources and
minimising any impact on the environment. To enable this, we recognise that there are
differences in the baseline water resource situation and the water usage of our customers in
each of the three regions, and to some extent within the WRZs of our Central Region.

2.2 Water Resources
Introduction
We have 130 groundwater sources, four river intakes on the River Thames, one impounding
reservoir and a number of bulk supply imports from neighbouring water companies.
Approximately 65% of the water we abstract is from groundwater sources and the remainder is
from surface water. We also provide bulk supply exports to other water companies.
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We are required to update our assessments of the amount of water we can abstract from our
sources following any significant changes in our sources or supply system. Following the 2012
drought and as part of the work for our WRMP14, we fully reviewed and, where necessary,
updated our assessments of the yield of our groundwater sources. Our current source yield
assessment methodology is based on the approaches outlined by UKWIR in 1995, with
subsequent modifications in accordance with the methods and recommendations from the
recent UKWIR Handbook of Source Yield Methodologies. This methodology is focused on
determining deployable outputs for groundwater sources under drought conditions only. We
have also developed and applied an assessment methodology which is compliant with that of
the UKWIR Unified Methodology for our four surface water sites and we have applied this to
these sources to give a more robust evaluation of these run-of-river licences. Details of these
methodologies are also included in our WRMP and associated technical reports.
The following sections identify the key differences in the baseline water resource position for
each of our operating regions. They include diagrams identifying our major water sources and
trunk mains as well as providing a representation of the transfers between our WRZs and
Hydraulic Demand Zones (HDZs). The key to our HDZs is not publicly available for security
reasons. They also identify the connections we have with our neighbouring water companies
which are explained in detail in section 2.2.5. As a result, our customers benefit from a highly
integrated and resilient network.

Central region baseline water resource position
In our Central Region we abstract 60% of water supply from groundwater sources. The
remaining 40% is abstracted from surface water sources or is imported from neighbouring water
companies. We also export water to neighbouring water companies, as indicated in Figure 7.

Figure 7: Map of the Water Resource Zones, connectivity and transfers in our Central region
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We abstract surface water from the River Thames, which is treated at our four river water
treatment works; IVER, EGHS, CHERS and WALS. The treatment works are also fed by
groundwater wells, principally the gravel wells at CHERS. We do not link our drought triggers or
actions to surface water conditions. Our DMP focuses on groundwater abstraction risk, as our
river abstractions have permanent abstraction licences with no flow constraints under drought
conditions. When combined, these are capable of providing sufficient quantities of raw water
following prolonged dry spells, such as the dry period encountered during the long hot summer
of 1995.

Southeast region baseline water resource position
In our Southeast Region we abstract 90% of water supply from chalk boreholes, with the
remaining 10% supplied from the shallow gravel aquifer of the Dungeness peninsular. We
continue to hold licences for small abstractions from a number of greensand sources in the
Folkestone area, although these have not been used operationally for water supply for some
years. The connections between HDZs and bulk imports from Southern Water and South East
Water can be seen in Figure 8.

Figure 8: Map of Water Resource Zone, connectivity and transfers in our Southeast region
There are no significant rivers in this region and therefore no surface water abstractions or
surface water storage are available. Locally, the River Dour is subject to an Alleviation of Low
Flow (ALF) scheme, which limits abstraction from a number of our groundwater sources at times
of low flow. The operation of those sources affected is covered under an existing Memorandum
of Understanding (MOU) between ourselves and the Environment Agency, and is called the
Dour Operating Agreement.

East region baseline water resource position
In our East region, 80% of supply comes from groundwater, drawn from confined aquifer chalk
boreholes in the River Stour and River Brett valleys in Essex and Suffolk. The boreholes have
been proved robust and reliable during the groundwater drought conditions of 1990-1992, 19961998, 2006-2007 and more recently in 2011-2012. The remaining 20% is sourced from the
River Colne and stored in TARD reservoir, which is jointly owned with Anglian Water. The
connections between the HDZs can be seen in Figure 9.
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Figure 9: Map of the Water Resource Zone, connectivity and transfers in our East region
The surface water from TARD reservoir is used to meet the balance of demand with the
utilisation of our groundwater sources prioritised. TARD has a reliable output of 25.6 Ml/d and
can be re-filled each winter, even in a dry winter.
We have an agreement with Anglian Water to vary the water sharing arrangements at TARD
from an equal 50:50 share to 70:30 in favour of Anglian Water for the period 1st April 2010 to
31st March 2020. The drought yield assumed available to us from TARD is therefore 7.7 Ml/d.
For normal operation and during a drought, either company can take extra water from TARD not
required by the other company. In an extreme event, either Anglian Water or ourselves could
take all of the output available from TARD, provided the water was not required by the other
company, although at present we are able to supply all of our customers in our East region over
sustained periods without using TARD.
In our East region, we have not needed to resort to formal restrictions on customer demand.

Imports and exports
We have arrangements with a number of neighbouring water companies for the bulk supply
import of treated water to our WRZs and for bulk supply exports in different locations. Details of
the bulk imports and exports are presented in Table 3 (excluding bulk supplies to inset
appointees). The volumes represent the available capacity, not actual utilisation, which varies
from year to year.
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Table 3: Existing water import and export arrangements
ID

Donating Company

Receiving Company

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Anglian Water
Thames Water
Thames Water
Thames Water
Thames Water
Cambridge Water
Affinity WRZ3
Affinity WRZ3
Essex & Suffolk Water
Affinity WRZ6
Affinity WRZ7
Affinity WRZ8
South East Water
Southern Water

Affinity WRZ3
Affinity WRZ4
Affinity WRZ4
Affinity WRZ4
Affinity WRZ6
Affinity WRZ5
Cambridge Water
Anglian Water
Affinity WRZ5
South East Water
Southern Water
Anglian Water
Affinity WRZ7
Affinity WRZ7

Average Ml/d
(max)
91.0
27.0
0.2
2.0
2.27
0.31
0.04
0.14
0.03
36.0
0.1
8.1
2
0.1

Peak Ml/d
(max)
109.0
27.0
0.2
2.0
2.27
0.31
0.04
0.14
0.03
36.0
0.1
8.1
2
4

The shared supply from Anglian Water into WRZ3 (ANGL) is governed by the Great Ouse
Water Act 1961. For our WRMP 2014 we were notified by Anglian Water of expected changes
in the measurement of baseline river flow which is likely to affect our dry year deployable output
from ANGL. We made allowance for this volume in our headroom assessment. Consequently
our DMP does not link drought action measures with the control curves for ANGL. In times of
drought, we will enhance our regular liaison with Anglian Water to verify the continuing resource
availability for the forecast duration of drought and to ensure Anglian Water is taking all
necessary steps to protect our statutory entitlement from ANGL.
We currently have four bulk import connections with Thames Water and a number of additional
emergency connection points.
We have a bulk supply import agreement with South East Water. The supply of 2 Ml/d (average
daily supply, throughout the year) is available during a drought. This is a useful supplement and
improves the resilience of supplies in our Chalksole zone as we anticipate that the yield from
our SBRO source will decline as groundwater levels recede. If the yield from SBRO source is
maintained, then we would not make full use of the import. In discussions with South East
Water, we have considered the possibility of increasing the 2 Ml/d import, but we feel this is an
unlikely scenario in drought conditions and therefore have maintained the original level for
drought planning purposes.
We also have an import agreement with Southern Water for a nominal base flow of 0.5 Ml/week
and a facility to take up to 4 Ml/d for a period of time. This is designed to provide resilience
within our network in the case of a significant outage at one of our key sources. As there is no
commitment to maintain this bulk supply during periods of drought, we have not placed reliance
on this source in our drought planning.
There are no specific arrangements in place for additional water supplies, beyond those stated,
to be supplied between companies during a drought; however, companies would be expected to
provide mutual assistance dependent upon drought conditions and their availability of water
resources.
Figure 10 shows the indicative locations of the existing import and export arrangements
identified in Table 3.
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Figure 10: Location of existing import and export arrangements (numbers relate to transfer IDs
in Table 3)

2.3 Baseline demand for water
The average demand in a typical (normal) year is approximately 950 Ml/d. In a dry year, the
demand can increase to around 1000 Ml/d and we have observed a seven-day peak of over
1200 Ml/d. This compares with an annual average Water Available for Use (WAFU) of
1093.4 Ml/d and peak WAFU of 1268.5 Ml/d in a drought year as assessed for our WRMP14.
Figure 11 outlines how customer demand and subsequently distribution input (DI) can vary as a
result of climatic variability. During a dry year, such as 2003/04, DI reached 1233 Ml/d; in
contrast, during a wet summer such as that seen in 2012/13, demand peaked at 948 Ml/d.
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Figure 11: Distribution input variation between 2003/04, our record peak year 2012/13 a wet
year and 2015/16 a relatively normal year

Impact of metering and long-term trends in distribution input
Our target is to increase our metering penetration in our Central Region to 72% by 2020 and
90% by 2025. Between 2015 and 2020, we will install an Automatic Meter Radio (AMR) meter
on approximately 280,000 existing properties within four of the WRZs in our Central Region.
Properties within the remaining two WRZs will be metered between 2020 and 2025. As part of
our WSP, we intend to help our customers save water through the distribution and installation of
water saving devices, as well as offering free repairs to leaks on customer supply pipes.
Within our WRZs 7 and 8 household metering penetration is already at 90% and 74%
respectively. In our experience, a measured bill raises customer awareness of water use. It
provides a financial incentive for customers to reduce their water usage and evidence has
shown that most customers, who pay for water via a meter, use less water than those who do
not, thus reducing the average per capita consumption. Evidence from our Southeast Region
has shown that properties metered between 2005 and 2011 have reduced their consumption by
at least 16% compared to their 2005 consumption. This has been achieved through raising
awareness of water use and has made an important contribution to achieving a stable supply
and demand balance within the zone.
Increased metering penetration, along with progress in our efforts to reduce leakage and
improve water efficiency messaging, has resulted in a decline in long-term DI. Weekly DI for our
Southeast Region from 1994-2016 is shown in Figure 12.
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Figure 12: Southeast region distribution input, 1994 to 2016
In our East region we have seen a similar long-term decrease in DI. Comparisons of the peak
DI in the summers of 1995 and 2003, which represent the closest weather conditions, show a
dramatic difference, as shown in Figure 13. Peak demand in summer 2003 was approximately
20% lower than 1995 despite a 4% increase in the population supplied. Between 1995 and
2003, household meter penetration increased from under 7% to 46% and, as previously
mentioned, is now at 77%, which has further reduced the peaking effect in the region.

Figure 13: East region distribution input, showing 195/96, 2003/04 and 2015/16
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The same long-term decline has not yet been observed in our Central region, which we believe
is predominantly due to the lower household metering penetration, which is currently at 45%.
Figure 14 shows the DI for the equivalent years within our Central region. We anticipate that
similar results will be observed as we progress our WSP over the next 5 to 10 years.

Figure 14: Central region distribution input, showing 1995/96, 2003/04 and 2015/16

Figure 15: Southeast region distribution input, showing 2003/04 and 2015/16. Note 1995/96 has
not been plotted as daily data for this period is not available
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2.4 Nature of droughts
A drought in water resources terms occurs after a number of months of below average rainfall.
The amount of winter rainfall is particularly important in assessing the severity and likelihood of
a drought, as it is this that replenishes most water resources. The low groundwater levels and
river flows that result from such a dry period reduces water availability from rivers and aquifers,
and reservoir levels fall. This poses a threat to water supply to customers.
A drought is a naturally occurring event. As a result, no two drought scenarios are ever the
same in terms of severity, location, duration and ultimately impact, and can lead to different
responses from neighbouring water companies as a result of the following:


Differing levels of drought severity across the region: Whilst droughts across the
South East will generally be caused by a regional trend of several months of below
average rainfall, sub-regional differences in rainfall may cause different levels of drought
severity across the region. The need to impose restrictions for one company may not
equally apply to another company in the South East.



Differing vulnerabilities at Water Resource Zone level: Due to the way the water
supply system has developed over the years, many water company supply areas are
sub-divided into Water Resources Zones (WRZs). These are defined as the largest
possible zone in which all resources, including external transfers, can be shared and
hence the zone in which customers experience the same risk of supply failure from a
resource shortfall. WRZs can be divided into those dependent upon:
o

River abstraction only;

o

Groundwater abstraction only;

o

Reservoirs filled by abstracting local river water or by impounding river water;

o

Various combinations of the above.

Companies with a mix of WRZ types often find that even if there was no significant difference in
drought severity across the region, WRZs will tend to react differently. Depending on the
conditions, certain zones will experience higher levels of risk to supplies than others as a result
of how the supply is fed. This difference in WRZ vulnerability has an impact both at the
company level and at a regional level. It can result in a water company needing to introduce
water use restrictions in its more vulnerable WRZs whilst not needing to extend the ban to the
remaining zones in its area of supply. Similarly, at the regional level, it can mean that one water
company may need to impose water use restrictions earlier in a drought than its neighbours as
the system is more vulnerable to the observed drought conditions. As a result, flexibility needs
to be built into the DMP to allow for the most efficient and effective way of responding to
different drought situations.

Drought Management Plan

November 2018

Page 33 of 130

Drought Triggers
This section explains the drought triggers that we have established to monitor and respond to
different stages of drought.

3.1 Introduction
We have developed drought triggers that allow us to identify when we should consider
implementing specific drought actions to either reduce demand or obtain extra resource to
increase supply. Drought triggers are designed to allow appropriate lead-in time for the
preparation and implementation of specific actions. This is particularly important for the
following actions:


Customer communications;



The implementation of temporary use restrictions; and



Applications for drought permits and drought orders.

Drought triggers can be based on a number of different parameters including historic rainfall
patterns, reservoir levels, flow levels in rivers, and groundwater levels. As identified in
Section 2.2, approximately 65% of our resources are derived from groundwater sources with
35% derived from river sources, most notably the River Thames. Our licences for abstraction
from the Thames are not limited by flow conditions and therefore our DMP triggers focus on the
behaviour of our groundwater sources. Groundwater supplies are dependent on local climatic
conditions providing sufficient rainfall during the autumn and winter months to naturally recharge
aquifers. Groundwater droughts typically arise as a consequence of low winter rainfall. We
therefore use a combination of historical rainfall and measured groundwater levels on which to
base our drought trigger levels.
These triggers provide a decision making tool that we use as part of our framework for drought
management, allowing us to monitor the effect of low rainfall on groundwater levels and
instigate drought management actions as the severity of a drought increases and recedes.

3.2 Groundwater triggers
Monitoring points – Central
We have three groundwater and one surface water monitoring point in our Central region that
provide data to cover all six WRZs. The details and locations of these points are presented in
Table 4 and Figure 16. The River Thames flow monitoring point helps to provide a complete
picture of the situation; however, as discussed in Section 2.2.2, the Thames drought trigger is
not used to inform our drought management response. We have opted to use Lilley Bottom
groundwater levels to define our drought responses and triggers in our Central region but the
trigger graphs and supporting information for Chalfont Centre and Elsenham Nursery
Observation Boreholes (OBHs) are also given in Appendix 1 and 2.
Table 4: Water Resource Zones 1 - 6 drought trigger observation monitoring
Name

Reference

Parameter

Chalfont Centre Observation Borehole

DT1

Groundwater level (WRZ 1)

Lilley Bottom Observation Borehole

DT2

Groundwater level (WRZ 3)

Elsenham Nursery Observation Borehole

DT3

Groundwater level (WRZ 5)

River Thames flow at Kingston Lock

DM4

River Flow
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Figure 16: Location of groundwater observation boreholes and flow gauging station used for
drought monitoring in our Central region

Monitoring points – Southeast
We have two monitoring sites within our Southeast region. The first is in the Dungeness area in
the gravel aquifer and the second, Wolverton New, is an Observation Borehole (OBH) in the
Chalk aquifer. Wolverton New is monitored by the Environment Agency and has been used for
imposing new licence restrictions under the River Dour ALF scheme. The location of both points
is shown in Figure 17.
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Figure 17: Location of groundwater observation boreholes used for drought monitoring in our
Southeast region
During a review carried out for our 2013 DMP, Wolverton New OBH was shown to have very
good correlation with five other OBHs (ELMV, Northcourt Wood, Poulton, STMG and RAKS),
which were historically used as monitoring points within the Chalk. Therefore, for drought
management purposes and to expedite the decision making process, we have opted only to use
Wolverton New as the indicator for water levels and drought triggers.
The Denge aquifer is quite different to that of the Chalk, with much lower fluctuations in
groundwater level and a much higher reliance on summer rainfall to maintain levels. It is also
dominated by level control of the Denge Marsh sewer. Overall groundwater fluctuations are
similar to that of the Chalk, but differ in detail and timing.

Monitoring points – East
In our East region we have one OBH at Lady Lane. As shown in Figure 18, this OBH is located
outside of our supply area, however it is within the same Chalk aquifer and used to monitor
groundwater levels by the Environment Agency.

Figure 18: Location of groundwater observation borehole used for drought monitoring in our
East region
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Drought indicators: groundwater patterns
The groundwater level is the indicator of water availability in the aquifer. We use historic water
level fluctuations to determine the current water level relative to long-term averages.
Unfortunately, groundwater level data taken from monitoring activities in both production and
observation boreholes are only available for the last 30 years, and therefore not representative
for long-term analysis. We have therefore used long-term rainfall sequences to establish the
return period of long-term droughts and to guide water availability and frequency of potential
water restrictions required.
Groundwater levels are controlled by the volumes of water entering the aquifer from rainfall
recharge, and leaving the aquifer via natural or artificial (abstraction) discharges. Groundwater
flows from areas of high levels (usually between river valleys) to low levels (usually river valleys
or the sea). When there is an excess of recharge over discharge, groundwater levels rise and
water enters groundwater storage. When recharge declines below the volume leaving the
aquifer, groundwater levels decline and groundwater is released from storage. When volumes
of recharge are equal to that of discharge, water levels remain the same, but importantly,
groundwater continues to flow.
Figure 19 shows how groundwater levels in our Central region have fluctuated over the last 38
years. Groundwater levels will normally reach their lowest values around November/December.
With low early winter rainfall, the lowest level may be delayed until January or even later, giving
rise to even lower levels than normal. If this is the case, then the recharge period will be
shorter, and groundwater rise limited, even if the remainder of the winter rainfall is at normal
amounts. The distribution of rainfall over the recharge period also controls the effectiveness of
this rainfall becoming recharge. High winter soil moisture deficits will also contribute to
decreasing the amount of rainfall becoming effective recharge.
Groundwater levels will normally reach their highest point around March. With low winter rainfall,
they may peak before this, again decreasing the length of the recharge period and therefore
limiting the amount of groundwater level rise. Shortened recharge seasons will lower the
starting point of the following year’s natural recession, again contributing to lower than normal
levels.

Figure 19: Groundwater levels in our Central region observation borehole since 1979
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In most circumstances, summer rainfall does not impact on groundwater levels, due to higher
temperatures and evapotranspiration from plants, but may support some river flows. However,
in April 2012, groundwater levels were approaching all time low levels for the time of year in our
Central Region due to the low winter rainfall. For the months of April to July the area then
experienced rainfall of over 200% of the long-term average. This was accompanied by lower
than normal temperatures and evaporation, giving unprecedented summer recharge (320%).
This in turn caused groundwater levels to rise, when they would be normally falling, and within
three months, groundwater levels had recovered by more than an average year’s amount,
which returned them close to average for the time of year.
Droughts are caused by insufficient rainfall leading to dry conditions, progressing to low river
flows and groundwater levels. These can occur at any time of the year but, for groundwater
dominated systems, are most critical during the autumn and winter months. This makes the
onset and likelihood of a drought relatively straightforward to predict through our regular
hydrological analysis work. However, the duration and end of a drought are much more difficult
to predict. We continually monitor and record groundwater levels, surface water levels and
rainfall within our supply area, so that the risk of drought and its influence on water resources
can be assessed and forecast so that appropriate drought measures can be implemented in
good time to maintain supplies to our customers.

Drought trigger zones
3.2.5.1 Introduction
Our drought triggers have been calculated using historic hydrological information collected
during known drought periods, including data from the most recent severe groundwater drought
in 1997, where record low levels were recorded throughout our region.
The trigger lines on our hydrographs demarcate drought action zones. Triggers are reassessed
regularly along with other aspects of our DMP, in light of new experience. Appendix 1 shows
long-term control curves for the groundwater monitoring boreholes in our supply area. These
plots consist of historic measured water levels in relation to long-term average water levels,
which have a seasonal variation depending upon whether the monitoring is from winter or
summer months. We then plot our trigger lines.
Following work carried out for our PR14 WRMP4, in the update to our DMP in 2015 we reviewed
and updated our drought management trigger zones by introducing a fifth zone – this relates to
unprecedented drought conditions. The response curves have been aligned to reflect our
experience of the use of publicity campaigns and hosepipe and temporary use bans during
previous drought events. Although the past may not be a wholly accurate predictor of the future,
this methodology correlates with estimated return periods of 1 in 5 years and 1 in 10 years for
Drought Trigger Zones 2 and 3 respectively, in line with the basis of our WRMP.





Drought Trigger Zone 1 has been set at 90% of long-term average (LTA) groundwater
levels (mAOD).
Drought Trigger Zone 2 corresponds to groundwater levels seen in a 1 in 5 year
drought event.
Drought Trigger Zone 3 corresponds to a 1 in 10 year drought event.
Drought Trigger Zone 4 has been set just below the lowest recorded levels (1997), as
we managed that drought period without having to resort to drought orders or permits at
that time.

4

Affinity Water, 2014. Technical Report 1.2: Levels of Service Hindcasting – Assessment of Frequency of Drought
Restrictions
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Drought Trigger Zone 5 has been set to reflect lowest water levels predicted from
hindcasting groundwater levels as described in Technical Report 1.2 of the revised
WRMP 2014.

Table 5: Drought Trigger Zones and likely outcomes
Trigger zone

Likely outcomes

Zone 1

Normal Conditions – no additional drought activity

Zone 2

Mild-Medium Drought

Zone 3

Medium-Severe Drought

Zone 4

Severe-Extreme Drought

Zone 5

Unprecedented Drought below historic low levels

3.2.5.2 Long-term trigger plots
We have developed an extensive archive of local drought activity and important information
from previous droughts to aid future drought management. Hydrological information dating from
1991 includes forecasts and monthly tools relating rainfall scenarios to recharge scenarios and
is used widely for baseline hydrological monitoring and management reports. Records include
relevant drought documents covering the 2006 and 2012 droughts, the UKWIR Impact of
Restrictions on Customer Demand report, drought management planning guidelines, drought
monitoring data, and other related topics available for reference.
The long-term trigger plots for Lilley Bottom, Wolverton New and Lady Lane OBHs are shown in
Figure 20, Figure 21, and Figure 22 respectively, with any periods in which the groundwater
level data is missing represented with light blue sections of the line. These sequences
summarise the historic observed groundwater levels under a range of rainfall conditions during
the different seasons and correspond to the amount of water available for abstraction from the
chalk aquifers. Onto these plots we have placed trigger lines for Zones 1 through to 5 to show
historically when these have been breached and how they compare to our long-term resource
levels. Figure 20 demonstrates that, within our Central region, the lowest water levels recorded
in the last 25 years were in 1997. We were able to meet customer demand during this period
without resorting to drought permits or drought orders.
In general terms, when groundwater levels are within the previous operational range for the time
of year we can confidently predict that no drought related actions will be necessary. When
groundwater levels are substantially below average for the time of year we monitor the situation
more closely and assess the significance of below average levels, their rate of recession and
the significance of associated data, such as rainfall and soil moisture deficit.
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Figure 20: Water levels and drought triggers of our Central region observation borehole
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Figure 21: Water levels and drought triggers of our Southeast region observation borehole
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Figure 22: Water levels and drought triggers of our East region observation borehole
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3.2.5.3 Short-term trigger plots
The trigger lines developed from the historical data of the long-term curves have been rescaled
for a shorter period for use when focusing on recent groundwater conditions and monitoring
month-by-month changes in groundwater levels. The hydrographs presented in Figure 23,
Figure 24, and Figure 25 are examples of those that would be utilised by the Drought
Management Group (please refer to section 8.2.2) to monitor water levels. These hydrographs
are used to present potential rainfall scenarios and to allow us to predict and plan for future
scenarios.

Figure 23: Short-term groundwater level monitoring hydrograph with trigger levels for our
Central region

Figure 24: Short-term groundwater level monitoring hydrograph with trigger levels for our
Southeast region
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Figure 25: Short-term groundwater level monitoring hydrograph with trigger levels for our East
region

3.3 Drought forecasting
Introduction
The short-term drought trigger graphs presented in Section 3.2.5.3 alone are not enough to
inform our responses to a potential drought situation. We also take into consideration:


Seasonal rainfall;



Groundwater recharge; and



Soil moisture deficit.

By looking at these in combination it is possible to provide the latest water resources position.
We analyse this data and use this to produce our Water Situation Report.

Relationship between rainfall, recharge and soil moisture deficit
Groundwater recharge is the inflow of water to a groundwater body from the surface and
naturally occurs through the infiltration of precipitation and its movement to the water table.
To forecast the likelihood and severity of a range of droughts, we have analysed the historic
relationship between rainfall and recharge. Figure 26 identifies this relationship and shows that
100% of LTA rainfall is roughly equivalent to 100% LTA recharge. Further information on the
analyses we have carried out can be found in Appendix 3.
However, both higher and lower percentages of the LTA rainfall have a more prominent effect
on the recharge. This means that significant deficits or surpluses of rainfall compared with the
LTA are magnified in terms of the consequential recharge effect. A winter rainfall pattern of 80%
LTA correlates approximately to 60% LTA recharge and conversely 150% LTA rainfall indicates
200% of LTA recharge.

Drought Management Plan

November 2018

Page 44 of 130

Figure 26: Comparison of Long-Term Average rainfall and recharge
Our understanding of the relationship between rainfall and recharge allows us to build tools to
forecast the severity of a drought.
Soil moisture deficit (SMD) is the amount of water needed to bring the soil moisture content
back to field capacity, which is the amount of water the soil can hold against gravity. Only when
this deficit is satisfied can recharge occur at its maximum rate. Generally speaking, at the end of
the summer, the SMD is at its greatest, as there has normally been extended periods of low
rainfall accompanied by high levels of evapotranspiration. We rely on winter rainfall to replenish
this deficit.
Under normal conditions, 100% of LTA winter rainfall (September to April) would provide
adequate effective rainfall (rainfall available for recharge) to allow groundwater levels to recover
by their average amount, increasing the volume of water in groundwater storage. However, as
evidenced in Figure 26, lower than LTA rainfall delays the SMD from reaching zero and it is only
after this point that maximum groundwater recharge can occur.
To calculate the expected out-turn for recharge we use Meteorological Office Rainfall and
Evaporation Calculation System (MORECS) data which is supplied by the Met Office and
provides 7 day rainfall, evaporation and SMD data. The evaporation and SMD data allows us to
calculate the effective precipitation, i.e. the amount of precipitation that will percolate down into
the aquifer and impact groundwater levels. We use squares 151 and 152 for our Central region,
squares 174 and 175 for our Southeast region and square 153 for our East region, as shown in
Figure 27.
Our previous work has identified the difference between a moderate drought situation
(equivalent to 80% of the LTA rainfall) and a severe drought situation (classified as 60% of LTA
rainfall). For example, in our Central region, the severe drought scenario is similar to water level
changes that occurred in 1992, whilst the moderate drought scenario has been likened to
conditions that occurred in 1991. For our Southeast region, water level changes that occurred in
2005/06 are likened to a moderate drought and 1995/96 for a severe drought. This reflects the
fact that different areas respond differently to due local weather conditions experienced.
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We have also categorised historic droughts into three different types, single season, multiple
season and long-term, which are discussed below.
We have never had to impose restrictions in our East region (WRZ8), so the same analysis has
not been conducted for this region. However, we have tested this WRZ in the scenario
modelling work, and the results are presented in Section 4.5.5.
In addition, seasonal peaks are common and reflect increasing demand for water in the summer
period. A significant proportion of the increase in domestic use can be attributed to garden
watering. Affinity Water has a history of managing these peaks effectively by developing ‘peak’
resources through our long-term operational investment plans. The balance between supply
and demand for water during summer peak periods has been considered for the next 60 years
as part of our WRMP. We are confident that we can continue to manage these periods as part
of our day-to-day operations and therefore we have not considered it as a testing scenario for
our DMP.
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Key:
Central Region
Southeast Region
East Region

Figure 27: Location of the MORECS squares used for our three regions (shared with permission
from the Met Office, licence no. 010078731)
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Single season drought
Forecasting the out-turn ‘drought scenario’ is necessary for drought reporting and assessing the
risks of drought in the following year.
Table 6 has been designed to aid the assessment of the probable hydrological out-turn at the
end of winter recharge with reference to SMD, rainfall and effective recharge. It demonstrates
the relationship between these three factors as time elapses over an autumn/winter period. The
table also allows a correlation to be drawn between surface water drought conditions, which are
often described in terms of expected out-turn of winter rainfall, and groundwater drought
scenarios that relate to percentage recharge. This information is useful when comparing
drought status information between different regions and water companies.
Table 6: Predictive tool for forecasting likely drought scenarios for drought reporting
Winter Rainfall compared to LTA
40% Rainfall

60% Rainfall

80% Rainfall

100% Rainfall

September

>120% LTA SMD

>120% LTA SMD

>120% LTA SMD

>120% LTA SMD

October

>120% LTA SMD

>120% LTA SMD

>120% LTA SMD

zero SMD

November

>120% LTA SMD

>120% LTA SMD

zero SMD

December

>120% LTA SMD

zero SMD

January

zero SMD

February
March
Forecasted
Out-turn

20% LTA Cum
Rainfall
40% LTA Cum
Rainfall

20% LTA Cum
Rainfall
40% LTA Cum
Rainfall
60% LTA Cum
Rainfall

20% LTA Cum
Rainfall
40% LTA Cum
Rainfall
60% LTA Cum
Rainfall
80% LTA Cum
Rainfall

20% LTA Cum
Rainfall
40% LTA Cum
Rainfall
60% LTA Cum
Rainfall
80% LTA Cum
Rainfall
100% LTA Cum
Rainfall

40% LTA Cum Eff.
Rainfall

60% LTA Cum Eff.
Rainfall

80% LTA Cum Eff.
Rainfall

100% Cum Eff.
Rainfall

Table 6 shows that with 100% of the LTA rainfall, we would expect the SMD to reach zero in
October and therefore winter rainfall following this will allow for recharge of the groundwater
levels. Reduced autumn and winter rainfall delays this recovery. For example, 60% of the LTA
rainfall will not remove the SMD until December. This significantly reduces the time available for
rainfall to become effective recharge, as only three months would be available for recharge to
occur. The likelihood of reduced recharge would remain high and as a prediction, only 60%
would be expected as the out-turn value. As this is only a predictive tool, a detailed assessment
of the recharge situation in January would be required to provide a more reliable estimate of the
out-turn value for the entire recharge period. The recovery of groundwater levels and storage is
also dependent on the lowest groundwater level before recharge becomes effective. If
groundwater levels are already very low, then average rainfall may not be enough for them to
recover to the long-term average before the natural recession period begins again.
As mentioned above, the unprecedented summer rainfall of 2012 allowed the recovery of
groundwater levels from just above Drought Trigger Zone 3 in both our Central and Southeast
regions to LTA within a few months (our East region was not affected by the 2011/12 drought
sequence). This is highly unusual and is therefore not a reliable indicator for any potential
change to groundwater recharge patterns; we therefore have not amended our forecasting tools
in light of these experiences.
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Table 6 also represents a step by step predictive tool which is helpful in assessing the likely
outcome of any autumn/winter cycle. For example, if SMD is greater than 120% of LTA at the
end of November, then we would predict to see drought conditions no better than a ‘60% rainfall
scenario’ the following year. This is information that has been utilised in creating the control
curves, discussed in Section 3.2.5 where the LTA provides a basis for the Zone 1 trigger and
rainfall scenarios have been linked with our WRMP and levels of service to create the basis for
Trigger Zones 2 to 5 inclusive.
The data used here reflects average conditions as the relationship between rainfall and
recharge is approximately proportional and also depends on the specific rainfall pattern of any
winter cycle.

Multiple season drought
The cumulative effective rainfall and out-turn position of the previous year will impact the
groundwater starting position for the next recharge season. Table 7 illustrates the effect of
rainfall year on year. We know from experience that groundwater levels are robust to a single
year drought, except in extreme circumstances, however low rainfall over two consecutive
winters exacerbates the situation significantly as groundwater levels can reduce to extremely
low levels during the second year. For example: rainfall of 80% of LTA in year 1, followed by
60% of LTA in year 2 would equate to a 2 year average of 70%, effectively placing the company
in a 70% scenario in year 2 at March out-turn. This approach enables flexibility to monitor and
predict year on year rainfall impacts across our area. This tool forms the basis for our scenario
testing explored in Section 4.
Table 7: Year on year effect of rainfall
Year 1

% Rainfall

Year 2

100%

80%

60%

40%

100%

100%

90%

80%

60%

80%

90%

80%

70%

60%

60%

80%

70%

60%

50%

40%

70%

60%

50%

40%

Trigger zone

Zone 1
Zone 2
Zone 3
Zone 4
Zone 5

Likely outcomes

Normal Conditions no additional drought activity
Mild-Medium Drought – 80% scenario actions
Medium-Severe Drought – 60% scenario actions
Severe-Extreme Drought – New historic low levels
Unprecedented Drought Historic low levels

Comparing the cumulative rainfall and recharge trends with the long-term average, in order to
assess the likelihood of the outcome of the winter season, is enhanced by adding the range of
possible hydrological sequences for the remainder of the winter period. This representation is
used as part of our internal monthly drought monitoring report. An example of how this
forecasting technique was used during 2010/11 to help assess the potential severity of the
forthcoming drought is illustrated in Figure 28. The graph shows the potential impact of rainfall
under average, best and worst case scenarios in relation to our LTA and extremes of 1996/97
(where rainfall was low) and 2000/01 (when rainfall was above average).
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Figure 28 : Winter cumulative recharge
This information is used in determining the range of potential drought measures that may be
required to balance supply and demand during the following year.

Long-term drought
In the event of a long-term severe drought there is a possibility of entering Drought Trigger
Zone 5 – the implications of this are described in Section 5.6.

3.4 Drought action timings
All droughts will vary in terms of their duration and impact on the availability of water resources.
The return to normal conditions is unpredictable and dependent on increasing levels of rainfall,
making the duration and severity of droughts hard to forecast. Of critical importance is the
starting elevation of groundwater levels at the beginning of each recharge season and the
amount of rise during that recharge season, which is dependent on the amount of effective
rainfall (recharge). In turn, the elevation of the groundwater level will dictate when drought
management actions are required. Details of the drought management actions are described in
detail in Section 5, but have been used here in abbreviated form for explanation.
As we cover three different regions, drought conditions may exist in one or more regions with
different levels of intensity and timings. This is the main reason we have several different key
hydrographs. Restrictions on water use and other drought management measures may well be
different in different regions.
Our Drought Management Plan is based on historic water level and rainfall data over the last 40
years from the period 1976 to 2016. We have gained significant experience of managing
drought events encountered in the late 1980s and 1990s. We consider our WRMP levels of
service assessment (as discussed in Section 1.3) and empirical experience of drought
conditions provides a robust basis for the development and application of this DMP.
Figure 29 illustrates an example of possible changes in progressive declining groundwater
levels and the likely timing of what drought management actions would be required. Such
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responses would be dependent on the prevailing groundwater conditions and rates of
decline/recovery of water levels, as well as the time of year. The graph shows a three year
repeating sequence of overall declining levels. In reality, due to monthly variations in rainfall
each year, rates of decline could be quicker or slower than indicated in this illustration.
Throughout this period we would maintain vigilance on all our key hydrographs as well as
continuing discussions with the Environment Agency and other interested parties.
Two further examples of developing drought sequences have been produced, and these are
provided in Appendix 3. These are similarly presented as timelines which illustrate how we
would apply our drought actions at different stages through a drought event.

Figure 29: Illustration of possible water level changes and increasing severity of drought with
associated actions

3.5 Groundwater recovery
The recovery of groundwater will depend on the amount of rainfall recharge during one or more
years, depending on what depth groundwater levels had declined to. Recharge has to be
greater than average to allow groundwater levels to recover, otherwise the normal annual cycle
will be repeated, but at a lower level. This is illustrated in Figure 30. It can also be clearly seen
that recovery to normal groundwater levels can take several years, depending on the volume of
recharge and drought management actions may need to remain in place until groundwater
levels recover to above Drought Trigger Zone 3.
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Figure 30: Illustration of possible water level changes with 100% or more recharge

3.6 Maintaining security of supply
As well as forecasting our water resource position, in order to identify and monitor the severity
of a drought we have to forecast demand for water which can change dramatically over short
periods of time in response to the weather exacerbating the situation. We monitor daily demand
on a local and company-wide level. This data is also considered within our drought report
updates in order to forecast the supply/demand balance at specific points in time. The impact of
demand management measures can help mitigate the impacts of a drought and accordingly we
regularly monitor the effect of water efficiency measures, leakage reduction and metering. The
benefits are assessed on an annual basis or alternatively under the direction of the DMG during
a drought.
Security of supply is maintained through the interconnection of our treatment works, pumping
stations and storage reservoirs. Our integrated trunk main network incorporates both pumped
and gravitational transfers and is also connected to the principal imports from and exports to
other water companies (Figure 7, Figure 8 and Figure 9). This allows us to manage our
groundwater and surface water sources to meet demand under normal conditions. It also
means that during a drought we have the flexibility to transfer water between adjacent resource
zones to ensure we can meet customers’ needs. In order to monitor our ability to do this, a
water balance model has been built based on the forecasted available supply and demand
under long-term drought conditions for each HDZ. The supply/demand forecast is carried out for
each potential drought scenario so that actions may be determined for operation under each
Drought Trigger Zone.
Our imports and exports are carefully managed in conjunction with the supplying or receiving
water company, to ensure optimum use of available resources for both companies, depending
on the demand in each company, which maybe different in different drought conditions.
Source availability is verified by examining the actual drought conditions compared to our
baseline Source Reliable Output (SRO) assessment used for our WRMP. Demand is also
based initially on the normal and dry year average and peak demand scenarios from our WRMP
but reviewed and adjusted to reflect specific year forecasts. The demand in each zone will be
Drought Management Plan

November 2018

Page 52 of 130

met by the source availability in that zone plus the internal or external transfers. In order to
assess potential supply deficit in a zone, transfers are based initially on the capacity data from
our suite of Hydraulic Models. For each zone the security of supply is then verified by a simple
simulation with every source taken out of supply at each step. A more complex scenario of two
or more sources out of supply at the same time is then tested to identify any potential deficit and
any requirement to replace lost output. This would be achieved by increasing local capacity,
transferring from adjacent zones or by reducing demand or any combination of these measures.
As mentioned above, our Central region is partly supplied from four surface water abstractions
from the River Thames. As these are not supported by surface storage reservoirs, they are all
run-of-river licences, with no flow restrictions. In drought, we work closely with the other water
companies who also abstract directly from the Thames, to ensure that abstraction planning is
optimised to maximise flows in the different reaches of the river.
As part of the work for our WRMP14, we agreed with the Environment Agency a number of
sustainability reductions for AMP6 that apply to our groundwater abstraction sources in three of
our eight WRZs – see Table 8. Extensive work has been carried out to ensure that under
normal conditions we are able to maintain our supply/demand balance, despite reductions in
abstraction. We are also planning reductions for AMP7, and these are included in our WRMP19.
Our East region is supplied partly by surface water from a reservoir (TARD) which we share with
Anglian Water. The TARD control curve has been developed by Anglian Water as part of their
water resource planning. Identical control curves have been submitted by us and Anglian Water
for TARD even though the supply-demand balance is not identical for each company. Similarly
the onset of a drought and its relative effect on each company is likely to be different. Anglian
Water may choose not to implement certain actions even though these may be indicated by the
TARD control curve. Any decision to delay implementation would be based on the prevailing
circumstances with particular regard to the groundwater resource position.
Table 8: Summary of AMP 6 Sustainability Reduction Programme
Reduction Average DO Ml/d

Reduction Peak DO Ml/d

AMP6

AMP6

WRZ 1 - Misbourne

11.00

6.15

WRZ 2 - Colne

5.82

5.82

WRZ 3 - Lee

25.27

27.09

WRZ 4 - Pinn

0

0

WRZ 5 - Stort

0

0

WRZ 6 - Wey

0

0

WRZ 7 (Southeast region)

0

0

WRZ 8 (East region)

0

0

42.09

39.06

Water Resource Zone

Company Total
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Scenario Testing
4.1 Introduction
All droughts will vary in terms of their duration and impact on the availability of water resources.
The return to normal conditions is unpredictable and dependent on increasing levels of rainfall,
making the duration and severity of droughts hard to forecast. It is therefore essential that
Drought Management Plans are tested against a range of drought scenarios that could occur
within the company supply area, to ensure that the adopted measures are sufficiently robust to
protect essential water supplies and minimise the environmental impact of these abstractions.
Our DMP is based on historic level and rainfall data over the last 40 years from the period 1976
to 2016. We have gained significant experience of managing drought events encountered in the
late 1980’s and early 1990’s together with the severe groundwater drought of 1997. We
consider our Water Resource Management Plan (WRMP) levels of service assessment (as
discussed in Section 1.3) and empirical experience of drought conditions provides a robust
basis for the development and application of this DMP.
In accordance with Environment Agency guidance5 on scenario testing we commissioned
AECOM to construct a series of lumped parameter models, which were then used with synthetic
climate data to produce synthetic groundwater levels and statistics. These in turn were used in
spreadsheet-based models for each Water Resource Zone (WRZ) to test their response to
drought events. This process is shown in Figure 31 and described in outline below, with the
results discussed in Section 4.5. Full details can be found in the Appendix technical report,
available on request.
AECOM were also commissioned to carry out sensitivity testing of the model results, to ensure
complete consistency with operational considerations such as headroom and outage, and to
align with the work being carried out for our WRMP19. The results confirmed the
appropriateness of our drought management actions. Full details of the outcomes of this work
can be found in the Appendix technical reports678, available to view on request.

Figure 31: Drought management scenario planning methodology
5

Environment Agency, 2015. Evidence Report – Understanding the performance of water supply systems during mild
to extreme droughts
6 AECOM, 2017, Affinity Water Drought Management Plan Technical Report – Drought Management Scenario
Planning
7
AECOM, 2017, Affinity Water Drought Management Plan Technical Report – Drought Management Scenario
Planning: Sensitivity Reporting
8
AECOM, 2017, Affinity Water Drought Management Plan Technical Report – Drought Management Scenario
Planning: dWRMP Updates
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This process covers potential future climate changes (including droughts worse than those
previously experienced), calculates the resulting groundwater levels and derives an available
volume of groundwater outputs. It then compares these with demand for water, and the likely
decrease in demand resulting from any restrictions at a WRZ level. It will then calculate any
deficits in supply over demand, and seek transfers to meet this deficit, until all transfers are fully
utilised. It uses an increasing hierarchy of internal groundwater resources, surface water
sources and finally imports from neighbouring water companies to meet this demand. Three
scenarios were then used to identify which zones had a deficit in the worst drought sequence.
The first was only relying on internal sources, with no transfers. The second was to utilise all
available transfers between water resource zones, and the third was to allow for the effects of
drought management actions, both by increasing supply via drought permits, and reducing
demand by imposing water use restrictions on customers. The key aspects and outcomes of
this work are presented here, and are set out as follows:







An explanation of how the lumped parameter models were developed
An explanation of how sets of data were used to inform drought scenarios
A description of how models were developed for each Water Resource Zone, as well as
how our drought management actions were incorporated into the models
A presentation of the key findings of the modelling work, as well as the assumptions
associated with these
An explanation of how the results should be interpreted, using WRZ3 as an example,
and the implications of this for our investment requirements
A summary of the conclusions resulting from the study

The scenario work applies only to recharge in chalk aquifers. For our shallow gravel aquifers,
summer rainfall can be effective precipitation and thus water availability will be lower with a dry
summer following a dry winter. However, these sources are small in comparison with the total
water availability and are constrained by their drought deployable output (DO). We would not
seek to abstract more than this as the wells would be incapable of producing it, and therefore
they are not considered further in the modelling.
This piece of work is a significant aspect of our DMP, as it has enabled us to model and plan for
droughts which are worse than those in the historic record. In cases where our drought
management actions are associated with implications for investment – particularly in the cases
of Sustainability Reduction sites, these will be explored further in our WRMP, alongside all of
our other options identified to ensure that we are able to maintain our supply/demand balance.

4.2 Development of lumped parameter models
The lumped parameter model is a spreadsheet-based model that predicts regional groundwater
level from rainfall and Potential Evapotranspiration (PET), taking into account soil moisture
deficit, percolation and potential recharge delays. Models were created using historical climate
data for a set of observation boreholes to represent the various WRZs. The models were
calibrated by visual inspection of the simulated groundwater levels against observed
groundwater levels. Table 9 below summarises the observation boreholes, climate data records
used and calibration periods for each WRZ.
The lumped parameter models for the observation boreholes in our Central region (Figure 16)
have been calibrated based on the long-term observed rainfall record for Rothamsted, infilled
based on Oxford rainfall where necessary, as per Affinity Water9. The observation boreholes in

9

Affinity Water, 2014. Technical Report 1.2: Levels of Service Hindcasting – Assessment of Frequency of Drought
Restrictions
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our East and Southeast regions (Figure 17 and Figure 18), have been calibrated using hindcast
catchment rainfall for the Dover Chalk coastal area.
Table 9: Lumped parameter model inputs
WRZ

Observation
Borehole

Groundwater level
records used for
calibration

Historical Climate
Data

WRZ1 / WRZ2 / WRZ4 / WRZ6

Chalfont Centre

Jan 1975 – Sep 2010

Rothamsted and
Oxford

WRZ3

Lilley Bottom

Jul 1979 – Apr 2016

Rothamsted and
Oxford

WRZ5

Elsenham
Nursery

Jul 1966 – Sep 2010

Rothamsted and
Oxford

WRZ7

Wolverton New

May 1995 – Sep 2016

Dover Chalk

WRZ8

Lady Lane

Sep 1991 – Sep 2016

Dover Chalk

The simulated groundwater levels were compared with the historical data and used to calibrate
the lumped parameter models. Recession curves were derived to represent a period of no
rainfall, which assisted with the prediction of severe drought groundwater levels. There is one
exception to this at Elsenham Nursery observation borehole, where a secondary store of water
has been used to model delayed recharge, which results from the local hydrogeological
characteristics of the aquifer. Once the models were calibrated, frequency analysis was
undertaken on the simulated groundwater level time series (>100 years), using both Weibull and
Normal distributions. This allowed the identification of return periods for each groundwater level
associated with the WRZ observation borehole. An example of the results of this calibration is
shown in Figure 3210.

10

AECOM, 2017, Affinity Water Drought Management Plan – Drought Management Scenario Planning
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Figure 32: Calibration results for the lumped parameter model of Lilley Bottom (WRZ3)
Synthetic climate data was then run through the calibrated lumped parameter models to
generate a synthetic groundwater level time series for each of the drought scenarios tested.
This is described further in Section 4.3 below.

4.3 Development of synthetic time series data and drought
scenarios
Synthetic climate data
The drought sensitivity framework used a matrix of rainfall deficit duration and intensities as per
the Guidelines11, where durations are of 6 month increments between 6 months and 5 years,
and intensities range between -10% and -80% of the Long Term Average (LTA) rainfall. The
LTA rainfall values are based on the Rothamsted data set (with infill as required from the Oxford
data set) and Dover Chalk historic rainfall data for the Central Region and East/Southeast
Regions, respectively. In addition seasonality was tested by imposing drought starts either in
April or in October and two drought profiles where the deficits are uniform or seasonal i.e. with
deficit concentrated in winter or summer. Therefore a total of four different drought profiles exist,
each containing 80 different rainfall and PET scenarios. The following conditions are applied to
the four different drought profiles:
October Profile: October start with uniform rainfall deficits and with PET always equal to 100%
LTA.
April Profile: April start with uniform rainfall deficits and PET always equal to 100% LTA.
Winter Profile: October start with rainfall deficits concentrated in winter and PET always equal to
100% LTA.

11

Environment Agency, 2015, Understanding the performance of water supply systems during mild to extreme
droughts
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Summer Profile: April start with rainfall deficits concentrated in summer and PET always equal
to 120% LTA.
The seasonal deficits are calculated using a cosine function as described in the EA Evidence
Report, 201512.
Figure 33 below presents the Rothamsted (with Oxford) synthetic seasonal rainfall deficits with
their corresponding rainfall, as opposed to the uniform deficits.
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Figure 33: Rainfall deficits and corresponding rainfall profile for the Central region (based on
Rothamsted with Oxford rainfall)
Each drought scenario was inserted within a longer time series of synthetic climate data,
resulting in 30 years of data in total; a 10 year run-in that provides similar initial conditions
before each drought scenario, followed by the drought scenario varying from 6 months to 5
years length, and then a recovery period of at least 15 years. Each period is characterised by

12

Environment Agency, 2015, Understanding the performance of water supply systems during mild to extreme
droughts
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specific rainfall and PET intensities (monthly values). The run-in and recovery periods assume
rainfall and PET are equal to their respective 100% LTA.

Regional groundwater level time series data
The 30 year periods of synthetic climate data described above were imported into each of the
calibrated lumped parameter models to create the associated simulated groundwater levels for
use in the WRZ models. Each of the four drought profiles has 80 different rainfall and PET
scenarios, and there is a corresponding groundwater level time series for each of these
scenarios.
The first 10 years of the groundwater level series are not imported in the WRZ models as they
are only a warm up period necessary to obtain similar initial conditions prior to the drought
period.

4.4 Development of water resource zone models to
identify drought sensitivity
Summary of data inputs
A unique model was created in a Microsoft Excel spreadsheet for each WRZ and includes the
following data inputs:


80 sets of synthetic groundwater level time series data (drought profiles).



Both Weibull distribution and Normal distribution parameters calculated from a frequency
analysis of modelled historic data are included within the models. Available parameters are
based on a ranking of groundwater level for each month of the year (i.e. different sets of
distribution parameters for each month) and also a ranking of all combined groundwater
levels available (one set of distribution parameters).



Average Deployable Output (ADO) and Peak Deployable Output (PDO) profiles for each
groundwater and surface water source in a WRZ, demonstrating drought sensitivity. These
originated from the Environment Agency via the Drought Scenarios Pilot in 2014 and were
validated by us at that time. We have reviewed these values for the current project and have
adjusted them to reflect the Asset Management Period 6 (AMP6) sustainability reductions.
Where a drought scenario results in a return period that is beyond that for which DOs have
been provided, the DO with the return period relationship is extrapolated based on the
Normal distribution parameters in the model; the Weibull distribution parameters were
initially trialled, although the return period became meaningless for severe droughts,
resulting in a rapid and unrealistic decline of DO to zero.



The available actual abstraction data for each groundwater and surface water source was
used to check the validity of the model for historic droughts.

A typical demand profile for each WRZ was developed. This used the 7-day running mean data
for 2010 in WRZ1 to WRZ6 (apportioned from a Central region total as 10.8% WRZ1, 15.8%
WRZ2, 18.3% WRZ3, 26.7% WRZ4, 9.2% WRZ5 and 15.8% WRZ6). In WRZ7 the 2014
demand was used, and in WRZ8 the 2013 data was used. These more recent years have been
selected owing to the significant increase in metering in these areas. The demand data does not
contain values for headroom and outage and thus is not directly comparable with WRMP
values. It should also be noted that the demand splits for the Central region do not equal 100%,
as the demand from the South East Water export was excluded from WRZ6 as this is taken into
account within the transfers modelling.
Maximum transfer capacities and estimated likely transfer rate ceilings were used for water
imported (or exported) from (and to) other WRZs or neighbouring water companies. The
maximum values are shown in Figure 6.
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Assumed percentage reductions in demand and mega litre per day (Ml/d) increases in supply
were used to simulate the implementation of drought management activities (demand
restrictions and supply side drought permits and orders). These are explained further below.
For each daily time step the model assigns a return period to the corresponding simulated
groundwater level, based on the previous analysis of the modelled historic groundwater level
from the WRZ lumped parameter model. The ADO and PDO of every WRZ source for that
return period is summed per time step to represent the supply available. The available supply
(with or without transfers and supply side drought permits and orders) is then compared to the
demand profile (with or without demand restrictions) to calculate the proportion of unfulfilled
demand.
Further information on the inclusion of transfers and drought management activities is provided
below.

Approach to including transfers
We have the ability to transfer water between our WRZs and import water from or export to our
neighbouring water companies. A representation of these transfers has been incorporated
within the WRZ models for this study (Figure 7). Transfer rates have been manually adjusted in
the WRZ models to minimise or eliminate water supply deficits in the Central region; deficits in
the East and Southeast regions were not large enough to necessitate the use of transfers. One
assumption with these models is that imported water can be passed within a WRZ to fully meet
the demand in that WRZ. There may be local issues with the network that prevent this at a small
local scale. However, this process is to determine if there is an overall balance between supply
and demand for water during droughts. The more detailed distribution balances are managed
via the WRMP process and our Miser/Infoworks network models.
The transfer assumptions used in this study do not represent how we operate our transfers
under normal conditions, or how we might operate and utilise such transfers under emergency
conditions. Instead they represent two drought related scenarios. The first scenario assumes
that DMP actions such as demand restrictions and drought permits are not available; this is an
unrealistic scenario, although it provides a degree of sensitivity testing. The second scenario
assumes that demand restrictions and drought permits can be implemented; it is an example of
how we could transfer water between our water resource zones during a severe drought that is
covered by our DMP, in order to meet demand.
Imports and exports from/to neighbouring water companies are included and available in the
WRZ models, although they are not all used in all scenarios. These include a key import from
Anglian Water and a key export to South East Water.
It is important to note that the models assume maximum use of groundwater first, and then
surface water, before using transfers to satisfy demand in the WRZ. Where there is a net
export, the ratio of groundwater to surface water exported is based on the ratio of groundwater
DO to surface water DO for the 1 in 10 year drought ADO. This is demonstrated by the charts in
Appendix 3, which represent the longest duration and most intense drought simulated for each
WRZ.

Approach to including drought trigger levels and the impact of
drought management activities
Our Drought Triggers are described in Section 1, but are repeated here for clarity in Table 10.
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Table 10: Drought Trigger Zones and likely outcomes
Trigger
Zone

Description of trigger

Likely outcome

Zone 1

90% of LTA groundwater levels (mAOD)

Normal Conditions, no
additional drought activity

Zone 2

Groundwater levels seen in a 1 in 5 year drought event

Mild-Medium Drought

Zone 3

Groundwater levels seen in a 1 in 10 year drought event

Medium-Severe Drought

Zone 4

Below the lowest recorded levels of 1997

Severe-Extreme Drought

Zone 5

Lowest groundwater levels predicted from hindcasting
groundwater levels.

Unprecedented Drought
Historic low levels

These triggers have been derived for each observation borehole as a series of groundwater
level elevations. Each lumped parameter model, for each time step, tests the derived
groundwater level against the trigger point values, and where the elevation is below that for
each trigger, it then adjusts the demand by the appropriate amount as described below.
Our Drought Management Plan identifies the demand side actions that it would take as a
drought advances through each zone. These are provided in Section 5.
We have considered the impact of these actions on demand based on the evidence from
relevant UKWIR studies and our own internal data as identified in Section 5.2.6 of our draft
Drought Management Plan. The savings being modelled are for the annual average scenario;
whilst the actions are likely to have a greater impact on peak demand. This complexity is not
currently modelled; although the savings are conservative, they are reasonable when compared
with summarised data for water companies in England13.
The impact of demand restrictions is assumed to increase by drought zone within the modelling.
The percentage demand saving varies for each of our regions, in recognition of the differing
metering penetrations, which impacts the current per capita consumption and potential demand
saving that could be accomplished along with the current levels of leakage.
Table 11: Demand savings (percentage reduction in demand) assumed within the Water
Resource Zone models
Region (WRZ)

Drought Trigger
Zone 2

Drought Trigger
Zone 3

Drought Trigger
Zone 4

Drought Trigger
Zone 5*

Central (WRZ1-6)

0%

2%

5%

5%

Southeast (WRZ7)

0%

0.05%

5%

5%

East (WRZ8)

0%

0.05%

2%

5%

13

AECOM, 2015. Annex A: Water Availability Assessment. Strategic Water Infrastructure and Resilience. Final
Report. Environment Agency
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Our supply side options primarily consist of all of our drought permits and supply-side drought
orders, as well as one option which falls under a Section 20 licence agreement. These options
are described in Section 5.4 and listed in Table 17.

Approach to the presentation of model results
In our scenario modelling results, we have aimed to achieve a similar presentation to that used
within the Environment Agency (2015) report. The results from the drought scenarios modelling
provide three dimensions of information; drought duration, drought intensity and system
performance. Results are presented on a drought ‘matrix’ displaying the drought characteristics
or duration on the x-axis and intensity (rainfall deficit with respect to LTA rainfall) on the y-axis,
with the proportion of unfulfilled demand represented by coloured squares (expressed as a
percentage). A different drought matrix has been produced for each modelled drought profile;
summer, winter, April and October. The drought durations are in 6 month increments between 6
months and 5 years, and intensities range between -10% and -80% of the Long Term Average
(LTA) rainfall.
In order to provide some context to the drought scenarios, historical rainfall data has been
analysed to calculate the same drought characteristics as those described above. The resulting
points have been plotted onto the drought matrices (April profile only) and an example
presentation is shown in Figure 34. Return periods from a frequency analysis of the Rothamsted
(infilled with Oxford) rainfall data are also shown on Figure 35 to help demonstrate that parts of
the presentation matrix represent conditions that are significantly more severe than the climate
conditions experienced between 1853-2016 (the zone beyond the historic data and the 1 in 200
year return period line); in this zone the assumptions in the model may no longer be valid owing
to a lack of experience with this level of drought severity, although these conditions would be
dealt with via emergency planning and not the DMP (see Figure 35). The aim is therefore to
demonstrate whether our WRZs are at least resilient to the rainfall deficits observed in the
historic rainfall record.
The results of the modelling are presented in the technical report available upon request14 and
are summarised below in Section 4.5.

14

AECOM, 2017, Affinity Water Drought Management Plan – Drought Management Scenario Planning
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Figure 34: Example matrix presentation

Figure 35: Drought Management Plan versus Emergency Plan scope
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4.5 Results and assumptions
Introduction
This section introduces the drought response of each of our WRZs according to the four
different drought profiles. Three conditions are explored:
Results without transfers and without drought management activities
These results demonstrate the drought resilience of each WRZ when treating it in isolation,
without the ability to move water between WRZs, and without the ability to implement drought
management activities. It does not reflect how the WRZs are operated, although it helps to
demonstrate the impact of transfers and management activities.
Results with transfers and without drought management activities
These results demonstrate the drought resilience of WRZs when assuming water can be moved
between WRZs or imported from neighbouring water companies. However the transfer rate
assumptions are based on a scenario where there are no drought management activities; it
does not reflect how the WRZs are operated but provides a degree of sensitivity testing.
Results with transfers and drought management activities
These results demonstrate the drought resilience of WRZs when assuming water can be moved
between WRZs or imported from neighbouring water companies. The transfer rate assumptions
are adjusted to take into account the implementation of drought management activities
according to our DMP; it is one representation of how we might transfer water between WRZs
during a severe drought that is covered by our DMP.
A brief description of the results is provided in the sections below. Full details of the results can
be found in the technical report15 which is available to view on request.

Results without transfers and without drought management
activities
Results from the initial runs illustrate the necessity of imports, exports and demand
management activities on a WRZ basis. The results demonstrate that WRZ1 (Misbourne),
WRZ2 (Colne), WRZ6 (Wey) and WRZ8 (Brett) are resilient to the most severe droughts tested
(based on the assumptions in the models). In WRZ4 (Pinn) there is up to 3% deficit across all of
the droughts tested; the consistency reflects the assumption that abstraction from surface water
(River Thames) will always be possible regardless of drought condition.
In WRZ7 (Dour) there is sensitivity to only the most severe droughts that are significantly worse
than those experienced in the historic record. The WRZ7 has historically been vulnerable to
supply issues during droughts, due to the responsive nature of the chalk aquifer in the region.
Vulnerability in the supply demand balance during droughts has however been reduced
following the reductions in demand that occurred following our intensive metering programme.
This means that the average demand in the region relative to supply is manageable under
average groundwater level conditions, and it is only during peak demand times when
groundwater levels are low that the WRZ is considered sensitive.
In contrast to the other WRZs, WRZ3 (Lee) and WRZ5 (Stort) have significant unfulfilled
demand across the full range of droughts that have been tested. This demonstrates that they
are vulnerable to drought under a scenario where there are no transfers or drought
management activities i.e. the WRZ is in isolation.
15
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Results with transfers and without drought management
activities
The models were re-run with transfers enabled and with transfer rates that aim to avoid supply
deficits in droughts within the historic record. Results from the model runs with transfers (but
without drought management activities) demonstrate that WRZs are resilient to historic and
plausible droughts (no unfulfilled demand) with the exception of WRZ3 in longer duration
droughts. Whilst there was no unfulfilled demand in the other WRZs, transferring additional
water to WRZ3 was not possible owing to either a lack of transfer capacity or a lack of available
water within those WRZs. The transfers required for this scenario are shown in Figure 36.

Figure 36: Transfer assumptions with no drought management activities. Note red arrows
indicate internal company transfers, and purple arrows indicate inter-company transfers

Results with transfers and with drought management activities
The models were re-run to include the implementation of drought management actions. The
assumptions around transfers were adjusted to reflect how the WRZs might be operated with
demand restrictions and supply side permits and orders in place. At the point of mobilising
supply side permits and orders, all imports to the company would already have been
maximised. Details of the sequencing of these drought management actions are provided in
Section 1. The results show that each WRZ would be resilient to all of the historic and plausible
droughts tested (i.e. no unfulfilled demand). However, it is important to note that the model
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assumptions may not be valid for those scenarios representing extreme drought i.e. matrix
squares below the historic data and worse than the 1 in 200 year return period line.
The transfers required for this scenario are shown in Figure 37.

Figure 37: Transfer assumptions with drought management activities imposed. Note red arrows
indicate internal company transfers, and purple arrows indicate inter-company transfers

Interpretation of results and implications for future investment
The drought sensitivity framework uses a matrix of rainfall deficit duration and intensities to
present the results of the modelling, where durations are on 6 month increments between 6
months and 5 years, and intensities range between -10% and -80% of the Long Term Average
(LTA) rainfall. Full details of the scenario modelling results can be found in the Appendices16.
An example of how the scenario modelling results should be interpreted is provided below. The
results for WRZ3 have been used, as this was demonstrated to be the zone most sensitive to
drought conditions. The legend on the right indicates how the coloured squares represent the
percentage of unfulfilled demand resulting from drought conditions. The y-axis represents

16
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intensity of drought (rainfall deficit with respect to LTA rainfall), and the x-axis represents
duration of drought displayed in months.
Figure 38 shows the results matrix produced for WRZ3, with transfers included but with no
drought management actions. The matrix clearly demonstrates that there are potential deficits in
supply (of up to 7%), however this is only in an extreme and unlikely drought situation – lasting
five years with 80% rainfall deficit. The grey squares on the matrix indicate that the WRZ is
resilient to droughts of up to a three year duration at least with a 35% rainfall deficit, without any
need for implementing drought management actions.

Figure 38: Scenario modelling matrix for Water Resource Zone 3 – with transfers and without
drought management actions
Once the model has been re-run with drought management actions incorporated into WRZ3, the
deficit is eliminated under almost every drought scenario, as shown in Figure 39. This
demonstrates that our drought management actions are appropriate, and our DMP is robust.
It should be noted that some of our drought management actions will result in costs prior to
implementation. Principal among these are the drought permit and drought order options for
sustainability reduction sites, where pumping stations have been switched off and will need to
be brought back into supply. These investment requirements will be dealt with in our next Water
Resource Management Plan. Once this DMP is published in 2018, there will be two years
remaining of AMP6, and as indicated in Figure 38, we are resilient to droughts of up to 3 years.
We are therefore secure against a severe drought at least until the next AMP, when investment
requirements will be reviewed.
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Figure 39: Scenario modelling matrix for Water Resource Zone 3 – with transfers and with
drought management actions

Conclusions
Drought scenario testing has been undertaken for our Central, East and Southeast regions in
line with regulator guidelines. The results of the modelling demonstrate that the degree to which
our WRZs are resilient to drought is dependent on the assumptions around (i) imports and
transfers between WRZs, and (ii) the drought management actions that can be implemented.
Our WRZs 3, 4, 5 (Central region) and 7 (Southeast region) are the most vulnerable to drought
owing to the magnitude of WRZ demand relative to WRZ supplies. However, once available
transfers and demand management actions are applied, it can be demonstrated that our regions
are resilient to historic droughts as well as plausible droughts slightly worse than those in the
historic record.
The drought scenario testing has provided some useful high level outputs and an understanding
of our resilience to various drought severities and durations. It is however important that the
limitations of the modelling outlined in the full report are considered when interpreting the
results. In particular, the results matrices that are below the historic data and the 1 in 200 year
event line represent conditions worse than those covered by our DMP. These droughts would
fall within the remit of the Emergency Plan and the assumptions within the models may no
longer be valid.
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Drought Management Actions
5.1 Introduction
During a drought, we would manage our supply and demand balance using a two tiered
approach, in which we would look to reduce demands on our water resources, as well as
increasing the water available for use. This is consistent with the approach we have adopted in
our WRMP. We would always seek to manage demand for water first before instigating the
supply-side measures that are potentially available to us. We would also implement
environmental monitoring associated with drought permits/drought orders as described in
Section 6.
As no two droughts are the same, it is not possible to give precise timings for when the different
measures would be implemented (see Section 3.4). The timetable is therefore informed by the
severity, timing and the duration of a rainfall deficit. This section explores the different
management actions available to us, in both the lead up to and during a drought event. It also
identifies the relevant Drought Trigger Zones when we anticipate we would use the options and
provides more detail on the actions discussed below. A summary of these actions is shown in
Figure 40.

Figure 40: Summary of drought management actions
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5.2 Demand side actions
Over the next 25 years, pressure on water supplies in our supply area is expected to increase.
There are a number of factors contributing to this pressure, including:






Changes to abstraction licences, known as sustainability reductions (SR), which will
reduce the quantity of water we can abstract from sources in order to help minimise our
impact on the environment.
The effects of climate change. These are likely to include drier summers, although our
latest analysis identifies that the impact of climate change on demand is lower than
assessed in our previous WRMP. This analysis takes account of UKWIR (2013)17.
An overall increase in demand, driven primarily by the forecasted increase in population
within our operating area.

Through our WRMP14 we identified how we intend to maintain the balance between supply and
demand over a 25 year period, which includes the implementation of a number of new
measures and schemes. Demand management is a key feature of our WRMP14, within which
we committed to a reduction in demand of over 50 Ml/d by 2020 through an increase in water
efficiency measures, metering and reductions in leakage. This is essential to help us to maintain
the balance between supply and demand for water. Our WRMP19 also contains significant
demand management for AMP7, as reflected in our PR19 Business Plan submission.
During periods of drought there are a number of demand side options available to use. These
include:






Media campaigns to promote water efficiency
Enhanced leakage reduction
Implementation of a Temporary Use Ban
Implementation of ordinary drought orders
Implementation of emergency drought orders

The order in which we would implement these actions is identified within the following sections.

Drought Trigger Zone 1
The purpose of Drought Trigger Zone 1 is to act as a warning to us that the groundwater levels
have dropped below the long-term average. This in itself is not a problem, as levels regularly
fluctuate above and below this trigger line, so under average conditions we would expect them
to naturally return to normal. However, by recognising that it has crossed into this zone it allows
us to increase our monitoring of groundwater levels, and ensures that we are prepared to take
further actions if they continue to decline.
We would not implement any specific demand management actions as a result of entering this
zone. Instead we would continue with our baseline water efficiency, metering and leakage
programmes which are explained in full detail within our WRMP. Further details of our leakage
programme can be found in our WRMP.

17
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Drought Trigger Zone 2
5.2.2.1 Publicity campaign
As a result of entering Drought Trigger Zone 2, we would increase the level of communication
with customers and stakeholders to make them aware of the potential drought in advance of the
drought impacting their water supplies. As the drought develops we would maintain a flexible
approach to our communications strategy, escalating the measures we would take as outlined
in Section 8.4, to ensure that we communicate the increasing severity in the most effective way
possible. This would be carried out in addition to our routine water efficiency promotion.
Our on-going baseline media and communications plan provides customers with information on
water efficiency measures. This is achieved through website and media communications,
operating a very active Water Saving Squad, working with local authorities and talking to local
groups. We also continue to promote the work done by Affinity Water Education Service,
especially with student groups. We also have a strong record of distributing water saving
devices directly to customers as part of our Water Saving Programme.
In addition, we support industry and academic research and development groups in order to
understand the issues involved in promoting water efficiency nationally. We continue to
participate in groups such as the Water Efficiency Network, Waterwise, Anglian Regional Water
Efficiency Group, and the Water UK/Ofwat/Defra/Environment Agency Quadripartite.

5.2.2.2 Leakage
As stated above we have a rigorous leakage programme, which would continue as we move
into Drought Trigger Zone 2.

5.2.2.3 Metering
As stated in Section 2.3.1, we have commenced our Water Saving Programme in our Central
region, which will see us reach a 72% household metering penetration by 2020 and 90% by
2025, whilst in our East and Southeast regions the household meter penetration is already at
74% and 90% respectively. We therefore do not propose any drought specific actions to
encourage customers to have a meter in response to a drought.

5.2.2.4 Temporary Use Ban
Temporary Use Bans (TUBs) are described in Section 5.2.3.2 as they are most likely to
implemented in Drought Trigger Zone 3, however depending on the seasonality associated with
a developing drought, we may decide that it is necessary to implement these beforehand in
Drought Trigger Zone 2, particularly if our water resource predictions indicate that we could
reach Drought Trigger Zone 3 and it is a time of year when TUBs would be likely provide a
benefit, such as in spring.

Drought Trigger Zone 3
5.2.3.1 Leakage
We would seek to enhance our leakage activity in response to entering Drought Trigger Zone 3,
which would include a change to our strategy. Upon entering Drought Trigger Zone 3 and prior
to implementing Temporary Use Bans, we would seek to:
 Redeploy staff to work on tackling leakage
 Reduce repair time for visible leaks
 Increase active leakage detection and repair activities
We believe this policy contributed to our success in promoting the water efficiency conservation
message during the 2011/12 drought.
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5.2.3.2 Temporary Use Ban
Temporary bans on water use are an important measure that water companies can use to
reduce demand during a drought. They not only enable companies to maintain essential
supplies but also help to conserve water resources for later in a drought, and reduce the
environmental impacts of abstraction during this critical period. We support the principles and
actions set out in the Code of Practice and Guidance for Water Companies on Water Use
Restrictions – 2013 published by UKWIR. Should circumstances require that we depart from the
Code of Practice, we will explain the reasons for this.
The Water Use (Temporary Bans) Order 2010 provides detailed definitions of uses, exemptions
and conditions in relation to these new powers.
The activities that could be restricted by the implementation of Temporary Use Bans (TUBs) are
shown in Table 12.
Table 12: Summary of activities which can be restricted through temporary use restrictions
Zone 3 – All 11 Temporary Ban measures (WUO 2010) introduced in single
phase


Watering a garden* using a hosepipe



Cleaning a private motor-vehicle using a hosepipe



Watering plants on domestic or other non-commercial premises using a hosepipe



Cleaning a private leisure boat using a hosepipe



Filling or maintaining a domestic swimming or paddling pool



Drawing water, using a hosepipe, for domestic recreational use



Filling or maintaining a domestic pond using a hosepipe; and



Filling or maintaining an ornamental fountain



Cleaning walls, or windows, of domestic premises using a hosepipe



Cleaning paths or patios using a hosepipe



Cleaning other artificial outdoor surfaces using a hosepipe

* The definition of a ‘garden’ has been widened to include: a park; gardens open to the public; a lawn; a grass verge; an area of
grass used for sport or recreation; an allotment garden; any area of an allotment used for non-commercial purposes; any other
green space. It does not include: agricultural land; other land used in the course of a business for the purposes of growing, for sale
or commercial use, any crops, fruit, vegetables or other plants; land used for the purposes of a National Plant Collection; a
temporary garden or flower display; plants (including plant organs, seeds, crops and trees) which are in an outdoor pot or in the
ground, under cover.

Crossing into Drought Trigger Zone 3 will not automatically result in us implementing a
temporary use ban; rather it depends on the overall conditions being experienced during the
drought. We may choose to delay the imposition of restrictions until a more appropriate time.
For instance, if Drought Trigger Zone 3 was not reached until autumn and then tracked the
trigger level, either slightly above or below, we would not aim to impose restrictions until the
spring of the following year, when the pattern and amount of recharge was better understood.
We would review the situation in January and then again in April, when the recharge season
has ended.
We appreciate the confusion that can be caused among customers when one company
introduces restrictions but its neighbouring company does not. Where appropriate we would
work with our neighbouring companies to implement restrictions in a consistent manner. With
this in mind, a Drought Liaison Coordinator will be appointed by Water UK, and their role will be
to act as an industry spokesperson. Figure 48 illustrates the expected role of this coordinator in
liaising with interest groups during a period of drought management, to ensure consistency of
public messages.
Before any restrictions are implemented under these new provisions, we will provide the
opportunity for representations to be made. This will be done in line with the requirements set
out in Section 76B of the WIA 1991. The process that we would follow to implement the
restrictions are detailed in the following sections.
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5.2.3.2.1 Publicity requirements
Before applying any restrictions, we will:


Publish notice on our company website at the same time as we publish notice in two
newspapers circulating in the affected areas;



Provide details in the notice of how to make representations about proposed restriction and
exceptions;



Give notice each time the scope of any restriction is altered; and



Give notice in relation to the lifting of any restriction on the website and in two newspapers
circulating in the affected areas

5.2.3.2.2 Making representations
Before any restrictions are implemented we will provide the opportunity for representations to be
made. We will allow 2 weeks for representations to be made in the first instance and one week
for any subsequent notices or changes in the restrictions or the exceptions. Our proposed
timescales are outlined in Appendix 4.1. Those seeking to make a representation will be able to
do so by completing and returning a representation form (Appendix 4.3).

5.2.3.2.3 Handling representations
Representations received into the business will be collected and reviewed on a weekly basis. A
panel of members from the Drought Management Group (DMG) (described in Section 8.2.2) will
convene to discuss the outcome of representations with responses proposed for approval by
the DMG. A final decision will be made by these representatives on any action to be taken as a
result of the representations. Representations will be considered on an individual basis and as a
whole. Exceptions from restrictions will not be granted on a case by case basis unless provision
is made in the public notice. There will be no appeal process if the application for a concession
or exception is denied.

5.2.3.2.4 Implementation of restrictions
Water companies have the flexibility to prioritise and sequence different categories of restriction,
which could lead to the implementation of restriction on different activities at different times. We
believe this could cause confusion among customers and would be difficult to consult upon.
Instead, a single phase in which all eleven activities are simultaneously banned at the start of
the Temporary Use Ban is felt to be the clearest implementation policy. The activities that could
be restricted under this measure are identified above in Table 12. We are aware that the
complexity of the restrictions has the potential to be confusing. We will endeavour to minimise
confusion by informing our customers on what the restrictions are and what they mean.
Following the consultation period outlined above we would publish our statement of response
on our website, outlining how we have responded to representations.
We feel that by imposing the full use of powers immediately we maximise the benefit of the
restrictions and ensure resources remain within our ability to supply customers. This also sends
out a strong and clear message to customers that the situation is deteriorating. Restrictions
would be imposed for the minimum period required and would be lifted with immediate effect
once the situation has recovered. Whilst there will be a lead in time for the implementation of
restrictions to allow for representations, there is no such lead in time necessary for the
revocation of restrictions; the lifting of a ban will take effect as soon as notice is given.

Drought Management Plan

November 2018

Page 73 of 130

5.2.3.2.5 Exceptions
Table 13 provides details of activities which are likely to be exempt from the TUB restrictions.
These have been informed by the Statutory Exceptions set out in the legislation and
Discretionary Universal Exceptions as agreed as part of the UKWIR Code of Practice18. Where
other exceptions are proposed, we will state this in our public notice. No compensation will be
awarded in the event of a TUB being implemented.
Table 13: Temporary Use Ban exceptions
TUB Category

Exception

1. Watering a garden
using a hosepipe

1. Using a hosepipe to water a garden for health
and safety reasons
2. To Blue Badge holders on the grounds of
disability
3. Use of an approved drip or trickle irrigation
system fitted with a pressure reducing valve and
timer

2. Cleaning a privatemotor-vehicle using a
hosepipe

1. To Blue Badge holders on the grounds of
disability
2. Use of a hosepipe in the course of a business to
clean private motor vehicles where this is done as
a service to customers

3. Watering plants on
domestic or other noncommercial premises
using a hosepipe

4. Cleaning a private
leisure boat using a
hosepipe

5. Filling or maintaining
a domestic swimming
or paddling pool

1. To Blue Badge holders on the grounds of
disability
2. Use of an approved drip or trickle irrigation
system fitted with a pressure reducing valve and
timer
1. Cleaning any area of a private leisure boat
which, except for doors and windows, is enclosed
by a roof and walls.
2. Using a hosepipe to clean a private leisure boat
for health or safety reasons
3. Commercial cleaning
4. Vessels of primary residence
5. Cases where fouling is causing increased fuel
consumption
6. Engines designed to be cleaned with a hosepipe
7. To prevent or control the spread of non-native
and/or invasive species.
Fill or maintaining a pool:
1. Where necessary in the course of its
construction.
2. using a hand-held container which is filled with
water drawn directly from a tap
3. That is designed, constructed or adapted for use
in the course of a programme of medical
treatment.
4. Used for the purpose of decontaminating
animals from infections or disease.

Note
An area of grass used for sport or
recreation is included in the definition
of a garden. This exception would
only apply to the active strip/playing
area, and not the entire ground. The
remaining ground can still be
watered using other methods
A private motor-vehicle' does not
include (1) a public service vehicle,
as defined in section 1 of the Public
Passenger Vehicles Act 1981 (c),
and (2) a goods vehicles, as defined
in section 192 of the Road Traffic Act
1988(d).
This does not include watering plants
that are (1) grown or kept for sale or
commercial use, or (2) that are part
of a National Plant Collection or
temporary garden or flower display

1. Hot tubs are not classed as pools
2. Pools with religious significance
are not domestic pools
3. Pools used by school pupils for
swimming lessons should be
excluded but are covered by the
Drought Order legislation

18

UKWIR, 2013, Managing through drought: Code of practice and guidance for water companies on water use
restrictions – 2013 (incorporating lessons from the 2011-12 drought). 14/WR/33/6
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TUB Category

Exception

Note

5. Used in the course of a programme of veterinary
treatment.
6. In which fish or other aquatic animals are being
reared or kept in captivity.
6. Drawing water,
using a hosepipe, for
domestic recreational
use
7. Filling or maintaining
a domestic pond using
a hosepipe; and
8. Filling or
maintaining an
ornamental fountain

None
1. Filling or maintaining a domestic pond in which
fish or other aquatic animals are being reared or
kept in captivity.
2. Blue badge holders on the grounds of disability
1. Filling or maintaining an ornamental fountain
which is in or near a fish pond and whose purpose
is to supply sufficient oxygen to the water in the
pond in order to keep the fish healthy

9. Cleaning walls, or
windows, of domestic
premises using a
hosepipe

1. Using a hosepipe to clean the walls or windows
of a domestic premises for health or safety
reasons
2. To Blue Badge holders on the grounds of
disability
3. Commercial cleaning

10. Cleaning paths or
patios using a
hosepipe

1. Using a hosepipe to clean paths or patios for
health or safety reasons
2. To Blue Badge holders on the grounds of
disability
3. Commercial cleaning

11. Cleaning other
artificial outdoor
surfaces using a
hosepipe

1. Using a hosepipe to clean an artificial outdoor
surface for health or safety reasons
2. To Blue Badge holders on the grounds of
disability
3. Commercial cleaning

1. The use of water-fed poles for
window cleaning at height is
permitted under H&S statutory
exception
2. The restrictions do not apply
where cleaning apparatus is not
connected to mains supply

1. The use of water-fed poles for
window cleaning at height is
permitted under H&S statutory
exception
2. The restrictions do not apply
where cleaning apparatus is not
connected to mains supply

5.2.3.2.5 Enforcement
We will publish our policy on enforcement by the date that restrictions come into effect.

5.2.3.2.6 Adjustment to charges
We do not make a charge for water used for any of the restricted uses so no reduction in
charges would apply in the event of a temporary use ban.

5.2.3.2.7 Monitoring and review of temporary restrictions
A post implementation review of the impacts and demand savings of these restrictions will be
completed after a drought period.

Drought Management Plan

November 2018

Page 75 of 130

Drought Trigger Zone 4
5.2.4.1 Ordinary drought orders
Ordinary drought orders under the WRA 1991 can be sought by a water company to restrict the
use of water for those categories set out in the Drought Direction 2011. These categories are
identified in Table 14. Ordinary drought orders must be granted by the Secretary of State.
Table 14: Summary of activities restricted by drought orders
Zone 4 – All 10 drought order (DD11) measures introduced in single phase


Watering outdoor plants on commercial premises



Filling or maintaining a non-domestic swimming or paddling pool



Filling or maintaining a pond



Cleaning non-domestic premises



Cleaning a window of a non-domestic building



Operating a mechanical vehicle-washer



Cleaning any vehicle, boat, aircraft or railway rolling stock



Cleaning industrial plant



Suppressing dust



Operating cisterns in any building that is unoccupied or closed

We would not introduce the measures given in the Drought Direction 2011 legislation if the
water situation was not becoming demonstrably very serious. We consider that a
straightforward total ban without exemptions not only sends a clear message underlining the
severity but also maximises water savings and is easier to communicate and administer.
Statutory health and safety exceptions apply to some categories as set out in the Direction. The
process of representations would also be consistent with that outlined in Section 5.2.3.2.3. In
the unlikely event of the need to apply for an emergency drought order, such an approach
would stand us in good stead for an application.
Prior to an ordinary drought order application, we would discuss the need for such a measure
with Defra as well as the EA. Within the application process, the principal document submitted
to Defra is the ’Statement of Reasons’, which presents our case for seeking authorisation to
implement these restrictions. This report would explain, in detail, why and how the exceptional
shortage of rainfall is likely to lead to a serious deficiency in water supply.
Following our application, if any objections are received, the Secretary of State would hold a
local inquiry or hearing unless he/she considered that the drought order must be made urgently.
This could be a lengthy process and experience from the 2006 drought, when four water
companies applied for drought orders, showed that the process from first advertising the
intention to apply for a drought order to receiving notice of the order took around 3 months.
This period of time would be taken into account when planning when to apply for any required
drought orders, as well as consideration of time of year which will influence implementation
timings.

Drought Trigger Zone 5
5.2.5.1 Emergency drought orders
Under the scope of emergency drought orders we may apply to the Secretary of State to limit or
prohibit the use of water for any purpose we consider appropriate, however we consider the use
of stand pipes or rota cuts to be unacceptable and would only implement these in a civil
emergency. Emergency drought orders have not been implemented in the UK by any water
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company since 1976, since when there has been significant investment across the water
industry. If those drought conditions were experienced again there would be no need for an
emergency drought order.
In an event that the drought was to reach this level of severity then we would enact our
Emergency Plan and restrictions would likely only need to be implemented in particular areas of
significant water stress, the scope of which is not considered as part of the remit of this Drought
Management Plan. The decision to transition from our Drought Management Plan to our
Emergency Plan will be made by the Drought Management Group.

Savings expected from demand management measures
We believe that the actions and prioritisation of measures that we have identified will provide
the most effective approach to demand management as the drought intensifies. However, it is
difficult to quantify the precise savings made directly from independent demand management
measures. For example, we would expect that any accompanying media campaign will play a
key role in reducing water usage both in advance and at the time of imposing TUBs. It would
also potentially impact use in future years as the seriousness of the situation is highlighted to
the public. There have been various studies which have tried to separate out these impacts,
which we have used to inform our assumptions.
The impact of demand side measures was assessed in 2006 by the UKWIR Drought and
Demand Project19. The results indicated that during the drought there were savings in the order
of 20% on the peak day, 15% on the peak week, 7% on the peak month and 3% on the annual
average. This report assessed the range of impact within the WRZs that applied the restrictions,
each of which experienced differing levels of demand reductions.
The report demonstrated that the estimated effects of restrictions must always be considered in
context, taking account of:


The different characteristics of each drought;



The customer profile and consumption characteristics of each WRZ;



Antecedent drought actions, restrictions and or other drought related actions.

Following the 2011/12 drought two further studies were undertaken:


EA and JBA report – Quantifying the Impact of Water Company Drought Measures on
Water Demand20;



UKWIR study – Understanding the impacts of drought restrictions 21

During the drought, six water companies in the South East, including Affinity Water, applied
TUB restrictions as shown in Figure 41. Following the implementation of the restrictions, the
South East of England experienced an unprecedented amount of summer rainfall. This made it
difficult to model the effects of the TUBs as the impact on demand could not be separated from
the weather impacts. Although consumption during the TUB ban period was lower than the
comparable period in 2013 no conclusive percentage impacts where identified.

19

UKWIR, 2006, Drought and Demand: Modelling the Impact of Restrictions on Demand During Drought.
07/WR/02/3
20 Environment Agency, 2013, Quantifying the Impact of Water Company Drought Measures on Water Demand
21 UKWIR, Understanding the impacts of drought restrictions. 14/WR/01/13
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Figure 41: Water companies with Temporary Use Bans, spring 201222. Note restrictions were
not imposed in our East Region
In addition to these industry studies we have also developed our own internal model, working
with the Met Office, in order to enhance our understanding of the weather dependent
component of water demand in our supply area. This partnership with the Met Office has
produced a tool to detect weather influence in water demand and was primarily developed to
help us report against our Average Water Use Outcome Delivery Incentive (ODI) as we can now
report each year on a consistent ‘dryness’ basis with the base year. However, we can also
assess how well the model performed during the drought restrictions. Figure 42 shows that
during a non-restricted summer, such as 2013, the model fairly accurately predicts the
fluctuations in demand. During the summer of 2012 however, the red lines reflect the point in
which we imposed and lifted the TUBs and it can be seen that during this time the observed
demand is significantly lower than the models predicted demand. This continues for the next
couple of months after the ban was lifted.

22

Environment Agency, 2013, Quantifying the Impact of Water Company Drought Measures on Water Demand
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Figure 42: Comparison between measured and modelled distribution input
We have used the information from these studies along with our internal weather/demand
model to inform our assumptions on the expected savings from our demand management
measures. As identified in the 2006 UKWIR study, we expect the outcome of these measures to
be dependent upon the scenario, level of activity and the extent of the drought. It is also worth
noting that our current Water Savings Programme (outlined in Section 2.3.1) will significantly
increase the metering penetration throughout our supply area and it is reasonable to expect that
peak demand will reduce and we will see a reduction in the savings achieved from the
implementation of the TUBs. This will therefore need to be reassessed as further information
becomes available.
Figure 43 identifies the estimated cumulative impact from one Drought Trigger Zone to the next
of the implementation of drought options. The graph is presented with a minimum and maximum
scenario for the likely savings. This takes account of the combined effect resulting from the
phased delivery of the measures as for example; we believe the implementation of temporary
usage ban restrictions may not independently result in a major reduction in demand. Instead,
this would be generated from a combination of the increased publicity and water efficiency
awareness leading up to and after the point that the restrictions are necessary. Within this we
have not tried to assess the benefits of emergency drought orders as we do not consider this to
be within the scope of our DMP, as they would only be implemented in a civil emergency.

Figure 43: Cumulative demand reductions from drought options across all regions
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5.3 Supply side actions
There are a number of supply-side actions available to us in each of our regions which would
form part of our drought management response. With the exception of drought permits/orders,
supply-side measures do not form part of our stated levels of service. Therefore the timing of
these measures will be dependent on the particular drought circumstances and their
implementation would be designed to increase the amount of water available for supply. Supplyside measures could include actions such as:


Re-commissioning of unused sources;



Bulk transfers of water from neighbouring water companies;



Lowering of pumps or deepening boreholes;



Engineering works.

The available actions would be investigated and assessed during Drought Trigger Zones 2 and
3 to be ready for implementation in Drought Trigger Zones 4 and 5. Whilst we believe the
options identified are the most likely to be used during a drought we will continue to review and
assess the options available to us as our knowledge and understanding of aspects such as the
impacts of climate change, sustainability reductions and NEP studies increases. Any significant
changes to the options available to us will be reported in subsequent annual reviews of our
plan.

Operational performance optimisation
All operational sites are reviewed to ensure they are operating optimally in the face of drought
conditions. Any maintenance work would be carried out with a view to minimising duration of
outage (the temporary loss of a source). Outage events are managed through our Control
Room and in order to maximise availability through the drought any capital works which would
require us to switch off our sites would be rescheduled to minimise loss during critical periods.
A review would be undertaken of all previous drought measures at our sites to ensure they
remain in place or plans are put in to action to ensure the drought settings are restored.
Instrumentation such as borehole level transducers, which we rely on to measure the
groundwater levels, are checked to ensure reliable data is reported. We would also liaise with
neighbouring water companies to ensure a clear understanding of the effect of the drought on
the availability of imports and exports. Any loss of capacity is reviewed through our mass
balance assessment to verify security of supply.

Utilisation of groundwater sources
Source assessments have been undertaken for all groundwater sources to identify those that
are underperforming compared to their expected/licensed capacity. Water level investigation at
these sources identifies possible ways to optimise the performance of the source either by
changing the operational pattern or by replacing the pumps and placing the pump deeper in the
borehole. Taking into account local hydrogeological characteristics and the constraints imposed
on the yield of a borehole, an optimum pattern is identified in order to maximise output under
peak demand conditions and establish sustainable constant rate output under average demand
periods. We would then use our mass balance model to ensure that our source availability has
been maximised before alternative options are sought. The assessment also allows us to
identify contingency plans for any source that might go out of supply due to low water levels or
reduced output.
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Additional output
Sources are reviewed to determine the feasibility of increasing abstraction by increasing
pumping capacity or drilling satellite wells. In sites where blending options are currently in place,
this has the potential to trigger water quality issues and therefore additional blending options
would need to be sought or installation of different treatment plants considered. Before
distributing additional water from our sources we would conduct risk assessments in order to
identify potential water quality issues. We know that moving water with different chemical
characteristics within some of our pipes could result in deterioration in the water quality, as
more “aggressive” water can erode the chalk lining in the pipes and increase turbidity. This has
the potential to result in an increase in leakage as the chalk lining is being removed from the
pipes. We would therefore carry out hydraulic modelling prior to making any changes to allow us
to plan and mitigate any potential problems.

Re-commissioning of sources
This option involves re-instating long term outage sources to allow us to abstract additional
water. This would be done with consideration of group licences to ensure we do not exceed our
abstraction allowances. Abandoned and/or disconnected sources are another option to be
considered. In many cases, the local aquifer characteristics might restrict the output of a source
and give a low yield at a high operational cost. However, in cases where the location of the
source is critical to supply a local area, this could be a very important contingency plan. The
abandoned sources were often out of supply due to water quality issues, which may be
overcome by the installation of the appropriate treatment plant subject to discussion and
approval of DWI.

Intra company transfers
We have the ability to utilise the flexibility of our infrastructure and this option would be
considered based on the water balance for each Hydraulic Demand Zone (HDZ). In cases
where we have a surplus in an HDZ, there is the potential to transfer the additional water to
adjacent zones based on the current infrastructure. Hydraulic modelling is undertaken to identify
potential transfers and the capability of the existing network configuration. Restrictions on the
flow direction and the current setting of the mains have been taken into account in order to
define available options. The possibility to transfer water from one zone to a neighbouring zone
is already identified in most cases, (Control Room response plans and hydraulic modelling
contingency plans) and used in our mass balance model to define the need for additional
network reinforcements to meet forecast zonal drought deficits. Through this assessment it is
also possible to identify new transfers which would further increase our flexibility and security of
supply. Consideration would be given to fast tracking infrastructure improvements in places
where it is very critical to move water from one zone to another. Our Asset Strategy teams have
the expertise necessary to accelerate network reinforcements.
It is important to recognise that these options do not provide additional water within the
company operating area but rather allow us more flexibility to be able to utilise it where it is most
necessary.
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Box 1: Case Study: 2011/12 Source Performance Review
The following text is an extract from a review of our sources conducted during the last drought
and demonstrates how we do this work in practice:
‘In order to highlight the areas that are likely to be at risk during peak demand a water balance
methodology has been used that splits the company area into hydraulic demand zones (HDZ)
and estimates the water balance within them. The equation that describes the above
calculations in a HDZ is:
Demand = Source availability + Internal/External transfers
Demand forecasts for a third dry winter year have been estimated based on the average of the
peak demand periods experienced in the past 10 years in order to be as representative as it
can be at this stage. The source availability forecast for a severe drought is estimated based
on historic data for our groundwater sources, pumping test data and predicted yield under
lower than ever observed groundwater levels. This assessment categorises the groundwater
sources using the traffic light system into 3 categories: Red, Amber and Green. The red
sources are the most sensitive in changes in water levels and are expected to go out of
supply. For the amber sources a 25% reduction in output has been estimated, while the green
ones are expected to yield their Deployable Output (DO). The results of this assessment
indicate that there will be a reduction of up to 100 Ml/d scattered throughout the supply area.
This figure represents the worst case scenario assuming that water levels will decline
everywhere at the same rate without any recharge taking place.
Our mass balance model has been used to evaluate potential zones at risk of supply deficit.
Once preliminary investment requirements are identified more detailed design assessments
are carried out using more sophisticated hydraulic models that exist for all hydraulic demand
zones. The categorisation of the HDZs using the traffic light system helps to identify the
critical HDZs with the higher deficit and subsequently the critical sources within that zone.
In addition to this, underperforming sources have been categorised using the traffic light
system based on any pump issues experienced historically, using the our operational
Production team’s knowledge. Water quality issues and constraints are also included in the
above assessment to verify the capability of each individual source under low groundwater
conditions in order to produce a list with the viable options. The next step is to run multiple
scenarios to determine first and second contingency and investment plans. The risk
assessment results in a series of operational and investment recommendations to maintain
security of supply in unprecedented drought and these are put forward for approval and
subsequent implementation by the Drought Management Team’

Bulk imports/exports
As part of our WRMP14, we reviewed potential imports and exports available from neighbouring
water companies and key private borehole owners to identify if any were viable for long-term
resource options. In the event of a drought, we would review these options again to identify the
feasibility of short term bulk imports which would be dependent on drought conditions at the
time. This option is to be considered especially in zones where the current network is operating
at full capacity. Similarly if our water resource situation was healthy but there was a localised
drought event affecting one of our neighbouring companies, we would expect to work with them
wherever possible to support the security of public water supply for their customers. Both
imports and exports with neighbouring water companies would be sought based on the
capability of the infrastructure and the company’s ability to move water to the area that is
needed. Current options are reviewed and compared with outputs from scenario testing.
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As part of our PR14 WRMP, we explored the feasibility of a number of potential ‘new’ imports,
these included options such as Fortis Green (Thames Water), where agreement was reached to
increase our import in order to increase our security or supply under emergency conditions
(SEMD).

Pressure control schemes
Changes in network pressure can be an option, especially in the areas that are near the edges
of the network. This helps us reduce the amount of water that we need to move around the
network, which also reduces the risk of leakage. Risk assessments would be undertaken prior
to this and hydraulic modelling would be able to simulate changes in pressure that will
determine whether the scheme is viable or not. We have the understanding and capability to
increase savings derived from pressure control schemes, but we are aware that these can
increase the risk of compromising service standards. This risk will be addressed by the Drought
Management Group (DMG). We also recognise that pressure reductions may affect some fixed
fire-hydrants in our area, and will make every effort to mitigate any associated problems.

Increase deployable output of sources
We have identified a number of groundwater sources which have the capacity to increase their
abstractions above the volumes specified in their associated licence conditions. These actions
are identified as drought permits or drought orders. In order to use these actions we would need
to apply for permission from the EA or Secretary of State respectively. Drought permits or
orders would only be used under very severe drought scenarios, once demand management
actions have already been utilised (Drought Trigger Zones 3, 4 and 5). Our drought
permit/drought order sources have been carefully selected based on our past experience and
knowledge of water availability during drought events.
Below is an overview of the types of operations where we would apply for as a drought permit or
order. More information on each of these options and the sources identified has been provided
in Section 5.4. A full list of drought permit/drought order sources is provided in Table 17.


Lifting of abstraction constraints:

In environmentally sensitive areas where the impact of groundwater abstraction has been
identified and quantified, there is the possibility of applying to lift the licence restrictions to
allow for increased abstraction. In any of these cases, drought permits or drought orders
would be required from the Environment Agency or Secretary of State respectively to enable
these to be realised and environmental assessments for target locations are included in the
Appendices.


Re-commissioning sustainability reduction sources

Where we are de-commissioning or reducing the output of sources as part of our
Sustainability Reduction (SR) Programme (see Table 8), we can apply to resume the preSR abstraction. This in some cases will involve installation of equipment and may take some
time to implement.
We have a long history of working closely with the EA to address the environmental impacts
of our abstractions. In addition to the AMP6 sustainability reductions we have committed to,
and AMP7 reductions we are planning, we have also implemented historic reductions to our
abstractions, for the benefit of the environment and river catchments. These are
summarised in Table 15. These sources are included in our list of drought permit/drought
order options (Table 17).
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Cessation or reduction in augmentation

In a few cases we are required to augment rivers from some of our groundwater sources, in
order to maintain flows. We can apply to the Environment Agency to lift the requirement to
augment and instead direct these volumes into supply.


Install pumps and treatment at currently unlicensed boreholes (ours and third
party):

Potential sources are not identified at this time, but the ongoing investigation under the NEP
projects has indicated areas with certain hydrogeological characteristics capable of
sustaining a relatively high yield. This is to be confirmed once the appropriate boreholes
have been selected and pumping tests will need to be undertaken. Moreover, the
connection of the third party boreholes to our network is an issue to be considered as the
location would determine the likelihood of such option. This option will be considered in
areas where the forecast local demand could be met by a small source, as in places where
large volumes are needed the most appropriate option is to drill a new borehole. In addition
treatment and water quality issues would need to be considered before any additional
sources are utilised for supply.
Table 15: Summary of historic abstraction reductions
Waterbody/Catchment

Year of
implementation

Water
Resource
Zone

Average
Reduction
Volume (Ml/d)

Scheme

Ver

1993

2

12

Ver Alleviation of
Low Flows

Misbourne

1998

1

8

Misbourne
Alleviation of Low
Flows

Hiz & Oughton

1996

3

Augmentation/
river support

Hiz Alleviation of
Low Flows

The proposed timings and details of the considerations that would need to be taken into account
for each of these options can be seen in Table 16. Note that the specific options listed are
correct at the time of our DMP publication.
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Table 16: Supply options available during a drought

What action we’ll take

Trigger for action

Deployable output of
action

Full assessment of
source performance
and network models.

Internal transfers from
surplus areas via
existing networks

Re-commission long
term outage source
RUNL

Bring forward planned
engineering works to
enhance existing
network capability

Changes in network
pressure to reduce
volumes of water
needed, and reduces
risk of leakage

Drought Management Plan

Risks
associated
with action

Implementation
timetable

DTZ 2

No additional DO would be ensuring
utilisation of current
sources in most effective
way

Whole supply
zone

Carried out
periodically, more
frequently during a
drought

Any time of
year

Used as
necessary during
drought

Approval from
DMG and
Production

None

DTZ 2/3

No additional DO would be ensuring
utilisation of current
sources in most effective
way

Whole supply
zone

Immediate

Any time of
year

Used as
necessary during
drought

Approval from
DMG and
Production

None

Approval from
DMG, Production
and Water Quality

Potential water
quality
constraints –
blending would
be considered
to mitigate

Start preparation
in DTZ 2,
implementation
in DTZ 3

Optimisation of
sources - increase
abstraction within
licensed volumes.

Any permissions
needed or
constraints that
apply

Location

Time of Year

Duration

6.3 Ml/d

WRZ 3

3-4 months

Any time of
year

Used as
necessary during
drought

No additional DO optimal use of current
sources to maintain
resilience in network

Whole supply
zone

Dependent on
assessment of
output capacity at
the time

Any time of
year

Used as
necessary during
drought

Approval from
DMG, Production
and Water Quality

None

DTZ 3/4

No additional DO would be ensuring
utilisation of current
sources in most efficient
way

Whole supply
zone

Dependent on status
of project and
permissions to install
pipework

Any time of
year

Used as
necessary during
drought

Approval from
DMG, Network
and Asset
Strategy.

Possible
commissioning
delays

DTZ 3/4

No additional DO would be ensuring
utilisation of current
sources in most effective
way

Whole supply
zone

Dependent on
assessment of
pressure distribution
and management at
the time

Used as
necessary during
drought

Approval from
DMG, Production
and Asset
Strategy. Consider
possible impacts
on fixed fire
hydrants before
implementation

Possible
commissioning
delays

DTZ 3
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Deployable output of
action

Duration

Risks
associated
with action

Trigger for action

Re-commission long
term outage source
RUNGS

Start preparation
in DTZ 3,
implementation
in DTZ 3 or 4

2.7 Ml/d

WRZ 3

12 months

Any time of
year

Used as
necessary during
drought

Approval from
DMG, Production
and Water Quality

Delivery time
and treatment
considerations

Re-commission long
term outage source
OUGH

Start preparation
in DTZ 3,
implementation
in DTZ 3 or 4

4.5 Ml/d

WRZ 8

12 months

Any time of
year

Used as
necessary during
drought

Approval from
DMG, Production
and Water Quality

Delivery time
and treatment
considerations

Drought permits – See
Table 17

Start preparation
in DTZ 3,
implementation
in DTZ 3 or 4

See Table 17

Begin preparations
in DTZ 3, submit
applications on or
before entering DTZ
4. 12 days for EA
determination.

Likely to be
implemented in
summer to
meet peak
demands

Six months - can
apply for
extension to 12
months

Permission
required from EA on assessment of
drought permit
application and
associated EAR.

See
Environmental
Assessment
Statements
(Appendix 5)

TBC

Begin preparations
in DTZ 3, submit
applications on or
before entering DTZ
4. 28 days for
Secretary of State
determination.

Likely to be
implemented in
summer to
meet peak
demands

Six months - can
apply for
extension to 12
months

Permission from
Secretary of State
required.

See
Environmental
Assessment
Statements
(Appendix 5)

Drought Orders – See
Table 17

Start preparation
in DTZ 3,
implementation
in DTZ 3 or 4
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Time of Year

Any permissions
needed or
constraints that
apply

What action we’ll take

Up 75.48 Ml/d

Location

Implementation
timetable
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5.4 Supply side actions – drought permits and drought
orders
The Environment Agency may, by means of a drought permit, authorise water companies to
take action under section 79A of the WRA 1991. Drought permits and drought orders are
drought management actions that, if granted, allow more flexibility for us to manage water
resources and the effects of drought on both public water supply and the environment. Drought
permits and drought orders have to be applied for by water companies to allow for increased
abstraction during times of droughts, see Figure 44. Permits are granted by the Environment
Agency, whilst orders are granted by the Secretary of State and must be linked to an
exceptional shortage of rain. The drought permits and drought orders (when issued) allow for
abstraction to occur outside the normal Licence conditions.
Water Framework Directive (WFD) legislation provides that there should be no deterioration of
water body status. Article 4.6 sets out an exception to this requirement, which allows a
temporary deterioration of status where this is the result of circumstances of natural cause or
force majeure which are exceptional or could not reasonably have been foreseen, including
prolonged drought events. Where there is potential for our drought permit abstractions to cause
temporary environmental deterioration, there will be requirements on us to minimise this
damage and undertake mitigation to further decrease the effect of the additional abstraction.

Figure 44: Flow chart of the drought permit application process, adapted from Defra, 2011
In the majority of cases, we believe that substantial environmental stress will already have
occurred in the river catchments due to the shortage of rainfall and utilisation of such permits
will only occur once all other measures to reduce the demand for water have been
implemented. Due to the timescale of securing permits, we will have to start the process well in
advance of them being needed. The sequence of requirement may vary with the nature and
duration of the drought and we would generally apply for drought permits in batches, whilst
liaising with the Environment Agency on the sequencing of their implementation.
As all droughts are unique and environmental conditions change with time, we consider that
preparing full details for potential drought permits and drought orders in advance of need is not
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practical. However we have identified which sources we might utilise in such circumstances. A
generalised sequence of their implementation and outlines of likely effects have been prepared
for in our Environmental Assessment Reports (EARs) for each source. We recognise that it is
important to monitor environmental impacts associated with these additional abstractions so
that the timescale for compilation of drought permits and drought orders is minimised. We have
an extensive environmental monitoring network, which includes the majority of our drought
permit/drought order sites, however where this doesn’t extend to these locations environmental
data will be collated for the drought permit sites as Drought Trigger Zone 3 is breached, to
provide a baseline prior to the need for increased abstraction or cessation of river support for
public water supply. In addition monitoring will increase as we move into a drought, starting with
walkovers during Drought Trigger Zone 2. Further information on this is provided in Section 7.
The increased additional monitoring will support the statement of need for water for any future
drought order or drought permit, and measure the potential environmental effects.
We have examined our sources in each Water Resource Zone (WRZ) to see if there is potential
to increase abstraction under drought conditions. In many cases, achievable outputs are below
licensed levels and this in itself imposes a limit on abstraction. Comments on the number of
sources considered practicable for increases in abstraction are detailed below.
If our supply side drought order actions were to affect or cause losses to third parties, they may
claim for compensation from us under the circumstances set out in Schedule 9 of the Water
Resources Act 1991. Prior to application for any drought order or permit we would engage with
stakeholders and any third parties likely to be affected. We are working with the EA as part of
the development of our EARs to ensure that all such parties have been identified.
Any drought permit or drought order applications submitted would be supported by a full
Environmental Assessment Report (EAR), and we are have prepared these for all of our
proposed sites – this is addressed in Section 6. We have currently identified twelve sources
within our Central region and four sources within our Southeast region which have the capability
for increased volumes for public water supply under drought orders or drought permits, or in one
case under a Section 20 Agreement. Due to the robustness of the water resources situation in
our East region we do not believe the use of drought permits would be required and therefore
we have not identified any sites within this region.
In the event of a severe drought, drought permit applications will be submitted in batches on the
basis of need, in priority order according to the type, location and nature of the drought
conditions. However, based on a situation where a uniform drought was to occur across our
Central region we have identified the priority order for applications and implementation drought
permits and orders, based on likely severity of environmental impact. This is outlined in Table
17. Details of the identified drought permit/drought order sources and their potential to provide
additional water are discussed in the following sections.
As part of the work developing options for our new Water Resource Management Plan
(WRMP19), drought permits have been tested ‘on’ and ‘off’ in the alternative scenarios. We
would prefer not to use drought permits or drought orders in droughts up to the severity of our
worst historic drought events, which have been estimated as 1:60 to 1:80 years. We have also
been testing the implications of not using them in a 1:200 year event. The scenario with drought
permits ‘off’ shows us what options are required to move to a more resilient position where
drought permits would not be required under a 1:200 year return period drought scenario. This
position has been consulted on as part of our public consultation on our draft WRMP19 and our
aim is to be resilient to a 1 in 200 drought event without the need for drought permits by 2024.
This has taken into consideration public and stakeholder opinion on the environmental
implications of using drought permits and the associated cost of not using them. Changes to our
expected drought permit usage frequency will be reflected in the annual update of our DMP in
2019.
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Central Region
Details of the licences associated with our drought permit options are provided in this section.
These options have been listed in priority order (Table 17), based on the expected severity of
environmental impacts, as per the Guidelines. In the event of a drought we would make every
effort to adhere to this prioritisation, and if any changes are necessary due to operational
reasons we would communicate and discuss these with the EA beforehand.
Table 17: Drought permit, drought order and Section 20 supply-side option sites in expected
priority order
Source
(WRZ)

Priority of
Implementation

Additional
Daily Volume
(Ml/d)

THUN
(WRZ5)

1

Up to 2.73

River Rib

HUNT
(WRZ1)

2

Up to 2.91

River Gade

HUGH
(WRZ1)

3

Up to 1.75

Hughenden
Stream

PICC
(WRZ1)

4

Up to 5

River Gade

Sustainability reduction site,
post 2018

FRIA
(WRZ 2)

5

Up to 9.79

River Ver

Abstraction increase under
Section 20 agreement
(Declaration of Emergency)

AMER
(WRZ 1)

6

Up to 8

River
Misbourne

Sustainability reduction site,
post 2018

WELL
(WRZ3)

7

Up to 0.3

Charlton
Mill Pond
River Hiz

Cessation of augmentation

Up to 1

River
Oughton

Reduction or cessation of
augmentation

River Cam

Reduction in augmentation,
which is a requirement of
licence condition

OFFS/OUGH
(WRZ3)

8

Water
body/
Catchment

Comments
Abstraction increase,
relaxing licence flow
constraint
Abstraction increase,
relaxing licence flow
constraint
Sustainability reduction site,
would require bringing
source back into production

UTTL
(WRZ5)

9

Up to 6

FULL
(WRZ3)

10

Up to 9.09

River
Mimram

Sustainability reduction site

BOWB
(WRZ 2)

11

Up to 5.82

River Ver

Sustainability reduction site,
would require bringing
source back into production

WHIH
(WRZ3)

12

Up to 26

River
Beane

Sustainability reduction site,
post 2017

Total
Volume
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5.4.1.1 THUN
This source is linked to a flow constraint on the River Rib, decreasing permitted daily
abstraction from 11.82 to 9.09 Ml/d when flows in the river fall below a certain volume.
This licence condition is currently time limited to 31st March 2025, but we will be applying
to have this extended. The THUN licence is also subject to an aggregation constraint
with our HADH source, however the drought permit would seek to relax both the flow
and aggregation constraint.

5.4.1.2 UTTL
There are two sources on this licence. Currently only UTTL is used for public supply.
The licence condition requires us to maintain a minimum flow in the River Cam by
augmenting flows, reducing the volume available for Public Supply. We currently have
the capability to augment from both SPRF and UTTL and the drought Deployable Output
reflects a 50% (6 Ml/d) contribution to augmentation. By releasing this condition under a
Permit, up to an additional 6 Ml/d of water could be realised from UTTL.

5.4.1.3 HUNT
This source is subject to two licences. The original licence is in aggregation with other
sources and has a flow constraint, reducing the permitted 12 Ml/d daily capability to
9 Ml/d. In addition to this, there is a separate licence, not linked to the flow constraint of
1.5 Ml/d. A permit to release this flow constraint will allow the full 13.5 Ml/d from this site
to be realised.

5.4.1.4 FRIA
This source is one of the original sustainability reduction (SR) sites implemented under
the Alleviation of Low Flows (ALF) scheme, to benefit flows in the River Ver which was
implemented in 1993. The current licence variation retains the original peak of
15.91 Ml/d, but has had its average volume reduced to 3.8 Ml/d and also has an
aggregation with KENS source. The operating strategy is to seek not to use FRIA unless
we are unable to meet demand as a result of:
o Failure of equipment, plant or a burst
o Interruption to power supply to other sources
o Contamination of other sources
o Demand for water is in excess of maximum available from ANGL
o Deficiencies in water resources arising from drought or low groundwater levels
By declaring an emergency under the provisions of the Ver Operating Agreement, we
are able to increase the annual average volume to that of the original licence volume
(15.91 Ml/d) for the remainder of the year in which the emergency is declared.

5.4.1.5 HUGH
This source was subject to a sustainability reduction in 2017, resulting in a cessation of
abstraction. With a drought permit, the source could be re-commissioned to provide its
previous Deployable Output value. Such an increase in abstraction would only take
place when the river flows were naturally very low or had already ceased at this location
and thus minimise the environmental impact and only marginally delay the recovery of
the river flows once recharge occurred. Returning this source to service would be a
lengthy process, requiring re-commissioning of the treatment process, involving periods
of pumping small volumes to waste, and flushing of pipework to ensure potable water
could be delivered to customers. A lead time of a minimum of six months would be
required for this process.
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5.4.1.6 WELL
This source has a licence condition that requires us to augment flow in the upper part of
the River Hiz via the Mill Pond. We have agreed a Memorandum of Understanding
(MoU) with the EA to ensure environmental flows in the upper part of this catchment.
Lining of the Mill Pond has been undertaken and now, only a small amount of water is
required to maintain water levels in the pond. Overflow from the pond maintains a reach
of the upper Hiz, but under very severe droughts will not maintain flow in the river
downstream of the Mill Pond. Under these circumstances, augmentation would be
stopped in order to direct the volume into supply.

5.4.1.7 OFFS/OUGH
These two sources have a requirement for us to support flows in the upper River
Oughton under a Memorandum of Understanding (MoU). This augmentation has the
capability to create a refuge in the upper part of the catchment, but under severe
drought conditions may not maintain the river flows. This drought permit would seek to
lift the MoU condition and cease or reduce the augmentation from OFFS and OUGH, as
necessary.

5.4.1.8 PICC
This source will be subject to sustainability reductions in 2019, resulting in a significant
reduction in both average and peak abstraction. With a drought permit, the source could
be used at a higher abstraction rate again and it is suggested that a nominal 5 Ml/d
increase be considered at both average and peak.

5.4.1.9 WHIH
This source was subject to a sustainability reduction in 2018, resulting in a significant
reduction in both average and peak abstraction. A drought permit would be sought to
increase abstraction from the post sustainability average DO of 2 Ml/d to the pre
sustainability reduction peak DO of 28 Ml/d. This is a potential additional daily volume of
26 Ml/d.

5.4.1.10

AMER

This source is part of a group licence and is subject to the River Misbourne Operating
Agreement. From April 2018 AMER was subject to sustainability reductions of 3 Ml/d,
making the average DO 4 Ml/d and the peak deployable output 9 Ml/d. After this date,
we would need to apply for a drought permit to increase abstraction by 8 Ml/d from the
post sustainability average DO of 4 Ml/d to the pre sustainability peak DO of 12 Ml/d,
which has historically been proven under drought conditions.
By declaring an emergency under the Misbourne Operating Agreement, we are currently
able to increase the annual average volume up to 18.18 Ml/d. After the sustainability
reductions, we will be able to increase the annual average volume up to 9 Ml/d by
declaring an emergency. This is another option that could be utilised in severe drought
conditions.

5.4.1.11

BOWB

This source was subject to a sustainability reduction, and abstraction ceased in 2016.
The licence has also been revoked.
We do not envisage the use of this source until almost all other options have been
exhausted and flows in the River Ver are already very low. The benefit quoted here is a
return to the pre-SR Deployable Output of 5.82 Ml/d, but the source is capable of
yielding more, and the previous treatment capacity was for the average licence volume
of 6.82 Ml/d.
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Returning this source to service would be a lengthy process, requiring installation of
treatment, involving periods of pumping small volumes to waste, reconnecting and
flushing of pipework to ensure potable water could be supplied to customers.

5.4.1.12

FULL

In 2015, this licence reverted back to its Licence of Right and licensed abstraction is
reduced to an annual average 5.61 Ml/d (9.09 Ml/d peak). In addition, this source is
scheduled to cease abstraction in 2017 as part of the sustainability reductions to
improve flows in the River Mimram. A drought permit will be required to bring FULL back
into supply, abstracting up to the volume of 9.09 Ml/d.

Southeast Region
We have examined all our sources to see if there is potential to increase abstraction to meet the
forecast demands during a drought. However, in many cases achievable outputs are below
licensed levels and this in itself imposes a limit on abstraction. The granting of water scarcity
status to this region recognised that there was no significant new groundwater or surface water
sources that could be developed. As a result of preparing the DMP arrangements for baseline
monitoring and enhanced drought monitoring have been agreed with the Environment Agency
and are included in Section 7 and Appendix 6.
We have identified four sources in our Southeast region which are shown in Table 18 and
discussed below. Each would be the subject of an application for a drought permit; and all these
sources are located within the Dour catchment.
Table 18: Potential drought permit sites in our Southeast Region
Source

Priority for
Implementation

Additional
Daily
Volume
(Ml/d)

Water body/
Catchment

SLYE

1

3.5

River Dour

Increased
abstraction

SDRE

2

2

Alkham
Bourne/River
Dour

Increased
abstraction

SBUC

3

2

River Dour

Restoration of
restricted peak
capacity

SHOL

4

0.77

River Dour

Increased
abstraction

Total

Comments

8.27

5.4.2.1 SLYE
A drought permit application would request the release of a constraint limiting
abstraction to 3.5 Ml/d and allow abstraction rates of 6 Ml/d (average) and 7 Ml/d (peak).

5.4.2.2 SDRE
A drought permit application would request the release of a constraint limiting
abstraction to 8 Ml/d (average) and 8 Ml/d (peak) and allow abstraction rates of 9 Ml/d
(average) and 10 Ml/d (peak), subject to pumping water levels. The CMF plant offers
resilience against fluctuations in turbidity at lower groundwater levels.
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5.4.2.3 SBUC
A low flow condition and Special Condition 9.1 in the licence reduces the rate of
abstraction for public water supply purpose to 4Ml/d whenever the flow in the River Dour,
as measured at Crabble Mill, falls below 18.06 Ml/d. Whenever the reduced rate of
abstraction is taking place we are required to release of 50% of the quantity of water
abstracted into the River Dour for augmentation purposes. A drought permit application
would request the removal of this requirement to allow the full 6Ml/d to be taken into
supply.

5.4.2.4 SHOL
A drought permit application would request the release of a constraint on peak
abstraction from 2.5 Ml/d to 3.27 Ml/d. However this site is also constrained by the
network to a maximum of 4.3 Ml/d in association with abstraction from SPRI, so the full
peak benefit may not be realised.
All four of the above drought permits may have environmental impacts on the River Dour, which
we have assessed. The higher benefit associated with peak abstraction rates of an additional
8.27 Ml/d will give us considerably more scope in meeting short term peaks in demand, with a
small environmental impact due to the short lived nature of such increases.
Extensive environmental impact assessment data was collated for development of the Dour
Operating Agreement and is available as a basis for a drought order or permit for the River
Dour. However, it was recognised that this data is now historic and further monitoring has been
undertaken to supplement current information and environmental assessment. Both the
locations and frequency for this further monitoring were agreed with the Environment Agency in
April 2012.
Four comprehensive Environmental Assessment Reports (EARs) for the drought permits in the
River Dour catchment have been produced to ensure that these drought permits are as close to
‘application ready’ as possible. The scope of this assessment covers sufficient reaches of the
river so that the impacts of all four potential drought permits have been evaluated.

East Region
Due to the robustness of the resource available and having never had to impose restrictions on
customers in this WRZ, we do not believe the use of drought permits is required in the East
region and cannot envisage a situation where they would be required.

5.5 Potential accumulation of drought permit and drought
order options
Most of our drought permit sites are single sources on tributaries of larger rivers. Some rivers
have two drought permit abstraction points on them and these are the Gade, Ver, Cam and Hiz
(once the river Oughton has joined it). The sustainability reduction catchments are expected to
benefit from the effects of reduced abstraction which will have been implemented, thus delaying
the timing of introduction of drought permits. In most of these cases, the resulting increase in
abstraction would not be much greater than historic levels.
In the case of the River Ver and the River Gade, these rivers are tributaries of the River Colne.
A reduction in inflow to the River Colne would further decrease flows under drought conditions
and also be affected by that of the River Misbourne. Flows in the River Colne are supported by
the return of treated sewerage effluent from two large treatment works.
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5.6 Emergency drought orders
In the event of entering Drought Trigger Zone 5 all other available drought management
measures would have been implemented, and by entering this zone the drought could exceed
our 1 in 120 year level of service commitment agreed with our customers through our
consultation on our WRMP14. In these extreme and unprecedented conditions we would apply
to the Secretary of State for emergency drought orders for abstraction of water potentially
causing environmental damage. This is unlikely to affect the whole of our supply area uniformly
and these emergency measures would only be applied in local areas in response to the
unprecedented situation.

Drought Management Plan

November 2018

Page 94 of 130

Environmental Impacts
6.1 Strategic Environmental Assessment and Habitats
Regulations
We have a responsibility as a statutory undertaker to ensure that we comply with all relevant
environmental legislation, and through compliance to ensure that any environmental impacts of
our actions are identified and minimised.
The Strategic Environmental Assessment (SEA) Directive deals with future developments and
construction activities. Our DMP is not a development plan. It details short term operational
actions that we would take in order to manage and, where possible, improve our water resource
position to make water available to customers whilst minimising impact on the environment.
Thus, this plan does not include any plans for permanent changes in the operation of the
company, and parts of it may or may not be required during any given drought event. Our plan
highlights potential short-term environmental impacts of its implementation and we will
undertake monitoring as detailed in Section 7 to assess and mitigate these temporary impacts
wherever possible.
Having considered the requirements of Articles 3.2, 3.3 and 3.5 in the SEA Directive, and the
guidance offered by the Office of the Deputy Prime Minister in 2005, we do not consider that a
Strategic Environmental Assessment is required as part of this DMP. An SEA has been carried
out as part of the development of our dWRMP19 however, and this has included a full
assessment of our supply-side drought permit options. The information relevant to our drought
permits will be used in the continued development of our environmental assessment reports
(EARs).
As a “competent authority” under Regulation 7(1) of the Conservation of Habitats and Species
Regulations 2010, known as the ‘Habitats Regulations’, under Regulation 9(5)” (Defra, 2011) we
must have regard to the requirements of the Habitats Directive, and this includes activities
authorised by a drought permit or drought order.
The Affinity Water operating area contains sites designated under Directive 92/43/EEC ‘on the
conservation of natural habitats and of wild fauna and flora’ (the Habitats Directive’) and
Directive 2009/147/EC ‘on the conservation of wild birds’ (the ‘Birds Directive’). These are
Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) respectively. Along
with Ramsar sites these are all collectively referred to as ‘European sites’.
If a plan is likely to have a ‘significant effect’ on a European site, an assessment is required
under the Conservation of Habitats and Species Regulations 2010 (as amended) (the ‘Habitats
Regulations’). This assessment is more commonly referred to as a Habitat Regulations
Assessment (HRA).
Therefore we acknowledge that before submitting a drought permit or order application we must
determine and be satisfied that:


There is no likely significant effect (LSE) on any Habitat Directive sites; Special Areas of
Conservation (SACs), Special Protection Areas (SPAs), and Ramsar sites or;



A conclusion of no adverse effect on the integrity of the designated site can be
ascertained from the EAR for the drought permit or drought order.

As part of the development of our WRMP, a Habitats Regulations Assessment (HRA) has been
undertaken, which includes assessment of potential LSE on any designated sites as a result of
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using our drought permit/drought order options. A summary of the results of this assessment
has been provided in Table 20.
Under Section 28G of the Wildlife and Countryside Act 1981 (as amended by the Countryside
and Rights of Way Act 2000), we have a duty to take reasonable steps consistent with the
proper exercise of our functions to further the conservation and enhancement of Sites of Special
Scientific Interest (SSSIs). In addition, under Section 40 of the Natural Environment and Rural
Communities Act 2006, we must in exercising its functions have regard so far as is consistent
with the proper exercise of those functions to the purpose of conserving biodiversity.
We have produced detailed EARs for all drought permit/order sites and have fully evaluated any
associated potential impacts on Habitats Regulations sites or SSSI sites. The EARs have
incorporated the information produced in the development of our WRMP19 SEA and HRA. We
are confident that we are fully compliant with all environmental legislation – further information
on this is provided in our EARs.
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6.2 Environmental assessment
For each supply-side drought management action, we have carried out an environmental
assessment to determine the environmental sensitivity of the site and likely impacts from the
implementation of the proposed action. The assessments have been incorporated into draft
EARs, which have been produced to comply with the EA Drought Plan Guidelines23, which also
sets out the relevant regulatory requirements. The process for preparing our EARs is presented
in Figure 45, as set out in the EA Guidelines.

Figure 45: Flow chart of how to prepare an environmental assessment
The required level of assessment has been defined by the EA as to be based on potential
damage caused and likelihood of permit use, as shown in Figure 46. All of the drought permits
identified within our DMP would be required under infrequent or exceptional conditions, and
most would have predicted environmental impacts which are limited to low or moderate severity.
All of our draft EARs have been developed in close collaboration with the EA, and the draft
reports have been reviewed by the relevant Area EA teams. We will continue to work with the
EA teams to ensure that our EARs are as close to ‘application ready’ as possible. Summaries of
the outcomes of our EARs are presented in Section 6.3, and the full documents are available to
view upon request at our offices.

23

Environment Agency, 2016, EA Drought Plan Guideline extra information – Environmental Assessment for Water
Company Drought Plans
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Figure 46: Environmental assessment level of effort required (Environment Agency, 2016)
The information presented in the EARs is in line with EA Guidelines24. Each of the reports has
been summarised using tables adapted from the Guidelines, and these summaries are provided
in Appendix 5.
Potential environmental impacts which may occur following the implementation of a drought
action are listed in Table 19. A number of these impacts are likely to be primarily caused by the
onset of the drought itself, and in some cases may be exacerbated by the use of drought
permits. The investigations carried out for the EARs have attempted to differentiate between
impacts of the drought and impacts of the drought permits. Many of the rivers affected will also
be impacted by historical modifications and current land uses, which may affect their resilience
to drought conditions. For example, where weirs have historically been constructed, this can
affect the downstream movement of fish, potentially resulting in stranding when water levels
drop. Note that there is a degree of uncertainty associated with the environmental assessments,
as we have not had to apply for or use any drought permits or drought orders before.

24

Environment Agency, 2016, Drought Plan Guideline Extra Information – Environmental Assessment for Water
Company Drought Plans
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Table 19: Potential Environmental Impacts from supply-side drought actions
Action
Increased
Groundwater
Abstraction

Examples of Potential Impact
Associated reduction in river flow, resulting in potential for:
 decrease in dissolved oxygen content


higher water temperatures



variations in compositions of macroinvertebrates and plants



increased concentration of pollutants



increased turbidity/sedimentation



algal blooms



fish becoming stranded in affected reaches



reduction in aesthetic appeal

Prolonged period of no flow, resulting in potential for:
 loss of aquatic macrophytes and invasion of terrestrial plants


drying of river bed and loss of habitat for aquatic fauna e.g.
macroinvertebrates



fish kills

Associated reduction in local groundwater levels, resulting in potential:
 negative impacts on wetland habitats which rely on groundwater
connectivity

Cessation of River
Support



associated loss of wetland species including both flora and fauna



derogation of third party abstractions

Associated reduction in river flow, resulting in potential for:
 decrease in dissolved oxygen content


higher water temperatures



variations in compositions of macroinvertebrates and plants



increased concentration of pollutants,



increased turbidity/sedimentation



algal blooms



fish to become stranded in affected reach



reduction in aesthetic appeal

Prolonged period of no flow, resulting in potential for:
 loss of aquatic macrophytes and invasion of terrestrial plants
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6.3 Environmental assessment of drought permit and
drought order sources
As identified in Section 5.4, following discussions with the Environment Agency, we have
identified twelve sources within our Central region and four sources within our Southeast region
that have the capability for either increased abstraction or cessation/reduction of river support
under a drought order or drought permit (see Section 5.4). An environmental assessment has
been undertaken for each river affected by these sites and EARs have been compiled. These
are working documents and will be updated as and when further data becomes available.
Copies of these are available to view at our offices upon request. A summary of the
assessments and conclusions thus far follow in the likely priority order subject to drought
conditions, location and intensity.
In addition to the work carried out for each of the EARs, a Habitats Regulations Assessment
(HRA) has been carried in the development of our WRMP. As part of this the drought permit
options have been assessed for likely significant effects (LSE) of habitats designated under the
Habitats Regulations. A summary of this assessment relating to our drought permits is provided
in Table 20.
Table 20: Summary of the Habitats Regulations Assessment for our drought permit options25
Option

Summary of HRA Assessment

Drought option –THUN Rib Catchment drought
permit

No European designated sites identified.

Drought Option – HUNT Gade Catchment drought
permit

No European designated sites identified.

Drought option – HUGH Hughenden Catchment
drought permit

No European designated sites identified.

Drought Option – PICC Gade Catchment drought
permit

No European designated sites identified.

Drought option – FRIA Ver Catchment drought
permit

No European designated sites identified.

Drought option – AMER Misbourne Catchment
drought permit

No European designated sites identified.

Drought option – WELL Hiz Catchment drought
permit

No European designated sites identified.

Drought option – OFFS/OUGH Oughton Catchment
drought permit

No European designated sites identified.

Drought Option – UTTL Cam Catchment drought
permit

No European designated sites identified.

Drought Option – FULL Mimram Catchment
drought permit

No European designated sites identified.

Drought Option – BOWB Ver Catchment drought
permit

No European designated sites identified.

Drought Option – WHIH Beane Catchment drought
permit

No European designated sites identified.
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Option

Summary of HRA Assessment

Drought Option – SLYE - WRZ7 drought permit

The Option is located within 3km of Lydden and
Temple Ewell Downs SAC. However the SAC is not
vulnerable to changes in water flows, so this Option
can be screened out from further consideration.

Drought Option – SDRE - WRZ7 drought permit

This Option is located 2.5km from Etchinghill
Escarpment SAC. This SAC is not groundwater
dependant and the springs are not likely to source
water from the SDRE area. As such this Option can
be screened out from further consideration.

Drought Option – SBUC - WRZ7 drought permit

This Option is located 2.5km from Lydden and
Temple Ewell Downs SAC and 2.9km from Dover
to Kingsdown Cliffs SAC. The protected habitats
are related to chalk grassland species and are not
groundwater dependent. As such this Option can
be screened out from further consideration.

Drought Option – SHOL - WRZ7 drought permit

The Option is located 2.6km from Lydden and
Temple Ewell Downs SAC. However the SAC is not
vulnerable to changes in water flows, so this Option
can be screened out from further consideration.

River Rib
The THUN Environmental Assessment Report (EAR) has been produced to assess the impacts
of this drought permit on river flows. It has been written as a draft report, and will be fully
updated with the latest data and information at the time that the drought permit is applied for.
Our AMP4 and AMP5 investigations have demonstrated that our abstraction does not
significantly impact on river flows and that the lower part of the Rib is a naturally losing reach
under all flow conditions. Under very low flows, the river may even be dry along this reach.
It is likely that if drought conditions were severe enough to require us to apply for a drought
permit at THUN, flow in the River Rib would already be significantly reduced, and some reaches
are likely to be dry. Rainfall is the primary influencing factor on flows in the Rib, and the drought
permit is unlikely to have a significant impact over and above the effects of the prevailing
drought conditions. From analysing baseline data over past drought periods the EAR, supported
by findings from the Lower Rib NEP studies, concludes that the increased abstraction at THUN
of 2.64 Ml/d proposed by the permit, will have little impact on river flows in the River Rib,
however there is a possibility of some impacts on flows in the River Ash, and associated
potential impacts on river ecology. Any impacts that arise are assessed as being temporary.
There is a degree of uncertainty as to the impacts of abstraction under drought conditions on
the River Rib, as when applying for the drought permit we will be facing unprecedented lows in
groundwater levels. Additional monitoring to identify environmental issues would therefore be
carried out, and working with the Environment Agency mitigation measures put in place where
necessary.

River Cam
The UTTL EAR has been produced to assess the impacts of this drought permit on flows in the
River Cam.
There would be no net increase in abstraction from this site, but there would be a reduction in
the environmental compensation flow to the River Cam, potentially allowing flows to reduce
below the trigger level at Great Chesterford. It would be our intention to manage this site so
that if demand could be met by other sources a support flow to the river would be made. The
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cessation or reduction in river support to the River Cam will reduce river flow and velocity of the
reach of river downstream of the discharge point. A reduction in the river flow and depth of
water in the River Cam has the potential to lead to stranding of fish behind structures or in
isolated reaches within the river. We will continue to provide support as and when operationally
possible as this will help mitigate some of the impacts associated with the drought permit
application.
There are no European Habitat Directive sites within the scope area of UTTL; however there is
one SSSI site along the River Cam near Newport. Debden Water SSSI is located on a tributary
stream of the River Cam to the east of Newport and some 2km upstream of UTTL; this site is
considered to be outside the area of influence of the UTTL drought permit. We therefore
conclude no adverse effect from the UTTL drought permit on Habitat Directive or other statutory
designated sites.

River Gade
Draft EARs have been produced to accompany drought permit applications for our PICC and
HUNT sources, both of which form part of a group licence. These reports aimed to assess the
potential environmental impacts of using the drought permits on the River Gade.
The assessment of HUNT identified that the environmental impacts of using this source as a
drought permit would be negligible. Ceasing the HUNT flow constraint is expected to have no
impact on flows in the River Gade. During the 2005-2007 drought, periods of lower abstraction
had no impact on the recession rate of river flows. From analysing baseline data over past
drought periods, the EAR concludes that the flow constraint relaxation and subsequent 2.91
Ml/d potential flow increase at HUNT, will have little impact on river flows, groundwater levels or
ecology and is not expected to have any effect on the overall status of the river under the EU
WFD classification.
An analysis of past drought events identified that there are potential impacts on flows
associated with the PICC drought permit, although these would be temporary. These are also
associated with potential impacts on fish, macrophytes and macroinvertebrates. It is
acknowledged that further investigation into this is required, and therefore this report will be
updated with the best information available at the time of application.
There is a degree of uncertainty as to the impacts of abstraction under drought conditions on
the River Gade, as when applying for the drought permit we will be facing unprecedented lows
in groundwater levels. Additional monitoring to identify environmental issues would therefore be
carried out, and working with the Environment Agency mitigation measures put in place where
necessary.

River Ver
Draft EARs have been produced to accompany a drought permit application for our BOWB, and
to assess the impacts of using our FRIA source under a Declaration of Emergency in a severe
drought event. These reports aimed to assess the potential environmental impacts of using
these sources under severe drought conditions on the River Ver.
When applying for the drought permit at BOWB we will be already facing unprecedented low
levels of our groundwater resources. Thus, operation under the permit will not impact river flows
beyond their naturally occurring conditions. Operation of the BOWB drought permit has the
potential to lengthen the recovery time post drought. However, a quicker recovery can be
expected than seen in 1997, as when demand allows, we will cease abstraction, leaving more
water in the environment. Groundwater modelling suggests increased drying of sections of the
Ver, close to the confluence with the River Colne. The return of flow to these reaches is also
likely to be more rapid than it has been historically, due to the cessation of our BOWB
abstraction under normal conditions.
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There is a degree of uncertainty as to the impacts of abstraction under drought conditions on
the River Ver, as when applying for the drought permit we will be facing unprecedented lows in
groundwater levels. Additional monitoring to identify environmental issues would therefore be
carried out, and working with the Environment Agency mitigation measures put in place where
necessary.

River Hiz
WELL has a licence condition requiring Affinity Water to support flows in the upper River Hiz
through augmentation of the Mill Pond. Under extreme drought conditions, we would apply to
reduce river support at WELL. As a result of implementing this drought permit there would be no
net increase in abstraction from this site but there would be a reduction of augmentation in the
River Hiz, allowing flows to reduce further below the trigger level at the Mill Pond. The cessation
in river support to the River Hiz will reduce river flow and velocity of the reach of the river
downstream of the discharge point. The cessation of support to Charlton Mill Pond (Upper River
Hiz) from WELL therefore has the potential to cause the upper sections of the River Hiz to dry.
We do not expect the use of the WELL drought permit to impact any designated sites in the
vicinity of the pumping station. Although some sites are located within a 3km radius of the site,
and are water dependent, cessation of augmentation has not been referenced as a historic
problem. The local nature reserves of Oughtonhead Common and Purwell Ninesprings are
likely to suffer under natural drought conditions. They are water dependent but are fed by the
River Oughton and Purwell, both of which are tributaries of the Hiz. These sites are unlikely to
be affected by the cessation of river support at WELL, as they are both located on their
respective rivers before they join the River Hiz.

River Oughton
The OFFS/OUGH EAR has been produced to assess the impacts of this drought permit on
flows in the River Oughton. The drought permit would involve a reduction in flow support of the
river.
The research carried out to produce this EAR established that the condition of transferring
groundwater into the river at Oughton Head has seldom been triggered in the last 20 years. The
analysis of the available data during the historic drought periods suggests that the volumes of
water transferred from the aquifer to the river did not contribute to increase or even maintain the
stage elevations in the upper and middle river. Under severe drought conditions it is likely that
any water discharged to it would easily disappear into the ground. The capacity to enlarge the
wetted section of the river with the transfer would depend essentially on the groundwater levels
at that time, irrespective of the abstraction regime at OUGH or OFFS.
From analysing baseline data over past drought periods the OFFS/OUGH EAR concludes that
the cessation of the augmentation at OUGH and OFFS will have limited impact on the river flow,
ecology, any key sensitive features or designated habitats within Oughton River and its
catchment. We acknowledge that there is a degree of uncertainty to the potential benefit of the
augmentation under drought conditions on Oughton Spring; additional monitoring to assess the
environmental effects will therefore be carried out.

River Misbourne
The AMER EAR has been produced to assess the impacts of this drought permit on flows in the
River Misbourne.
The River Misbourne lies in Buckinghamshire and is a tributary of the River Colne. AMER is
located in the middle of the catchment, adjacent to the River Misbourne. The vast majority of the
River Misbourne reaches have been heavily modified by historic and recent human activities.
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From analysing baseline data over past drought periods, it has been concluded that the
increased abstraction at AMER will not have a major impact on river flows, groundwater levels
or the ecology within the River Misbourne and its catchment, however there may be some
impacts associated with delays to recovery of flows. The drought permit is not expected to have
any detrimental effect on the overall status of the EU WFD classification for the River
Misbourne. There is a degree of uncertainty as to the recovery period due to the increased
abstraction under drought conditions; additional monitoring to assess the environmental effects
will therefore be carried out, and working with the Environment Agency mitigation measures put
in place where necessary.

River Mimram
The FULL EAR has been produced to assess the impacts of this drought permit on flows in the
River Mimram.
The primary controlling factor of both groundwater levels and hence river flow volumes in the
Mimram catchment is rainfall. The EAR has identified that there is potential for the drought
permit at FULL to impact flows in the locality of the site, and potentially also cause delays to the
recovery period post drought.
It is likely that if drought conditions were severe enough to require us to apply for this drought
permit at FULL; flow in the River Mimram would already be significantly reduced or dry to
Digswell Lakes. The drought permit is not expected to have any detrimental effect on the overall
status of the EU WFD classification for the River Mimram. There is a degree of uncertainty as to
the recovery period due to the increased abstraction under drought conditions on the River
Mimram; and additional monitoring to assess the environmental effects will therefore be carried
out, as well as working with the Environment Agency to put mitigation measures in place where
necessary.

Hughenden Stream
The HUGH EAR has been produced to assess the impacts of this drought permit on flows in the
Hughenden Stream.It is likely that if drought conditions were severe enough to require us to
apply for this drought permit at HUGH; flow in Hughenden Stream would already be significantly
reduced or dry to its confluence with the River Wye. The EAR investigation has confirmed the
findings in the Hughenden Stream NEP Report 2011, that the primary influencing factor on flow
in Hughenden Stream is rainfall.
From analysing baseline data over past drought periods it has been concluded that the
increased abstraction at HUGH of 2.27 Ml/d, will not have a major impact on stream flow,
groundwater levels, the ecology, any key sensitive features or designated habitats within
Hughenden Stream and its catchment, above the impacts already caused by the drought
conditions. The drought permit is not expected to have any detrimental effect on the overall
status of the EU WFD classification for Hughenden Stream. That there is a degree of
uncertainty as to the recovery period due to the increased abstraction under drought conditions
on Hughenden Stream; and additional monitoring to assess the environmental effects will
therefore be carried out.

River Beane
The WHIH EAR has been produced to assess the impacts of this drought permit on flows in the
River Beane. The River Beane is a Chalk stream and is believed to be mostly groundwater fed
by the local Chalk aquifer. WHIH is located within the upper sub-catchment, north of the
confluence with the Stevenage Brook. The bedrock geology is essentially composed of Upper
and Middle Chalk formations, overlaying significant thicknesses of glacial deposits of variable
composition.
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Analysis of the data available, including historic groundwater levels and river bed elevations
suggest that during severe drought the River Beane will suffer from extremely low flows. Even in
the absence of pumping or under low pumping conditions, the riverbed of the Beane in the
reach near WHIH is likely to be dry. The historic data also indicates that the local groundwater
levels are only partially controlled by the abstraction regime at WHIH, whilst the regional aquifer
fluctuation largely determines the baseline trend. There are potential impacts on flow through
use of the drought permit. When applying for the drought permit at WHIH we will already be
facing unprecedented levels of groundwater availability. The operation of the WHIH drought
permit has the potential to lengthen the recovery time post drought. However, any impacts to
the River Beane caused by operation of the WHIH drought permit will be temporary. Flow
regimes and ecology recovered following previous droughts when we were abstracting a similar
volume to our request with this drought permit.
There is a degree of uncertainty as to the impacts of abstraction under drought conditions on
the River Beane, as when applying for the drought permit we will be facing unprecedented low
groundwater levels. Additional monitoring to identify environmental issues would therefore be
carried out and, working with the Environment Agency, mitigation measures put in place where
necessary.

River Dour
Four EARs have been developed – SLYE, SDRE, SBUC and SHOL – to assess the impacts of
our drought permits on the River Dour. The river has been part of the NEP and the Alleviation of
Low Flows (ALF) schemes led by the Environment Agency. Flows in the River Dour have been
assessed along with likely impacts on designated sites and species. The main conclusion from
hydrological and hydrogeological assessments is that at a time when these drought permits
may be needed, this chalk stream will be dry in the upper reaches due to the naturally occurring
drought conditions. It is our belief that at the time the drought permits are being sought, it is
unlikely that the use of these sources would cause further adverse effects to river flows and
hence ecology. There could, however, be a reduction in the rate of recovery post drought.
Additional monitoring in the form of walkovers and flow monitoring will be undertaken during and
after a drought by both the Environment Agency (EA) and Affinity Water.
There are a number of Special Areas of Conservation within 3 km of SLYE, SDRE, SBUC and
SHOL. These have been assessed for likely significant effects (LSE) and were all found to be
unlikely to be affected by use of the drought permit sites. There are numerous areas of Ancient
Woodland in proximity to the four drought permit sites but these are all located on relatively high
ground and it is very unlikely that these will be impacted by putting the permits into operation.
The summary for the environmental assessment of the SLYE, SDRE, SBUC and SHOL drought
permits is supplied in Appendix 5.11.
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Environmental Monitoring
We carry out extensive routine collection of hydrometric and water quality data, irrespective of
drought, throughout our operating area. We monitor the effects of our drought-related actions
and the measures taken by us to mitigate these. This section details the additional
environmental monitoring which we would enact prior to, and in the event of, an application for a
drought permit or drought order, as described in Section 5.4. This enhanced monitoring is in
addition to the business-as-usual monitoring and the NEP programme of projects for AMP6
(2015 - 2020) which is outlined in Appendix 6.
Discussions with the Environment Agency have resulted in 12 sources being identified in our
Central region, which have the potential for use as drought permits or orders. These sources
have been prioritised according to the magnitude of the potential environmental impact
compared to the benefits in supply, and are listed in Table 17.
There was one previously identified source, SLIP, for which we anticipated potential
environmental impact on a designated wildlife site; the Site of Special Scientific Interest (SSSI)
at Ashwell Springs. Hence the SLIP source was been removed from the list, as we have no
intention of applying for a drought permit where environmental damage on an SSSI is likely. It
should be noted that the prioritisation of sources may need to be shifted should shortages of
water available for supply occur in areas supplied by sources further down in the list. All
decisions will be made after discussions with the Environment Agency.
We have examined the existing sources in our Southeast region to see where applications for
drought permits would provide maximum benefit; there is no scope to develop any new
groundwater sources. Four sources have been identified where drought permits may be applied
for under a severe drought scenario i.e. Drought Trigger Zone 4. All are located in the River
Dour Catchment. An update to the environmental assessment for the Dour will be completed
ahead of any drought permit application that could impact on the river.
We have also examined all the existing sources in our East region. The supply side options
included as drought management actions will not involve any environmental damage, as all
options are available within the operational limits of existing abstraction licences. In addition
studies such as that for the River Brett AMP3 NEP Scheme did not demonstrate any
connectivity of groundwater abstraction from the semi-confined aquifer with no discernible
environmental impacts on surface water features due to abstraction from our sources. Similarly
the abstraction from the River Colne was reviewed for possible impacts on the downstream
estuary. No further action was considered necessary and the existing licence allowing all fresh
water to be abstracted at the tidal limit (within overall licence volumes) remains in place.

7.1 Existing studies of potentially affected sites
Following on from and in conjunction with the AMP3, AMP4, AMP5 and AMP6 National
Environment Programmes (NEP), and the earlier Alleviation of Low Flow (ALF) Schemes, we
routinely undertake project specific environmental monitoring. This monitoring encompasses
groundwater monitoring, spot gauging of river flows, as well as baseline ecology surveys such
as macroinvertebrates, macrophytes, River Corridor and River Habitat Surveys. Monitoring is
also undertaken on sites where we hold time-limited licences which provides valuable data on
the impact of our daily activities. This data may also be utilised for baseline monitoring and to
enhance understanding under drought conditions. A summary of previous and current studies
on the various rivers across our supply areas are shown in Table 21.
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Table 21: Examples of previous and existing studies of potentially affected drought permit and
drought order sites
River/Site

Previous Studies

Current Studies

Alleviation of Low Flow Study and
AMP5 NEP Options Appraisal

AMP6 Sustainability Reduction
monitoring and morphological
mitigation

Alleviation of Low Flow Study and
AMP5 NEP Investigation and Options
Appraisal

Investigation and monitoring. AMP6
Sustainability Reduction monitoring,
river support and morphological
mitigation

AMP5 NEP Investigation. Options
Appraisal for Upper Colne

Baseline monitoring for Ver
Sustainability Reduction

Rib
(WRZ 5)

AMP4 NEP Investigation on lower
reaches and AMP5 NEP Investigation
and Options Appraisal on upper/mid
reaches

Time-limited licence monitoring

Gade
(WRZ 1)

AMP3 NEP Upper Gade
Sustainability Study and AMP4 NEP
Options Appraisal

AMP6 NEP Sustainability Reduction
monitoring and morphological
mitigation

Mimram
(WRZ 3)

AMP3 NEP Mimram Sustainability
Study and AMP4 NEP monitoring

AMP6 NEP Sustainability Reduction
monitoring and morphological
mitigation

Beane
(WRZ 3)

AMP3 NEP Beane Sustainability
Study and AMP4 NEP monitoring

AMP6 NEP Sustainability Reduction
monitoring and morphological
mitigation

Cam
(WRZ 5)

River Cam Environmental Report
(1998)

AMP6 NEP Investigations and options
appraisal monitoring

Hiz
(WRZ 3)

Alleviation of Low Flow Study and
subsequent reviews/monitoring,
various reports and data

River photo monitoring

AMP3 Alleviation of Low Flow Study,
AMP4 Sustainability study. AMP5
options appraisal study in conjunction
with Southern Water, South East
Water and the Environment Agency in
order to determine the preferred
option for improving the river flows

AMP6 river support and morphological
mitigation feasibility study

Dour
(WRZ 7)

Alleviation of Low Flow Study and
river support

AMP6 macroinvertebrate baseline
monitoring

Brett
(WRZ 8)

AMP3 NEP investigation

None

Misbourne
(WRZ 1)
Ver
(WRZ 2)

Colne and Mid
Colne Lakes
(WRZs 1 & 2)

Little Stour
(Lower
Nailbourne)
(WRZ 7)

The following sections describe business-as-usual routine activities for baseline monitoring and
the enhanced drought monitoring to be undertaken by us and external stakeholders such as the
Environment Agency and the Met Office.
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7.2 Baseline monitoring
Good data sets now exist for the Rivers Beane, Cam, Gade, Hiz, Mimram, Misbourne, Rib and
Ver from previous AMP investigations, which have been fully utilised in the baseline
assessment for a drought application in these catchments. We are undertaking extensive
monitoring in AMP6 (2015-2020) to monitor the effect of the sustainability reductions on the
Rivers Beane, Gade, Hughenden Stream, Mimram, Misbourne and Ver. We are also carrying
out monitoring for a number of NEP investigations and options appraisals on the Rivers Cam
and Ver. We are also undertaking morphological work and associated monitoring on the Rivers
Beane, Gade, Little Stour, Mimram, Misbourne, Upper Lea and Ver. This extensive AMP6
monitoring will add to the existing baseline data to help provide a better understanding and
knowledge of these river catchments.
In previous drought situations where hydrological and ecological data records have been
considered to be limited, additional data has been collected. The proposed enhanced drought
monitoring schedule for each permit site is detailed within the EARs and is also identified in
Appendix 6.

Business-as-usual groundwater monitoring
Groundwater level is the indicator of water availability in the aquifer and we use historic water
level patterns to determine current water level relative to long-term averages. We routinely
monitor daily groundwater levels in all of our production boreholes/wells as part of our routine
operation and water resource planning. This information is used to aid the determination of the
development and severity of a drought and identify any early impacts of such a drought on our
resources and local environment.
We also monitor and analyse data from external sources for each WRZ. The Environment
Agency undertakes routine hydrological monitoring of river flows and groundwater levels across
most of our supply areas. A fundamental assumption of our DMP is that the monitoring carried
out by the Environment Agency will continue and derived data will be made available. We are in
regular communication with the Environment Agency to ensure that the information we hold is
up to date. Groundwater monitoring of our WRZs is described as follows:
For drought monitoring purposes in WRZs 1 – 6 all parameters from the monthly hydrological
report are duly considered and observed, however given our reliance on groundwater (60%)
and that no drought constraints are placed on the River Thames intakes or our import of Anglian
Water based on operating agreements, we have identified groundwater levels as being the main
parameter for the monitoring of drought conditions.
Monitoring points selected for drought assessment are the Environment Agency observation
boreholes located at Chalfont Centre (WRZ 1), Lilley Bottom (WRZ 3) and Elsenham Nurseries
(WRZ 5) as identified in Section 3.2.1, Figure 16. This provides data covering the western,
central and eastern regions of WRZs 1 – 6. The selected sites are unaffected by abstractions
and give a good indication of the groundwater level conditions across our WRZs supply area.
Many other groundwater observation points are used to verify the situation outlined by these
three locations. The flow in the River Thames, at Kingston Lock, is also monitored to complete
the company wide picture for WRZs 1 - 6.
For drought monitoring purposes in WRZ 7 we have identified groundwater levels as being the
main parameter for the monitoring of drought conditions, given our reliance on groundwater
(100%). Groundwater levels and flow in the River Dour are used to determine the severity of
any drought and control our response; they are also linked to licence conditions on some of our
sources.
Primary monitoring points selected for drought assessment are the Environment Agency
observation borehole located at Wolverton New OBH for the Chalk in addition to one of our own
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OBHs at Denge, which is a separate gravel aquifer, not related to the Chalk, identified in
Section 3.2.2, Figure 17.
A series of five secondary monitoring points recording groundwater levels on a regular basis are
also monitored by us to provide additional groundwater level data. These are located at ELMV,
North Court Wood, Poulton, RAKS and STMG. Whilst there are subtle differences in the impact
of different recharge events, Wolverton New OBH is considered to be suitably representative for
the whole of the Chalk in WRZ 7. In addition, as part of the AMP5 NEP investigation on the
Denge aquifer, nine loggers were installed for the continuous monitoring of both the
groundwater levels and the water quality in the Denge gravel aquifer. Analysis shows that whilst
there are differences in response across this aquifer, TW33 OBH on the Dungeness Peninsula
is suitably representative to be used as a drought trigger point for this aquifer.
The Environment Agency manages a comprehensive groundwater monitoring network in the
Dour catchment, with the majority of assets being equipped with loggers that continuously
record. Whilst only one borehole is linked via telemetry, should the situation deteriorate the
Environment Agency will increase the frequency in which the logged data is retrieved. Good
historic baseline data sets exist for the River Dour catchment and these will be utilised in
baseline assessments for drought permit applications in the catchment.
The primary monitoring point selected for drought assessment purposes in WRZ 8 is the
Environment Agency’s observation borehole located at Lady Lane, identified in Section 3.2.3,
Figure 18. Historical data demonstrates that we can rely on abstracting the full yield of existing
sources under drought conditions.

Business-as-usual surface water monitoring
The Environment Agency routinely monitors daily flows on all main rivers in our supply areas, at
a number of permanent gauging stations. Data from these gauging stations are sent to us on a
monthly basis. The Environment Agency monthly hydrological report makes reference to
specific river flow licence triggers to monitor the requirement for reduced abstraction or
increased augmentation under existing licence conditions.

Monthly hydrological monitoring reports
The Senior Asset Manager is responsible for notifying the Director of Asset Strategy if the
monthly hydrological monitoring discussed in Section 1 identifies that Drought Trigger Zone 1
has been reached.
A list of business-as-usual hydrological monitoring is given in Appendix 6.1. The Water
Resources team is responsible for updating and reviewing these different hydrological factors.
The data covers the whole of our supply area and the outcomes include analysis of key river
flow and groundwater level hydrographs, using routine monitoring data provided by the
Environment Agency. MORECS (Meteorological Office Rainfall and Evapotranspiration
Calculation System) data on precipitation, effective precipitation and soil moisture deficit, as
measured and calculated by the Met Office are also utilised (Appendix 6.2). The analysis of this
data assists in the identification of long-term weather patterns and the likelihood of aquifer
recharge during the autumn and winter months. It is also used for water situation forecasts. We
also review the Environment Agency’s monthly hydrological summaries produced by the
relevant Area and Environment Agency teams for additional information on the current
hydrological situation.

Ecological monitoring
The Environment Agency holds baseline information on fish, macrophytes and
macroinvertebrate populations collected as part of their Restoring Sustainable Abstraction
(RSA) plan and data collection for the WFD, which have confirmed that a number of ecological
populations are suffering from low flows in rivers. Further ecological data is being collected by
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us as part of our AMP6 NEP projects, see Appendix 6.3. Where gaps in data still exist, we will
discuss with the Environment Agency the requirements of any additional ecological surveys
required. This will be added to the enhanced drought monitoring schedules in the EARs and
outlined in Appendix 6.3. This data will be utilised in the application for any drought permit or
drought order.

Quarterly river photos
Our Water Resources team take digital river photographs quarterly at 127 defined locations on
18 rivers considered to be environmentally sensitive within our supply areas. This has allowed
the team to compile a photographic record from 1998 onwards of key locations on these
sensitive rivers for reference purposes (Appendix 6.1). This also ensures that each river is
visited at least once every three months through different hydrological conditions and allows the
early identification of any potential low flow concerns. This record has also proved useful in our
liaison and discussions with the Environment Agency and local communities over key low flow
licence triggers or environmental schemes.

7.3 Enhanced drought monitoring
Following discussions with the Environment Agency additional environmental monitoring would
be instigated in preparation for applying for a drought permit or drought order. Experience of
drought conditions in our supply areas has shown that our operations are robust to a number of
months of drought conditions. We anticipate at least one season of actual drought conditions to
prepare and update our EARs. This additional monitoring would continue throughout the period
of the implementation of the drought permit applications and until flows/levels have returned to
LTA conditions. Data collected during the recovery phase will be valuable in reviewing the DMP
and the Environmental Monitoring Plan ready for the next drought sequence.

Walkover surveys
Walkover surveys are necessary to characterise the drought conditions and effects on the river.
The walkover surveys will commence in Drought Trigger Zone 2, preferably undertaken by both
Environment Agency and Affinity Water staff, subject to agreement. The objective of the survey
will be the identification of reaches under stress, so that a more detailed environmental impact
assessment can be completed at the time and immediate mitigation measurements can be
implemented.

Spot gauging and water quality
The monitoring schedule will comprise of business-as-usual spot gauging during Drought
Trigger Zone 2 (typically monthly), fortnightly spot gauging during Drought Trigger Zone 3 and
weekly spot gauging during drought permit duration. If a drought permit is in place, the post
drought spot gauging frequency will be weekly reducing to fortnightly and then monthly,
following agreement with the Environment Agency. If the drought permit is not used the postdrought spot gauging frequency will be monthly. If monthly spot gauging is already in place due
to other projects then the frequency will be increased accordingly. The spot gauging rounds
include in-situ water quality monitoring (pH, temperature, dissolved oxygen and conductivity).

Macroinvertebrate surveys
Spring and autumn macroinvertebrate monitoring will continue throughout a drought event to
ensure continuity of data sets.
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Supporting monitoring data
Appendix 6 contains supporting data, enhanced monitoring schedules and location maps as
detailed below:
Appendix 6.1 Location River Monitoring Photographs
Table A6.1 Locations of Environmental Impact Monitoring Photographs
Appendix 6.2 External Monthly Hydrological Data
Table A6.2 External data sets received and analysed for our monthly Water
Situation Report
Appendix 6.3 Potential Enhanced Monitoring Programme for each River
Table A6.3 River Rib Enhanced Drought Monitoring
Table A6.4 River Cam Enhanced Drought Monitoring
Table A6.5 River Gade Enhanced Drought Monitoring
Table A6.6 River Ver Enhanced Drought Monitoring
Table A6.7 Hughenden Stream Enhanced Drought Monitoring
Table A6.8 River Hiz Enhanced Drought Monitoring
Table A6.9 River Oughton Enhanced Drought Monitoring
Table A6.10 River Beane Enhanced Drought Monitoring
Table A6.11 River Misbourne Enhanced Drought Monitoring
Table A6.12 River Mimram Enhanced Drought Monitoring
Table A6.13 River Dour Enhanced Drought Monitoring
More detailed monitoring schedules that are associated with the drought permits can be found
in the individual EARs.

7.4 External agency liaisons
We will liaise with the Environment Agency on a regular basis on a variety of water resources,
environmental impact and water quality issues. As detailed in Section 8.2, the Asset Manager
will be the primary point of contact with Environment Agency staff including their Drought Coordinators. The Senior Asset Manager will be supported by the Asset Strategy Department
including our Asset Specialist.
We have also involved Natural England in the development of our DMP through our preconsultation process, and taken into consideration their comments. Of our proposed drought
permit sources, none of these have the potential of an impact on a designated habitat site.

7.5 Mitigation measures
Every drought is different, and the timing and intensity is dependent on many factors such as:
rainfall, the effective precipitation, soil moisture deficit, recharge of the aquifer. Our DMP is
designed to monitor these environmental variables and to trigger incremental mitigation actions
in preparation for potential drought conditions. There are five Drought Trigger Zones and
mitigation measures and actions will be implemented in pre-drought (Drought Trigger Zone 2),
in drought (Drought Trigger Zones 3, 4 and 5) and post-drought conditions.
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The mitigation actions taken will be determined by local drought conditions as assessed by
baseline monitoring and the hydrological responses of surface water and groundwater. The
Environmental Assessment Reports (EARs) discuss potential mitigation actions in further detail
for specific sites and these will be agreed with the Environment Agency at the time of need and
implementation.

Pre-drought mitigation measures
We are undertaking major morphological mitigation measures on a number of rivers in our area
during AMP 6 (2015-2020) in WRZs 1 - 6. This will involve river restoration works to enhance inchannel velocity dynamics, to create a variety of habitats and to reconnect the rivers to their
surrounding environment. The re-profiling of the river bed and banks will potentially create a
more resilient habitat in drought conditions and the potential for refugia to sustain the aquatic
ecology for longer as the rivers move towards Good Ecological Status (GES).
During this AMP 6 period we are undertaking morphological mitigation, river restoration and
habitat enhancement on the following rivers: Beane, Gade, Mimram, Misbourne, Little Stour,
Upper Lea and Ver. We are also implementing Sustainability Reductions on the rivers Beane,
Gade, Hughenden Stream, Mimram, Misbourne and Ver. It is anticipated that this extensive
work will have a positive impact on these rivers, their habitat and ecology, helping to buffer the
impacts of climate change and create resilience in drought conditions. Further details are
discussed in the relevant EARs.
Our business-as-usual monitoring, such as spot gauging quarterly fixed point photography of
the rivers, ensures a visibility of the river network, which can potentially highlight any emerging
issues and therefore mitigation can take place before escalation into more significant problems.
As described in Section 7.3.1, when Drought Trigger Zone 2 has been reached, walk-over
surveys on the rivers with potential drought permit/ drought order sites will be arranged and
surveyed in agreement with the Environment Agency.
Historical data demonstrates that our WRZ 8 can rely on abstracting the full yield of existing
sources under drought conditions.

In-drought mitigation measures
After reaching Drought Trigger Zone 3 and with drought conditions becoming more severe,
chalk groundwater levels would be declining, resulting in the upper reaches of chalk streams
drying out, which is part of the natural chalk river process. The drying out of reaches further
downstream may also occur due to the river bed being perched or no longer in contact with
groundwater due to lack of rainfall and depleted groundwater levels resulting from the drought
conditions. This issue is in many cases exacerbated by the fact that many sections of chalk
streams in our area are not situated on their original courses. This is due to historical
modifications, frequently moving the rivers into mill leats, which has resulted in disconnections
from groundwater.
Walk-over surveys will continue throughout the drought period and knowledge from previous
walk-over surveys will inform where fish and eel easement cannot be achieved. Therefore
arrangements for fish rescues of the populations under stress will be conducted by the
Environment Agency, with us providing assistance where possible.
The EARs discuss potential mitigation actions in further detail for specific sites and these will be
agreed with the Environment Agency at the time of need and implementation.
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Post-drought mitigation measures
Drought recovery is totally dependent on effective precipitation; recovery may take several
years to return to normal levels or as in 2012 a couple of months. Monitoring will continue post
drought to evaluate the recovery of groundwater, river flows, the ecology and associated
habitats and the improving WFD status of the rivers. Mitigation measures that may be
implemented at this stage of the drought process are discussed as follows:


Abstraction
The cessation of need for additional abstraction for public supply can provide the options
of abstraction for augmentation or partial/full cessation of abstraction from the catchment
reaches that have been most affected, to be considered. This will aid the recovery of the
natural flows into the river and ultimately reduce the time of the river remaining dry.



Review
A post-drought review will be undertaken to identify what worked well and what did not
work as well. Any threats and opportunities observed during the drought conditions will be
reviewed, and any lessons learnt implemented in a timely fashion in readiness for
subsequent drought conditions.
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Management and Communication
Strategy
8.1 Introduction
Experience from previous droughts in our region has outlined the importance of effective
internal and external liaison – before, during and after a drought. This section provides details
on the Drought Management Group (DMG). The members of this group have been identified to
be best placed to jointly manage a developing drought situation effectively, both internally and
externally. This section also details the communication methods we would use to communicate
with customers in response to reaching each of the drought trigger zones. Our strategy has
been developed to ensure that we maintain the ability to respond effectively and efficiently in an
escalating drought situation.
A drought is likely to affect neighbouring water company areas as well as our own, and as such
it is crucial that we work together with all the affected water companies to ensure consistency of
communications. Water UK will play a role in this process.

8.2 Management structure
General
There are many different actions that need to be managed during a drought, and as a result it
will involve representatives from across the business. Our business is divided into a number of
directorates, each responsible for running essential parts of the business. This section of the
report identifies how representatives from different areas of the business collaborate to ensure
we provide the best level of response possible to both an emerging and escalating risk of
drought.

Drought Management Group
The Director of Asset Strategy has the responsibility for the continued hydrometric and
meteorological monitoring and monthly reporting to the Executive Management Team and
Board of Directors, which will inform the actions of the DMG.
The DMG is a formal group established as business as usual. The frequency of meetings is
dictated by the water resource conditions, and as a drought situation becomes more severe the
group will meet more frequently.
The DMG is comprised of the following members:


Group Chair – Head of Production and Supply. The Chair will be accountable to the
CEO for the actions of the Group and for the development, maintenance and
communication of the DMP.



Group Secretary – a Senior Asset Scientist. The Secretary will be responsible for the
organisation of meetings, authority of documents and co-ordination of actions of the
Group.



Chairs of the five drought management sub-groups, details of which are provided in
Figure 47. Each sub-group leader is accountable to the DMG Chair, and is responsible
for the meetings and actions of their sub-group.
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Specialists who will carry out tasks and provide expert knowledge to inform the group
when required. These will include:
o

A public affairs specialist, responsible for high level stakeholder engagement

o

A Customer Relations representative, responsible for considering our customers’
needs when implementing our drought management actions, and managing
responses to customer queries regarding drought and potential temporary
restrictions

o

A representative of the Wholesale Operations Service Desk, responsible for
engaging with non-household retailers, to keep them informed of drought
development.

Figure 47: Structure supporting the Drought Management Group
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8.3 Roles and responsibilities
Routine hydrological monitoring, readiness of assets and general communications are
continuous tasks we undertake as part of our normal operations which help us to identify the
early onset of a drought. Once we enter Drought Trigger Zone 1, and as a drought intensifies,
other actions are mobilised and it is essential we understand who within the business is
responsible for different activities. Responsibility for mobilising the actions within the DMP is
held by the Head of Production and Supply. The Head of Production and Supply is a member of
the Executive Management Team, and reports to the Chief Executive Officer, who is the Board
Director accountable for drought management. Responsibilities for actions under the DMP are
detailed in Table 22 below.
Table 22: Key roles and responsibilities in managing drought
Role

Responsibility

Timescale

Drought Monitoring

Asset Specialist – Asset Strategy

Ongoing/Monthly.
Enhanced during Drought

Drought Triggers
Breached

Asset Specialist – Asset Strategy

Upon breach of Zone 1

Decide frequency of
Group meetings

Chair of DMG

Ongoing

Readiness of assets and
Chair of the Oasis Group

Head of Production and Supply and
Head of Control Operations

Ongoing

Drought Records/Filing

Asset Scientist

Under direction of DMG

Environmental Monitoring
Plan (section 7 of DMP)

Senior Asset Manager

Under direction of DMG

Communication Plan
(section 8.4 of DMP)

Head of Corporate Affairs

Under direction of DMG

Communications

Head of Corporate Affairs

Under direction of DMG

Customers, Group, Board

Chief Executive Officer, Managing
Director of Wholesale Operations,
Director of Customer Relations, Asset
Specialist-Water Strategy

EA Liaison

Senior Asset Manager – Asset Strategy

Under direction of DMG

Ofwat Liaison

Director of Regulation and Corporate
Affairs

Under direction of DMG

Defra Liaison

Director of Asset Strategy

Under direction of DMG

DWI Liaison

Head of Water Quality Services

Under direction of DMG

Capex Programme
identified

Director of Asset Strategy

Under direction of DMG

Opex monitoring

Director of Finance

Cost Centre set up
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Role

Responsibility

Timescale

Capex Delivery

Director of Wholesale Operations

Under direction of DMG

Water Quality Plan

Head of Water Quality Services

Under direction of DMG

Drought Order/Permit or
Restriction removal

Senior Asset Manager

Under direction of DMG

Promoting efficient use of
water

Head of Corporate Affairs, Water
Saving Programme

Under direction of DMG

Appeals for Restraint
Plan

Head of Corporate Affairs

Under direction of DMG

Restrictions on Supply

Chair of DMG

Under direction of DMG

8.4 Communication plan
General
The purpose of our drought communications plan is to assist the DMG to:


Ensure co-ordinated, regular and consistent messages are efficiently disseminated to all
customers, stakeholders, the media and neighbouring water companies to gain their
support and use of their communication channels as well as ensuring regular dialogue
and a close working relationship



Help customers plan for drought and minimise the effect of implementing TUBs on their
lifestyles,



Clearly communicate our changing resources position, the requirements for TUBs and
the eventual lifting of restrictions,



Reduce customer demand for water through encouraging and promoting water efficiency
and providing advice,



Communicate the positive steps we have taken to enable us to manage demand during
drought conditions

In order to ensure we achieve this, we have updated our communication plan in light of our
experiences from the 2012 drought (described further in Box 2) when TUBs were implemented,
which allowed us to apply and test the effectiveness of our communication plan. The key
learning points and actions taken were as follows:


The cooperation between water companies on drought and TUB lifting communications
was vital and made a significant contribution to drought communications nationwide.
This was coordinated by Water UK.



Despite an extensive advertising campaign, predominantly using local radio and
newspapers, not all our customers were aware of the severity of the drought and the
implementation of the TUB. Direct communications to customers will therefore be
favoured for a future drought.



Key stakeholders and customers could have benefited from more communication about
the worsening water resources position before the TUB was introduced.
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It was identified that there is a need to introduce a way of regularly communicating our
water resources position, particularly to key stakeholders, following a dry winter or a
drop in water resource levels below the long-term average will be required. A more
proactive focus on Local Authority CEOs and one to one meetings or monthly bulletins
on the water resources situation should also be adopted.



Printed communications that were produced assumed that there would be no
improvement in groundwater positions during early 2012 which quickly became obsolete
when the water resource position improved. Communications should therefore promote
our website and social media pages as information points for changing environmental
conditions and TUB status.



Many customers, across the South East of England, saw the TUBs as a failure by the
water companies. We therefore need to work harder to communicate that TUBs are a
planned part of drought management, as well as providing additional information about
the water cycle and water sources.

Box 2: Our Central region’s experience of the 2011 – 2012 drought sequence
The 2011-2012 drought affected most of South East England for a period of approximately
12 months. Our Drought Management Group (DMG) was set up and its first meeting was
held on 4th January 2012 along with the sub-groups that reported to it regularly. Our
response followed the established procedures set out in our Drought Management Plan
(DMP).
In order to preserve supplies and reduce demand, a Temporary Use Ban imposing various
restrictions on water use was put in place on 5th April 2012, as was implemented across the
majority of the water companies in South East England. These restrictions remained in
place until 9th July 2012, when sufficient rainfall had fallen to replenish our sources and lift
the drought conditions. Environmental monitoring was in place in accordance with the
Plan; however, it was not required to support the application of Drought Permits or Orders.
Through effective monitoring and transfer of supplies between regions, we were able to
supply all of our customers with an uninterrupted supply of water at all times during the
drought.
Communication was a key component of our response to the drought. Effective channels of
communication were set up between ourselves, the Environment Agency (EA) and other
water companies. Maintaining consistent external messaging to all customers was very
important, and various channels were used for this purpose.

Customer communications
Our communications are designed to capture a diverse group of customers within our
communities, as advised in the Consumer Council for Water Report26. Communication with our
customers has two major strands:
1. On-going communication of activities focused on encouraging water conservation and
awareness of limitations of water resources in the South East of England.
2. Targeted communications activities to manage communications around specific drought
scenarios.
Our PR14 Business Plan for 2015-2020 has put water efficiency at the heart of our activities.
With the launch of our Water Saving Programme (WSP) in 2014, there will be a continuous
26

Consumer Council for Water, 2013, Understanding Drought and Resilience
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programme of communications going forward promoting water efficiency to all our customers –
with the combined aims of saving water, energy and money.
As part of our WSP within our Central region, as at the end of 2016 we have:




Installed 72,034 meters;
Carried out 31,506 home water efficiency checks at customer properties;
Attended over 50 water efficiency events in our company supply area.

8.4.2.1 Ongoing water efficiency communications
Our Water Saving Programme has been developed to promote water efficiency as a key
message to customers. Under normal operating conditions, on-going communication activities
include the active promotion of water efficiency and water conservation. Table 23 below details
these communications.
Table 23: On-going water efficiency and water conservation communications
Target
Audience

Communication Channel

Timing

Responsibility

Regular dialogue with EA

Regulator

Ongoing

Asset Strategy

Regular dialogue with local environmental
groups
Media - provide regular information on water
saving programme, water efficiency and
leakage reduction
Develop relationships with journalists in key
media to provide background briefings on water
supply/ demand
Printed communications - billing booklets and
other company literature to carry water
efficiency messages
Specific leaflets and information online on water
efficiency – at home, in the garden
Affinity Water website and social media – water
efficiency advice

Stakeholders

Ongoing

Customers and
stakeholders via
the media
Customers via
the media

Ongoing

Asset Strategy/
Corporate Affairs
External
Communications

Ongoing

External
Communications

Water users

Ongoing

External
Communications/
Education
Services

Water users

Ongoing

Participation at community events, promoting
water efficiency through displays and
promotional materials
Speaker platforms to community groups e.g.
Rotary Clubs, Chambers of Commerce, special
interest
Education Services - programmes focused on
encouraging water efficiency, including water
audits to help schools be more water efficient
Publicise all activities above to underline key
message of water efficiency
Political - provide regular information on water
saving programme, water efficiency and
leakage reduction

Water users
Water users

Mainly
spring/
summer
Ongoing

External
Communications
and Digital Team
Corporate Affairs/
Water Efficiency
Team
Managed by
Corporate Affairs

Water users

Ongoing

Affinity Water
Education Service

Water users and
stakeholders
Water users and
stakeholders via
politicians

Ongoing

External
Communications
Corporate Affairs

Ongoing

8.4.2.2 Additional communications in the lead up and in the event of a drought
In the event of a drought, a targeted communications campaign will be implemented in
accordance with the severity of the drought. Sections 8.4.2.2.1 to 8.4.2.2.5 detail the key
actions and messages that will be communicated in response to entering the corresponding
Drought Trigger Zones.
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8.4.2.2.1 Drought Trigger Zone 1 - Preparation
Key actions associated with entering this zone:
 Alert Executive Management Team that the drought trigger zone has been
breached
 Assess implications of the timing of the breach and the potential need to
implement the DMP
In response to Drought Trigger Zone 1 being breached, we would continue with our baseline
water efficiency messaging, leakage activities and Water Savings Programme. Internally the
Asset Strategy Team would alert the Executive Management Team and appropriate members
of staff of the potential situation arising and increase our monitoring of groundwater levels.

8.4.2.2.2 Drought Trigger Zone 2 – Raise awareness
Key actions associated with entering this zone:
 Raise awareness of water resource situation
 Call for voluntary reductions in demand
 Enhance leakage programme
 Increase contact with Defra, the EA, Water UK and neighbouring water companies,
and report on operational readiness
Following the breach of Drought Trigger Zone 2 the following measures will be taken:


Where other water companies are affected, coordinated communication plan with Water
UK and other water companies will be initiated.



Weekly reporting of the water resources situation for each water company’s supply area
and agreement on media strategy.



General communications will be targeted to all potentially affected customer properties
containing information about the water resource situation, potential need for restrictions
if the situation worsens, water efficiency and advice.



Communication will be issued to key stakeholders via letter or email, including a request
to create a link from their websites to the Affinity Water drought web pages (Section
8.4.2.3)



Updates on the water resource situation will be added to our website.



Our website and social media (Facebook and Twitter) will be used to inform customers
of the changing water resource situation.



Question and answer documentation will be updated and reissued for the customer
contact teams and public facing teams, including the Wholesale Service Desk.

8.4.2.2.3 Drought Trigger Zone 3 – Implement restrictions
Key actions associated with entering this zone:
 Review and refine leakage strategy
 Review the performance of our sources and transfers to ensure they are been
utilised as efficiently as possible
 Use of Temporary Use Ban Restrictions to minimise peak demands and maintain
water resource position as long as possible
 Review potential investment requirements to meet the specific needs of the
drought observed
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In the event that the water resource position enters Drought Trigger Zone 3, all activities already
initiated will continue and will be supplemented with:


If the drought affects neighbouring companies as well as us, Water UK will appoint a
Drought Liaison Coordinator to act as industry spokesperson – their role is presented in
Figure 48.



Email communications to stakeholders highlighting the worsening situation.



When the temporary use ban is launched, news releases will be sent to local media and
local politicians will be briefed.



Publication of TUB in national media as per regulatory requirement.



A supplementary, one page drought leaflet will be issued with other customer
communications.



The drought will be a national media story, the External Communications Team will
provide reactive and proactive media management to maximise awareness, education
and minimise reputational damage.



Vulnerable customers would be given a period of grace – specific communications will
be developed for these customers.



More focused messaging towards non-household water users will take place.

Figure 48: The role of a Drought Liaison Coordinator in droughts which span more than one
water company area, as presented in the UKWIR Code of Practice 27

UKWIR, 2014, Managing through drought: Code of practice and guidance for water companies on
water use restrictions – 2013 (incorporating lessons from the 2011-12 drought). 14/WR/33/6
27
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8.4.2.2.4 Drought Trigger Zone 4 – restrictions and supply side actions
Key actions associated with entering this zone:






Continue to review and implement investment opportunities to manage the
extreme water resource position observed
Apply for and implement drought permits and orders to increase abstraction or
decrease augmentation
Implement ordinary drought orders
Continue to communicate the deteriorating situation
Prepare applications for emergency drought orders

Following a breach of Drought Trigger Zone 4, all Drought Trigger Zone 2 and 3 activities will
continue and will be supplemented with:
 Notices to be sent to the appropriate bodies to advise that we are applying for
drought permits.
 Stakeholder contact, particularly with interest groups, will be increased and planned
to assist with a worsening drought situation. Communications will explain the need
for more severe actions and drought permits to try and avoid objections to
applications.
 Upon the applications being granted, notices will be published in local and national
media as per regulatory requirements. The process for drought permit applications is
set out in Figure 49. In the event that our applications are refused we will continue to
work with stakeholders as we proceed with drought order applications.
 If any representations are received before or as part of our application for a drought
permit, these will be considered and responded to by our DMG. If an objection is
made and an agreement cannot be reached between us and the objector, we will
offer a public hearing to resolve the issue.

Figure 49: Drought permit application process
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8.4.2.2.5 Drought Trigger Zone 5 – emergency actions
Key actions associated with entering this zone:


Apply for and implement emergency drought orders for abstraction potentially
causing temporary environmental damage



Potential enactment of our Emergency Plan

This would be an unprecedented drought situation exceeding a 1 in 120 year return rate which
is the defined level of service for our 2014 WRMP, as discussed in Section 1.3. All Drought
Trigger Zone 2, 3 and 4 activities will continue and will be supplemented with:


The External Communications team will continue to provide reactive and proactive
media management to maximise awareness, education and minimise reputational
damage.



Stakeholder contact will be further increased and planned to assist with a worsening
drought situation.



Prepare to enact Emergency Plan in localised areas.

8.4.2.3 Key stakeholders
We have developed good relations with many stakeholders. The following organisations would
be key contacts to work with and keep informed throughout a drought situation.
Table 24: List of key stakeholders for drought communications
Environment Agency

Water UK

Secretary of State for the Environment

Ofwat

Greater London Assembly

Local Authorities (Officials and Elected)

Consumer Council for Water

Water Wise

Neighbouring Water Companies

Natural England

Drinking Water Inspectorate

Defra Officials

Water Minister, Defra

Constituency MPs

At Drought Trigger Zones 1 and 2, information would be communicated through active
engagement, which will be coordinated as far as possible with the EA and other water
companies.
If water resource levels dip to Drought Trigger Zones 3 and 4 we would communicate monthly
updates to all of these organisations.

8.4.2.4 Vulnerable customers
In the event of a drought we will proactively contact customers who are registered on our priority
services register. In addition we will work with local stakeholders to ensure that we reach as
many of our customers in vulnerable situations as possible.

8.4.2.5 Non-household customers
In the event of a drought we will follow the processes set out in the market codes for dealing
with and communicating with non-household customers. In addition we will liaise with retailers
to develop communications which work for end users.
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Communication channels
8.4.3.1 Target audiences
We recognise that our different stakeholders have different needs from us, both in terms of the
information we provide and the frequency of our updates. We have therefore reviewed the key
messages we are trying to alert our different target audiences to and selected the most efficient
communication channel to meet these needs. The results of this review are outlined in Table 25.
Table 25: Objectives of our drought communications and the channels that would be employed
to meet the needs of different target audiences
Group

Objective

Domestic customers

Help customers plan for drought
Minimise adverse TUB effects
Reduce demand for water
Increase understanding and
acceptance of TUB
Enhance reputation through proactive communication

Non-domestic customers

Help customers plan for drought.
Minimise adverse TUB effect.
Reduce demand for water.
Increase understanding and
acceptance of TUBs.

Stakeholders Including elected
representatives - MPs,
local councillors.

Increase understanding and
acceptance of TUB.
Gain support from stakeholders.

External Communications’
stakeholder database
Influencers Media, advice groups and
schools, colleges and
universities.
Trade associations
Affinity Water employees

Local interest groups

Drought Management Plan

Increase understanding and
acceptance of TUBs.
Reduce demand for water.

Increase understanding and
acceptance of TUBs.
Minimise customer contact.
Low cost reinforcement of
messages among friends and
family.
Communicate monitoring
programme and mitigation actions,
receive valuable local
environmental information
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Channels
Billing booklet, bill
communications
Dedicated direct mail
Automated telephone messages
Contact Centre
Affinity Water website
Facebook
Twitter
Employees in the community
Public area roadshows
Water Saving Squad
Email
Wholesale Operations Service
Desk

Email and direct mail
Face to face contact
Affinity Water e-newsletters
Affinity Water website
Facebook
Twitter
Business as usual engagement
activities with local groups
Third party communications and
support:
Education Team
Affinity Water website
Facebook
Twitter
Student campaigns
Provide up to date information for
customer facing team players.

Third party communications and
support:
Council meetings
Interest group meetings
Written communications
Affinity Water website
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Group
Industry stakeholders
including –
Environment agency
Water UK
WRSE
Other Water companies
CC Water
Ofwat
Retailers
Customer Challenge
Group

Objective
Work with industry stakeholders to
develop uniform messages, media
management and joint
communications strategies.

Inform group on customer and
stakeholder communications

Channels
Social Media
Retailer promotion with other
south east water companies.
Continue dialogue with EA &
other water companies.
Joint appeals for restraint with EA
and other water companies

Email and face to face contact

8.5 Lessons learnt from previous droughts
Following the 2011-12 drought, a full review of the lessons learnt was conducted and the results
provided in Technical Report: Drought 2012 Response and Lessons Identified. The following
summarises the outcomes of this review in regard to both the positive aspects and lessons
learnt. Table 26 also identifies the recommendations that came out of this work and how they
have informed this plan.

Positive outcomes


External communications were generally very effective and were well received by the
press and stakeholders. They felt that we had kept them well informed of the
developments around the drought as and when they occurred.



Setting up an OASIS register for Southeast and Central company areas was an effective
way to review issues at a company level.



Modelling of predicted operational risk to the business was effective as it gave the
business the information it needed to focus operational work and continue to be able to
supply all of our customers with water without interruption.



Traffic light risk to sources in Central area was a good tool to view the overall risk to the
business.



All the monitoring that was required was fulfilled.

Lessons learnt for future droughts


Updates on our external website need to be more frequent.



Breadth of the communication channels needs to be wider. We need to include social
media, direct e-mail and text to customers and local authority magazines.



A traffic light risk to sources tool for drought planning needs to be completed for each of
our areas.
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Table 26: Recommended actions before the next drought and actions that have been taken
ID

Recommendation

Response / Actions

1

Regular monthly updating of external website with water
resources position, not just in drought conditions.

2

Increase the number of customers for whom we have e-mail
addresses, in order to improve direct email communications
during future droughts.

3

Clarify the legal position with regard to ANGL Reservoir with
Anglian Water.

4

Clearer definition as to who needs to attend the different subgroups and the DMG.

5

Improve the ability of transferring water around the company
area through network improvements. These improvements
will need to be agreed by Asset Strategy and within the
business planning framework.

6

Find out from the EA what they require us to do with regard
to drought mitigation measures.

7

Write an impact assessment for our communications plan.

8

Establish budget allocations for the various activities.

9

Start environmental monitoring of drought permit sources
once Lilley Bottom groundwater levels enter Drought Trigger
Zone 3 and amend the DMP accordingly
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We have developed graphics and text
which summarise our Water Situation
Report, and these are shared on our
website.
Email addresses are now regularly
collected by our customer relations teams
and our digital engagement team.
Meetings were held with representatives
from Anglian Water during the
development of our WRMP, in which we
confirmed the position over water from
ANGL Reservoir in the event of a drought.
Details of these are contained within
WRMP Technical Report 3.5: Water
Company & Third Party Bulk Transfers.
Improved liaison with Anglian Water to
ensure our drought plans are consistent.
Reviewed and clarified as part of the
update to the structure of the DMG and
associated roles and responsibilities
section of this Drought Management Plan.
Modelling capability has been improved
allowing us to establish up to date
information on zone surplus and
opportunities to transfer between WRZs in
the most efficient manner. In a drought this
would allow us to prepare preliminary
design options and obtain funding through
the capital assurance process for any
schemes necessary.
We have been working with the
Environment Agency as part of the preconsultation work for our full update of our
DMP in order to identify the mitigation
measures required. The initial outcomes
from this work have been incorporated in to
section 7.5 but further work will continue.
We have reviewed the success of our
communications plan and amended
accordingly.
This would be dependent upon the scale
and severity of the drought, but we have
learnt the lessons for the requirement of
this and it would be the responsibility of the
DMG to evaluate this once it has
convened.
We have been working with the
Environment Agency as part of the preconsultation work for DMP to agree an
effective monitoring plan in the event of an
impending drought. This has been
incorporated into section 7 of this DMP and
we will continue to work with the
Environment Agency to ensure our
monitoring plan is adequate and effective.
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Post-drought Actions
9.1 Identifying end of drought
The end of a drought can be defined as the point at which the risk of impact from drought is no
greater than during a normal year, and where normal conditions have continued for a period of
time. The hydrological conditions as a drought recedes can be complex and identifying the end
of a drought can be difficult to determine. We will confirm first and foremost with the
Environment Agency that the water resource situation has returned to normal before taking any
action. The following stakeholders would also be notified before any actions are taken: Defra,
Ofwat, Water UK, Consumer Council for Water, DWI, and Environmental Groups.
The end of a drought will be determined using the company’s established triggers, with all
restrictions to be removed when groundwater levels have moved sustainably out of Zone 3.
The lifting of restrictions will first require notice to be published on our website and in two
newspapers circulating in the affected areas. Unlike the imposition of restrictions, there is no
lead in time necessary; restrictions will be revoked instantly when the notice is given.
It can take up to 2 years of consecutive above LTA rainfall in order to recover from a long-term
drought scenario. It may require restrictions to be in place throughout this period until
groundwater levels have fully recovered. A media campaign would be regularly reinforced
outlining clear messages and educating customers that restrictions would remain in place
despite heavy rainfall if necessary.

9.2 Post-drought actions
Directly after a drought event, it will be the responsibility of the Head of Production and Supply
to produce a “lessons identified” report that will enable future processes to be improved. This
report will be produced within 3-6 months of a drought ending and will be followed up within a
year with evidence that recommendations were acted upon. The report will include:


A review of the environmental impacts of our drought actions by analysing baseline, indrought and post-drought data.



A review of the effectiveness of any mitigation measures implemented.



A review of the success of any drought permit and drought order applications.



An assessment of how well individual sources delivered additional water and determine
where any re-assessments of yields may be needed or invested to maintain yields of
sources.



An assessment of the effectiveness of demand reduction from the implementation of
demand side drought management actions.



An investigation into whether or not the company would need to make any changes to its
demand forecast or longer term demand forecast.



Whether any investments made as a result of the drought will affect other plans or
programmes.

The post-drought review process will involve close communications with the EA and any other
key organisations. This will principally consist of meetings with follow-up actions agreed
mutually. Additionally a drought workshop would be held to assess the efficacy of the
management process and review whether any improvements or changes to the Drought Plan
were required.
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List of Appendices
The Appendices can be found in a supporting document. Below is a list of the titles:
APPENDIX 1 LONG TERM CONTROL CURVES
A1.1

Long-term control curves: Chalfont Centre, Lilley Bottom and Elsenham Nursery

APPENDIX 2 SHORT TERM CONTROL CURVES
A2.1

Short term control curves: Chalfont Centre, Lilley Bottom and Elsenham Nursery

APPENDIX 3 SCENARIO TESTING AND FORECASTING
A3.1

Calibration of lumped parameter groundwater level models

A3.2

Demand Profiles

A3.3

Initial WRZ Model Results (no transfers or drought management actions)

A3.4

WRZ model results with transfers and without drought management actions

A3.5

WRZ model results with transfers and drought management actions

A3.6

Example utilisation of resources in the worst drought scenario tested

A3.7

Hydrograph analysis rise in groundwater levels

A3.8

Hydrograph analysis fall in groundwater levels

APPENDIX 4 DROUGHT MANAGEMENT ACTIONS
A4.1

Demand options during drought

A4.2

Resource options during drought

A4.3

Temporary Use Restrictions Representation Form

A4.4

Activities covered by temporary bans under the Flood and Water Management
Act 2010

A4.5

Activities covered by Ordinary Drought Orders under the Water Resources Act
1991 and defined in the Drought Direction 2011

APPENDIX 5 ENVIRONMENTAL ASSESSMENT STATEMENTS
A5.1

Summary of environmental assessment of drought permit on River Rib

A5.2

Summary of environmental assessment of drought permit on the River Cam

A5.3

Summary of environmental assessment of drought permits on River Gade

A5.4

Summary of environmental assessment of drought permits on River Ver

A5.5

Summary of environmental assessment of drought permit on Hughenden

A5.6

Summary of Environmental Assessment of drought permit on the River Hiz

A5.7

Summary of Environmental Assessment of drought permit on the River Oughton

A5.8

Summary of Environmental Assessment of drought permit on the River Beane
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A5.9

Summary of environmental assessment of drought permit on River Misbourne

A5.10 Summary of environmental assessment of drought permit on the River Mimram
A5.11 Summary of environmental assessment of drought permits on River Dour
APPENDIX 6 ENVIRONMENTAL MONITORING PLAN
A6.1

Locations of River Monitoring Photographs

A6.2

External data sets used for the monthly hydrological monitoring report

A6.3

Environmental Drought Monitoring Plans
A6.3.1 River Rib monitoring
A6.3.2 River Cam monitoring
A6.3.3 River Gade monitoring
A.6.3.4 River Ver monitoring
A6.3.5 Hughenden Stream monitoring
A6.3.6 River Hiz monitoring
A6.3.7 River Oughton monitoring
A6.3.8 River Beane monitoring
A6.3.9 River Misbourne monitoring
A6.3.10 River Mimram monitoring
A6.3.11 River Dour monitoring

Technical Reports




Affinity Water DMP Technical Report – Drought Management Scenario Planning
Affinity Water DMP Technical Report – Drought Management Scenario Sensitivity
Reporting
Affinity Water DMP Technical Report – Drought Management Scenario dWRMP
alignment
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