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Non-Technical Summary

Draft Drought Contingency Plans

Water companies in England and Wales are required by Statute to have contingency plans for
coping with periods of drought. The Bristol Water Drought Contingency Plan (DCP) sets out
the actions we will take to maintain a reliable mains delivered supply of water to customers
during a period of drought.

We have a limited number of water sources and 85% of these are from river or reservoirs
supplies. The water available from these sources may decline during an intense or long
drought and our plan takes this into account. Drought can vary in length, intensity and impact
so it is difficult to predict the exact character of a future event. To guarantee a secure supply
whatever the circumstances would result either in greatly increased water bills, or be
potentially damaging to the environment. As a consequence, circumstances can occur where
we would ask, or require, customers to reduce their use of water. This action would be needed
to ensure continuous supplies can be maintained during the worst types of drought that the
region has experienced over the past 100 years. In our Water Resources Management Plan
(WRMP) we set out in detail the frequency that customers may be required to reduce their
demand in response to dry periods.

In our area, there is an historic frequency of five to seven dry periods per century severe
enough to cause local water management issues. From this, we estimate that the statistical
requirement for temporary restrictions on customer’s water consumption will occur
approximately once in fifteen years on average.

Our analysis of data since 1830 indicates the occurrence of two extreme droughts. If similar
events occurred in the near future at the current unconstrained level of water demand, there is
a possibility a water supply failure could occur. Such extreme droughts have occurred
approximately once a century. Our plan is intended to mitigate the impact that such an
extreme drought would have on water stored in our reservoirs and reduce the probability of a
water supply failure to less than once in 100 years (avoiding the need for planned cuts to
supply unless the drought was more severe than any ever experienced in the region).

We are not able to predict in advance how severe or prolonged the effects of any drought may
be, or exactly what measures will be required. Our plan is intended to be flexible and provide
a phased and proportionate response as the drought develops. The actions we propose for
mitigating the effects of moderate to extreme droughts and maintaining a piped supply of
water include:

. Publicity and appeals for customers to reduce their water consumption.

. Temporary bans on specified categories of domestic water use.

. Reduction of water demand by cutting system pressures and more leakage control

. Deployment of disused poor quality water sources (with temporary treatment)

. Using drought orders to for temporary bans on discretionary water use by
businesses

We are all at risk from the impact of drought, so it is reasonable that actions to mitigate the
effect of drought are shared amongst stakeholders. If both customers and the company
respond by implementing the actions set out in our plan, we would expect to avoid the
possibility of a wider failure of the water supply system. If the staged implementation of
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measures listed above was not adequate to curtail demand, then we may need to use
emergency drought orders to carry out a programme of rota cuts to supply in order to maintain
water supplies to essential water users, large businesses and vulnerable customers.

At this stage, we are interested in your views on stakeholder risks and the proposals we have
set out for the management of resources during severe droughts. If you wish your views to be
considered as we develop our final plan, you should respond by 4™ February 2012. Any
representations you wish to make can be sent by e-mail to water.resources@defra.gsi.gov.uk,
or by post to:

The Secretary of State for Environment Food and Rural Affairs

Drought Plan consultation

Water Availability and Quality Programme

DEFRA

Area 2C Ergon House

Horseferry Road

London SWI1P 2AL

Water Supply in the Company Area

There are two major categories of water source in the Company’s supply area, and these
sources are utilised flexibly to obtain the maximum benefit to our customers. Water resources
in the Company area alone are not sufficient to meet the normal demand so approximately
50% is imported from Welsh reservoirs via the River Severn.

To the north of the Company area, water from the River Severn is abstracted from the
Gloucester-Sharpness canal.

BRIDOWATER
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In the south of our area of supply, the Mendip reservoirs at Chew, Blagdon and Cheddar will
provide on average 40% of the water required to meet demand. This water stored in reservoirs
is critical in meeting the increased demand during seasonal peak consumption periods.

The remaining water supplied by the Company comes from a number of small groundwater
sources, located across the area.

The water taken from the Severn can be transferred across the network to reduce water
demand in the southern half of the Company area (that would normally be supplied by
reservoirs). By operating in this way, we can manage the rate at which the levels of reservoirs
fall during dry periods (thereby conserving and prolonging reservoir storage). However, if our
reservoirs were to empty completely, we could not supply all of our customers using only
water from the Severn. With empty reservoirs and typical dry weather unrestrained water
demand, providing a continuously piped supply to all parts of our system would no longer be
possible.

The volume that we are allowed to abstract from the Severn is controlled by the Environment
Agency according to their River Severn regulation rules. However, there is usually a surplus
of River Severn water available during the winter. This allows us to augment the natural
recharge of the reservoirs and provides a measure of resilience to dry winters.

Analysis of past events indicates that the Company is vulnerable to droughts that last for more
than a single year and include dry winter periods. This is illustrated in the modelled projection
of how our total water in storage would reduce in response to the type of drought that could
occur on average once every 50 years (assuming the short term forecast for water demand as
set out in this report). The 1 in 50 year drought has ben chosen as it forms the basis of our
assessment of water available as set out in our Water Resources Management Plan (WRMP).

24 month modelled reservoir drawdovwn without customer restraint for severe two season drought
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In this illustration, the transfer from the Severn of approximately 6000 MI of water over the
second year period maintains reservoir storage above the critical level of 10,000 MI. Without
this transfer, the reservoir volume would be below 9,000 MI, supplies would be at risk and
recovery from such a low storage position may be compromised.
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Drought Monitoring and Decisions

Droughts vary widely in their nature and the impact they cause on reservoir volume. Because
of this, the volume of stored water at various points in the year is a good indicator of drought
severity and future supply security.

We have modelled the effect of a wide range of historic droughts upon reservoir storage. This
modelling has been used to inform us of reservoir volumes where we believe particular
mitigating actions should be initiated in response to the increasing risks as water in storage
reduces. The reservoir volumes associated with particular actions may vary according to the
time of year and are usually referred to as control curves. Where stored water volume is above
the Band 1 control curve representing normal operation, we would have operational flexibility
to operate the network to reduce costs and maximise efficiency.

If reservoir volume fell below the lowest control curve, then the risk of supply failure would
increase substantially, unless demand was substantially reduced or alternative sources of
water became available. In between these extremes there is a range of phased actions that are
intended to keep the stored water volume above the control position represented by Band 6.
The actions we propose are summarised in tables 1 and 2 and can be related by colours to the
plot of reservoir control bands below. A storage volume in the lowest band would only be
anticipated in the most extreme type of drought that occur less than once a century (or due to
some other emergency such as the operational loss of a major source).

Between these two extremes, additional control curves have been created, each representing
an increasing level of risk to supply during the developing drought. The actual volume of
water in storage is compared to these control zones throughout the year. If reservoir storage
volume decreases to within any of the lower zones during the year, decisions will be made on
the actions needed to conserve water and minimise the risk of water supply problems later in
the year (on the assumption that dry conditions would continue).

Reservoir control curves for triggering drought mitigation actions
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Actions in Response to Drought

We expect to implement the drought management mitigations detailed in this report as the
trigger levels shown in the plot above are crossed. However, there may be instances that
would cause us to bring forward or delay certain actions, according to specific circumstances
and perceptions of risk.

In responding to drought, we would play our part initially by transferring higher cost water
from the River Severn, River Axe and increasing leakage reduction beyond the strict
economic level stated in our WRMP. As the drought intensified we would begin engineering
works to return to service some small uneconomical sources and reduce bulk supplies and
non-potable supplies to customers if required.

We will ask domestic customers to reduce their demand for water, in particular discretionary
water use such as car washing or garden watering. Initially we would use persuasion through
a campaign of public information and awareness, or direct appeals for restraint. If this failed
to deliver the required reduction in demand, we would use powers under the 2010 Floods and
Water Act to require temporary water use bans on defined categories of domestic and
commercial water consumption. We would implement these bans in a staged fashion as set
out in the industry ‘Code of Practice and Guidance on Water Use Restrictions 2011°. Before
proscribing any categories of water use, we will consult with our customers and have regard
to substantive representations.

In order to manage water demand of non-household customers, we will apply to DEFRA for
drought orders at an early stage of the drought as a contingency. We would fully implement
all actions only if the situation required. A summary of the legislation defining temporary
water use bans and the principles we will follow in implementing the legislation is set out in
the appendices to the report.

The temporary water use bans that we will implement to reduce demand for water at different
stages of drought are summarised in the tables below. Table 1 highlights bans on specific
categories of water use that will have a direct impact on customer amenity. These restrictions
on customer water use will initially be modest and proportional, but are designed to increase
in scope and become more effective as drought intensifies.

Table 2 sets out wider actions, including those that we would take, beginning with normal
operations under dry conditions and extending to the point at which we may have to
implement intermittent cuts to mains supply for some parts of the system. These actions
include establishing communications with stakeholders and regulators, enhanced network
management and leakage control, together with the implementation of emergency engineering
schemes. Further details are provided in the body of the report.
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Table 1 Temporary water use ban categories directly affecting customer amenity

BAND 3

Full briefing of EA
Drought Coordinator
begin

Consultation for non
essential water use
bans

Start full scale publicity & media campaign to save water
High profile appeals and advice for customer restraint
Media campaign to encourage water efficiency

Work with HTA to distribute information via garden centres

BAND 4

Briefing and working
with Business
groups

Application for
drought orders

Further consultation
on water use bans

Temporary ban on the following activities

Cleaning a private leisure boat using a hosepipe

Cleaning a private motor-vehicle using a hosepipe

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

Drawing water, using a hosepipe, for domestic recreational use

Filling or maintaining a domestic swimming or paddling pool

Full media campaign with direct appeals for ban compliance

BAND 5
Application for
additional drought
orders +
emergency drought
orders

Additional bans on household water use

Watering a garden using a hosepipe

Watering plants on domestic premises using a hosepipe

Filling or maintaining a domestic pond using a hosepipe

Non Household water use bans

Watering outdoor plants on commercial premises

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

Operating cisterns (in unoccupied premises)

Cleaning industrial plant (except for health and hygiene)
Suppressing dust (except where controlled by HSE regulations)

Further media campaign with direct appeals for ban compliance

BAND 6
Implementation of
emergency drought
orders

All actions outlined above plus non household bans on
Operating a mechanical vehicle-washer

Cleaning a window of a non-domestic building

Cleaning any vehicle, boat, aircraft or railway rolling stock

Cleaning non-domestic premises

Setting out plans for area supply cuts

Implementing rota cuts on least vulnerable parts of network
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Table 2 Summary of wider mitigating actions from normal operation to severe droughts

Coordinator

water

reduction & pressure
reduction

DROUGHT DEMAND OPERATIONAL AND DEPLOYMENT OF
CONTROL RESTRAINT PLANNING ACTIVITY | ADDITIONAL
BAND ACTIVITY RESOURCES
BAND 1 Normal System operation based | All minor sources brought
background level |} on minimising costs but | into service
balanced against need to
Summer avoid reservoir volume High cost sources brought
advertorial falling to Band 2 on line
activity
BAND 2 Enhanced Increased monitoring Maximise River Severn
Advise key publicity and and management and River Axe transfers to
stake-holders | awareness pumped storage
of situation Minimise use of reservoir
(EA BWB HTA Water e_fficiency water Ensure current _
ccw) promotions _ groundwater a_nd River
Ensure balancing of water abstractions are
reservoir drawdown maximised
BAND 3 Start full scale Increased monitoring Plan engineering for use of
Full briefing of | publicity & media mothballed sources
EA Drought campaign to save | Intensify leakage

Minimise all compensation
releases

campaign for
restraint

orders

Consultation High profile
for non appeals and Maximise Leakstop Reduce bulk supply to
essential water | advice for publicity and encourage | third parties
use bans customer restraint | reporting of leaks
BAND 4 Full media Unauthorised usage Begin implementation of
Briefing and campaign with monitoring and schemes for mothballed
working with direct appeals for | prosecution sources
Stakeholder ban compliance
groups Apply for drought orders | Manage TW to cope with
Ban on use of for non household water | reduced water quality
hose for cleaning ] use ban
and maintenance Postpone maintenance
BAND 5 Intense media Enforcement activity for | Construct schemes to
Briefing of EA, | campaign temporary use bans reinstate mothballed
CCW, DEFRA sources
+Stakeholder Full ban on Application for
groups household emergency drought Manage TW to cope with
hosepipe use and | orders reduced water quality
specified non
household use Plan for rota cuts
BAND 6 Hosepipe and non | Planning supply security | Managing draw off from
Briefing of EA, | essential use ban | for vulnerable customers | reservoirs at low volume
CCW, DEFRA for all customers
+Stakeholder Implementation of Manage TW to cope with
groups Intense media emergency drought reduced water quality

Implement schemes to
reinstate sources
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Section 1. Executive Summary

This document explains how Bristol Water intends to manage water resources and balance
the requirements of customers and the environment during periods of drought. The Company
has always maintained a publicly available contingency plan for coping with dry weather.
The Floods and Water Management Act 2010 has resulted in a number of significant changes
to the nature and implementation of temporary water use bans Defined in the Drought plan
Direction 2011. There are further requirements for additional stakeholder consultation at all
stages of implementation of drought mitigation actions. The company Drought Contingency
Plan (DCP) has been reviewed and updated within the context of the new legislation.

- We have provided notice of pre consultation on our plan to the Statutory groups
identified in the Drought Plan Regulations, together with a wider group of
stakeholders during the development of our draft plan. There are no licensed water
suppliers to consider within our Company area.

- No material has been excised from the public version of our plan on grounds of
commercial confidentiality. Following the direction of the Secretary of State at our
2006 drought plan submission, no detailed supply schematics or depictions of mains
networks are provided. With the agreement of the Secretary of State, Appendix 9 of
the consultation draft has been redacted. This particular section contained a detailed
depiction of site specific treatment process and water abstraction arrangements (both
existing and proposed). This detail falls within the category of security sensitive
information which AN/11 ed3 states must not be published or placed in the public
domain.

- Our screening indicated that a formal SEA is not required for the Drought
Contingency Plan for the following reasons:

o None of the temporary proposals in our plan affect or are affected by
wider development issues. No permanent development plans are
generated as a consequence of our drought contingency plans.

o The actions listed in our plan are all short-term operational activities,
and will be put in place as temporary measures only as long as the
drought may last (typically eighteen months).

o The drought contingency actions we have proposed are based upon an
overriding public interest to maintain, wherever possible, a continuous
mains supply of water for human health. Our actions are designed to
prevent or delay a widespread civil contingency triggered by a water
supply failure.

o We do not plan to seek changes to existing abstraction conditions or
modify any other existing statutory permits or licenced volumes.

o We do not expect to affect statutory sites in any way other than is or

has been the norm and is encompassed within our existing permits and
citations.
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o By statute our plan has to be reviewed and updated every three years,
allowing new issues, or better environmental data to be considered and
consulted upon at frequent intervals. This provides a higher level of
review than would be afforded by a single SEA.

- Our plan assumes full conjunctive use of all resources in the Company area as
detailed in the 2009 Water Resources Management Plan (WRMP). This is made
possible by the high degree of connectivity and flexibility in the raw and treated water
mains systems.

- The drought control curves and the model predictions are based on long-term inflow
sequences from 1830. This includes the nationally significant droughts of 1921 and
1933 and some notable droughts in the 19" Century. The inflows predicted for
1933/34 define the most severe multi season drought within that period of record.

- This plan details our operational response to drought, and includes a risk margin for
climate change. We have assumed that water available and demand for water is that
set out in our 2009 WRMP for year 2015 (i.e. at the end of AMP5 and the time when
the next Drought Contingency Plan would be expected).

- We have assumed a risk margin on top of the estimation of dry weather demand
equivalent to the headroom margin for 2015 as set out in our 2009 WRMP.

- We have assumed that non-potable supply contracts will operate at the volume
indicated in out 2009 WRMP (i.e. at 22 MI/d, although we have none in place
presently).

- Our projected effect of demand restrictions on water consumption is based on the data
recorded during periods of demand restrictions in south-east England during the
2004/06 drought.

- We consider that drought measures implemented as stated in the plan would be
sufficient to maintain the piped supply of water under conditions similar to those
experienced during the worst drought the region has experienced during the last
100 years.

- Droughts are variable in impact and duration and customer response to restrictions to
their use of water is not completely predictable. As a consequence, we are not able to
guarantee that the actions contained within our drought contingency plan will deliver
the outcomes described.

- If we are not able to mitigate the impact of drought as set out in this report, we would
as a last resort need to seek emergency drought orders to operate area rota cuts to
supply. At current levels of water demand, we consider that the risk to customers of
this occurring is less than once in one hundred years. This low level of risk could be
reduced further with additional investment, but would result in higher bills for
customers.
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The Drought Contingency Plan is updated and re-submitted for public consultation
every three years, following formal publication. This allows issues such as climate
change, increased demand for water and changing operational circumstances to be
fully addressed and our plan modified as appropriate.

The Drought Contingency Plan is published as an electronic document and made
freely available from the company web site, or as a paper document upon request.

In addition to the Drought Plan Direction 2011, the Company Drought Contingency Plan
must also comply with the requirements set out in the Drought Plan Regulations (DEFRA
2005). These regulations define the statutory process for consultation, representation and
review. By the end of the process, we have, or will have complied with the requirements as
set our below:

To consult as widely as possible with the bodies suggested prior to developing the
draft plan, particularly with the main statutory consultees.

To produce a draft Drought Contingency Plan for submission to the Secretary of
State, in accordance with the Drought Plan Directions.

To consider all formal representations forwarded to us, or to the Environment Agency
from the Secretary of State after the consultation period.

To demonstrate how representations have been considered, or taken into account
within our plans.

To comply with any direction from the Secretary of State to hold an enquiry and
requirement or direction regarding the final drought plan.

To publish, and disseminate the final plans by appropriate means.

These statutory requirements are designed to provide an opportunity for the views of
interested persons or organisations to be taken into consideration. You may send your
representations by e-mail to water.resources@defra.gsi.gov.uk, or by letter to:

The Secretary of State for Environment Food and Rural Affairs
Drought Plan consultation

Water Availability and Quality Programme

DEFRA

Area 2C Ergon House

Horseferry Road

London SW1P 2AL

In order that we have sufficient time to consider your representation, you should respond to
the Secretary of State by the end of the first week of February 2012.
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Section 2. The Drought Contingency Plan

For the Drought Contingency Plan, 2011 we have consulted widely prior to the release of the
Draft Drought Contingency Plan. These stakeholders included:

- Environment Agency

- Natural England

- Consumer Council for Water

- Ofwat

- National Farmers Union

- Horticultural Trades Association

Other groups and interests were consulted and the full list of those contacted at the pre-
consultation stage is provided in the appendices, together with their representations.

2.1 Changes for 2011 Drought Contingency Plan

We have reviewed our short term and long-term demand forecast as part of the work carried
out for our Water Resources Management Plan (WRMP). Over the past 10 years, overall
demand for water in the company area has fallen significantly. This trend is expected to
continue as we implement the demand management options within our WRMP. In addition,
the raw water reservation for a major customer has been terminated releasing some additional
resources during the short period covered by the Drought Contingency Plan (DCP).

Drought contingency actions

As consequence of a reduced demand for water, we have reconsidered some drought
contingency actions that were contained in the 2006 plan. Typically these would be actions
that are high risk, derogate other rights holders or those that would not have a material effect
on the provision of water. The contingency schemes we have excluded from this version of
our plan covering the AMP 5 period are:

- Extra abstraction from Malmesbury sources - Effect on protected rights
- Reduced compensation flows - Marginal impact on resources
- Floating Harbour transfer - Quality, legal and engineering risks

Further details are provided in the report on the reasons for the exclusion of these schemes in
section 3.

River Severn

We have reviewed the Environment Agency 2009 Drought Contingency Plan for the
Midlands and associated operational requirements for the River Severn during drought. The
revised plans do not call for any additional drought abstraction reductions at Purton above
those identified in the current licence. The impact of these constraints is to reduce the daily
abstraction at Purton from 210 Ml/d to 195 MI/d during the River Severn tidal and flow
conditions specified in the licence. We have included these demand reductions in the
assessment of yield for our WRMP and this Drought Contingency Plan.

2.2 System Description
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Bristol Water’s area of supply covers 1000 sg. miles and includes a population of over
1.1 million people. The area includes Bristol and many satellite towns and villages within a
20-mile radius of Bristol. The Company has the following sources of water:

- A number of minor groundwater sources such as springs, wells and boreholes.
- Three major impounding reservoirs collecting water from the Mendip hills catchments.
- A major water import from the River Severn via the Gloucester and Sharpness canal.

There is a significant degree of resilience and connectivity in both in the raw water mains
networks and the treated water bulk transfer systems. This flexibility permits the sharing of
resources, and allows optimum use according to seasonable availability. As a result, the
supply area is operated as a single resource zone in which all sources are used conjunctively.
Further details of the system operation can be found in the company WRMP (2009),
available on the Bristol Water web site.

2.2.1 The Availability of Resources

The quantity of water available during our design drought (the deployable output) has been
determined in the WRMP, 2009. The parameters that form the basis of the deployable output
are:

- The volume of raw water reservoir storage available, contracted water reservations
and effects of any conditional reduction in abstraction quantity defined in licences
and permits

- The likely volume of inflow to the Mendip reservoirs during dry weather from the use
of a calibrated rainfall/run-off model for the catchments.

- The likely output from the groundwater sources from analysis of dry year output (this
data primarily reflects data for the 1975/76 drought).

- The water available during dry conditions from the River Severn, using the 1975/76
Severn drought as the model for the reduction in abstraction that may be required at
the Sharpness intake (as governed by flow conditions in the River Severn).

- The demand projections in our WRMP and addition of dry weather discretionary
water use (garden watering for example). This discretionary use component is based
on demands recorded in the last drought that had a significant impact the Company
(1995/96).

Reservoir storage is critical to the resource system. In total approximately 35% of the
deployable output is derived from the yield of the three Mendip reservoirs. During the
summer months, water from the reservoirs is used to meet the peaks in water consumption.
The theoretical maximum volume of all of the major reservoirs is 38,000 MI. However, these
reservoirs are very shallow, with an average depth of approximately 4 m. For physical
reasons, the last 20% of water stored in our 6 reservoirs may be difficult to abstract at the
required rate using existing infrastructure and operational arrangements.

As the total volume in storage falls below approximately 10,000 M, the level of water in
each of the individual reservoirs may cause the following problems:
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- Intake pressures will be reduced and may result in reduced rates of abstraction or
pump failures.

- Low water levels and high temperatures usually cause large algal blooms that block
screens and filters.

- The release of nutrients at low water levels will result in low oxygen levels and high
levels of iron and manganese in raw water at treatment works.

- The conditions above will exacerbate colour, taste and odour problems leading to
treatment difficulties and reduced treated water output.

- Low water levels will result in an increased concentration of protozoan parasites,
such as Cryptosporidim.

These problems may cause operating difficulties that will require temporary engineering
modifications to works and additional manning to maintain output. Such modifications range
from the basic additional temporary boosters or screen cleaning to complex schemes,
requiring overland pumping arrangements or use of additional temporary treatment plant.

Our modelling informs us that our proposed drought contingency measures would reduce the
probability of total reservoir volume falling below 10,000 Ml. We have not operated
reservoirs at such a low levels since 1995 and have no recent experience of the type of issues
that may occur. However, our general operational experience would allow us to respond
flexibly to specific problems as they occurred.

The assumptions we do make for operation during drought are:

- That all sources can deliver water at their theoretical dry weather maximum yields
throughout the year.

- That there is no major loss or damage to any part of the supply and treatment system
resulting from vandalism, terrorism, civil commotion, or extreme weather conditions.

- That the poor quality water supply from the River Axe will be utilised, and is
assumed to have no adverse effect on the operation of Cheddar treatment works (this
works is normally only supplied by a very high quality source and a reduction in
water quality could cause performance issues for the slow sand filters).

2.2.2 Expected frequency of drought mitigation

As is the case with all other water companies, Bristol Water cannot undertake to provide an
unrestricted supply of water, under all climatic conditions at an affordable cost. So that
customers can understand the risk to their supply security, we have calculated the theoretical
frequency that some form of restriction to customer water demand will be needed to maintain
supplies in dry periods.

We have determined the water available from the resources system during dry weather using

historical climate data and calibrated hydrologic models. These models have been used to
generate a synthetic inflow record for the main reservoirs from 1830 to 1960. From 1960,

6 09/12/2011



Drought Contingency Plan Bristol Water Plc

actual recorded inflows are used. Model projections have been verified against actual system
performance for recent droughts such as 1990 and 1995.

This inflow data is then used for the behavioural analysis of the supply and demand
components within our conjunctive use system, and is detailed in our WRMP.

Within the past 100 years, there are two drought occurrences with the potential to cause
reservoir storage to fall significantly below 10,000 MI if the demand for water is not
constrained or reduced by a reasonable amount. If the volume in reservoirs were allowed to
fall below this level, there would be an increasing probability of a supply failure if the
drought were to continue beyond 24 months.

These two critical droughts develop over two years with a dry winter between. In our record
these are identified as:

- The most severe two-season drought of 1933/34 — Probability of occurrence is likely
to be less than once in 100 years based on the climate record from 1910.

- The less severe two season drought 1943/44 - Probability of occurrence
approximately once in 50 years based on the climate record from 1910.

There is also a risk to water supplies from a severe single-season event of the type
represented by the 1920/21 drought (the most severe of its type in the record). However, the
behavioural analysis shows reservoir levels normally recover from these single-season events
and would not normally require drought contingency in the form of customer restrictions to
use (unless implemented as a precaution or where it was thought the drought could becomes
a two-season event).

The pattern of reservoir draw-down indicates that the restrictions to demand are more likely
to be implemented in the second season of the two-season drought (because during the first
year the reservoir volumes reduce to within an acceptable margin). To make allowance for
the fact that drought contingencies may be applied too late to have a useful impact, we have
developed reservoir control rules that make allowance for multi-season events. As a
consequence, application of these control rules may trigger drought actions during the single
season dry year (even if subsequently they turned out not to be required as the drought did
not develop fully).

This approach is intended to conserve resources during a dry period that may later become a
drought. However, our methodology means there is statistical risk of restrictions to
customer’s non-essential use of water occurring once in 15 years, as set out in our WRMP.
This is our stated ‘level of service’ position at the point when the demand for water would
require all of the water available from our sources.
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23 Drought and current demand for water

2.3.1 Demand projections

Demand for water in the company area has been decreasing steadily since the mid 1990s. The
average daily volume of water put into the supply network in recent years has been
approximately 280 Ml/d compared to 330 MI/d fifteen years ago. This decline in water
demand is mainly due to a reduction in non-household consumption and leakage. The plot
below illustrates how much the annual average demand for water has fallen below the level
of consumption required to trigger reductions to customer’s discretionary water use (in
regulatory terms this is equivalent to the water available for use at current level of service). A
higher level of service, e.g. planning for customer restrictions at 1 in 20 years would result in
the red line being lower.
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As a consequence of actions proposed in our WRMP, we expect water demand and
distribution input to decline further over the next 10 years, as set out in the plot below.
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The plot also shows what the projected distribution input would need to be including the
additional impacts of dry weather on customer consumption and the further effects of climate
change and a risk allowance for the target headroom as calculated in our WRMP.

The plot shows that the demand for water projected in our WRMP remains below the level
that could trigger a resource failure at our current level of service, even when allowing for
other risk factors. Over the next ten years, distribution input is unlikely to exceed an annual
average daily quantity of 305 Ml/d.

The Mendip reservoirs are used to cope with summer peaks in demand for water, minimising
peak period criticality issues (for water resources). We have modelled the impact of high
seasonal demands on current projected volumes for water into supply using the monthly
variation of consumption based on peaking factors observed in 1995/96, a notably hot and
dry year. This 24 month profile for an annual average distribution input of 305 Ml/d used for
testing drought scenarios is shown in the plot below.
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The effects of drought on the resources system have been modelled using projections of
water availability during drought and the forecast demand for water, as detailed in the
sections above. We assess the impact of drought and water demand on our supply system in
terms of the reservoir volume available to maintain continuity of supply. Once reservoirs
volume is below 10,000 MlI, long term supply continuity is less certain. Differing droughts
will have differing impacts over time on reservoir storage. We have used the most extreme
droughts in our historic record as modelling scenarios. These droughts include:

- The most severe single season drought 1921/22

- A severe two-season drought 1943/44 and 1975/76
- Acute winter drought 1975/76

- The most severe two-season drought 1933/34

- The most severe longest drought 1904 to 1907

9 09/12/2011



Drought Contingency Plan Bristol Water Plc

2.3.2 Scenario Analysis

Analysis of historical drought data indicates that with our resource mix, the greatest system
impacts are from two-season droughts. This might be two very dry summers in a row, or a
dry summer with an intervening winter drought. The occurrence of a winter drought occurs
more frequently and has the most significant effect. Therefore, the resources system is
affected more significantly by an extended dry period than for a single severe summer event.
The longest, most severe drought captured by our historical data occurred between 1904 and
1907.

The plots below illustrate how the total volume of water in our reservoirs would theoretically
respond over an extended period if we were subject to unrestricted water demand and the
drought scenarios outlined above.
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48 month modelled reservoir drawdown without customer restraint for 1904 - 1907 drought
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The projection of reservoir drawdown in response to drought is based on the following
planning assumptions:

- The annual average distribution input is maintained at 305 MI/d over the period (net
of bulk supplies).

- No restrictions to customer water are assumed in the modelling outturns set out
above.

- Groundwater sources are assumed to operate at their full dry year output over the
period.

- Reduced abstraction periods due to regulation controls on the River Severn are
included.

- Bulk supplies to and from Wessex Water are maintained at their full contract rate for
the period.

- Non potable supplies are maintained at 22 Ml/d over the period (although we have no
contracts at present, there may be some in place prior to the next DCP).

- The sustainability abstraction reduction for Malmesbury sources is maintained at
10 MI/d over the period.

- The level of source outage in the drought year is assumed to be 5 Ml/d, approximately
half that allowed for in our dry year WRMP (reflecting improved management to
keep sources operating and reduce long term risks).

From the simulation of reservoir levels, the 1933-34 two-season drought remains the most
serious threat to continuity of supply. Fortunately droughts of this severity are rare. Based
upon a probabilistic analysis of data from 1830, the expected frequencies of the type of
droughts modelled in the scenario are as follow:

. Less than once in 100 years for an extreme 2 season drought — 1933/34.
. Less than once in 100 years for extreme single season drought —1921/22.
. Less than once in 100 years for long multi season droughts - 1904 to 1907
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. Approximately once in 50 years for a severe two-season drought - 1943/44.
. Approximately once in 20 years for a moderate two-season drought —1975/76.

The drought of 1933-34 was so severe an event for the region that if it was to be repeated
today, there is a possibility that reservoir volume would be reduced below 10,000 Ml with
likelihood of a supply failure if action was not taken to mitigate the effects. The actions
outlined within our Drought Contingency Plan are tested against this drought scenario as it is
the worst in our record.

We have modelled a sequence of drought measures that would be sufficient to maintain the
total reservoir volume at close to 10,000 MI. These drought measures are set out in detail
later in this report. These measures will be phased in according to the severity of drought
conditions and are summarised below:

- Liaison with regulators, businesses and other primary stakeholders to ensure
awareness and understanding of the developing situation.

- Resources operation to maximise transfers from River Severn sources and other high
cost supplies to conserve reservoir volume.

- Use of targeted publicity campaigns to encourage wise use of water to minimise
consumption, garden watering and other discretionary use.

- Enhanced level of leakage reduction and reductions of bulk transfers and raw water
industrial supplies where possible.

- Phased implementation of domestic non-essential water use ban covering a range of
categories as set out in the Floods and Water Management Act 2011 and the Drought
Direction 2011.

- Implementation of engineering schemes to allow licensed but disused sources to be
returned to service.

- Application for drought orders to allow a phased commercial non-essential water use
ban.

These actions would ensure that a continuous mains water supply would remain available for
any drought up to and including the most severe drought recorded in our area since 1830. A
drought of this or similar characteristic has a likely return period, as currently calculated, of
slightly less than once in 100 years.

Other than some minor springs and wells that are referred to below, we have no readily
available alternative sources of supply of a material quantity within our area. Sources that
could be made available, such as the River Avon, could not be deployed within the short
period of time to mitigate the most extreme droughts (unless there was pre-placement of the
required infrastructure). In the event of a more extreme drought than we have assumed, we
would expect to use emergency drought orders to restrict water use by implementing area
wide cuts to supply, if the drought measures we propose did not reduce demand for water
sufficiently.
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Over the next 5 to 10 years, the risk borne by customers is of a partial or intermittent water
supply for a few weeks at the end of the most extreme drought having a probability of
occurrence of less than 1 in 100. To mitigate this risk further would require additional
investment to pre-place infrastructure for emergency supplies (this would add to customers’
bills and create infrastructure that may never be used).

2.3.3 Control Curves

The level of water contained in reservoirs informs our management decisions regarding use
of water resources during the year. As our raw water system is well interconnected, we are
able to treat our 6 primary impounding reservoirs as a single unit. As the total stored water
volume varies across the year, specific actions may be triggered at different times of year.
The method allows a phased response to a potential drought as it develops.

When the total reservoir volume is relatively high, the control curves will be used to manage
source use and pumping in order to minimise costs. As total storage volume declines or
become unusually low, additional actions will be taken. In the early stages these actions will
be to deploy additional resources or support reservoir storage by using higher cost sources. If
these actions do not arrest the decline in stored water volume, there are additional control
curves to trigger appeals for restraint, temporary water use bans, drought orders and
ultimately emergency drought orders, as the last resort.

The plot below outlines proposed reservoir volume control curves that trigger key actions in
our drought contingency plan. Within each band, we would implement the activities set out
below in this report (and outlined in tables 1 and 2 of the Non Technical Summary).
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Above Band 1, we expect no resources management issues other than the operation of the
resources system to minimise pumping and treatment costs. As the volume of water stored in
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our reservoirs crosses the control bands, a basket of mitigation measures will be triggered.
These measures act in a cumulative manner so at the point storage volume was in Band 5, all
of the measures triggered by previous bands would also be in force.

- Band 1 - normal operational control curve, in this band we would:
Ensure all available resources are in operation at optimum outputs
Initiate transfer of water from the Severn
Step up monitoring of levels, source outputs and climatic data
Consider low level publicity and information output

- Band 2 - dry conditions operational actions include:
Maximising transfer from River Severn sources
Maximise outputs of groundwater sources
Implement background publicity campaign to encourage wise us of water
Increase critical site/flow monitoring
Advise stakeholders of potential situation
Begin review of schemes for drought management

- Band 3 - drought develops and requires additional actions to:
Advise EA and other stakeholders of start of drought management
Increase frequency of resources management meetings
Begin full media campaign in press and radio to conserve water
Consultation with customer and stakeholders e.g. HTA
Advertise impending set of stage 1 of temporary domestic water use bans
Initiate additional leakage control measures
Prepare application for drought orders (non household water use bans)
Minimise all compensations and discharges where possible
Initiate phasing of drought contingency engineering schemes
Review any representations regarding temporary domestic water use ban

- Band 4 - Temporary bans on customer water use:
Implement stage 1 of temporary domestic water use bans
Press, radio and television campaign to explain water use restrictions
Full briefings and partnering stakeholder groups (e.g. HTA)
Advertise impending set of stage 2 of temporary domestic water use bans
Apply for drought orders (non household water use bans)
Begin implementing drought contingency engineering schemes
Carry out any enforcement actions for breaches of domestic water use ban

- Band 5 - All domestic temporary water use bans will be in force at this point
Implement stage 2 of temporary domestic water use bans
Implement stage 1 of drought orders (non household water use ban)
Press, radio and television campaign to explain further water use restrictions
Maximise publicity for drought orders
Construction phase of engineering schemes to return mothballed sources
Application for emergency drought orders
Managing treatment works to cope with poor water quality
Begin planning for rota cuts and emergency supplies
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The plot below illustrates the theoretical impact on reservoir volume if all measures in bands
1 to 5 were fully implemented and effective. For a repetition of most extreme drought in our
record, the plot below shows it is likely that actions in bands 1 to 5 would be sufficient to

Bristol Water Plc

Band 6 - Reservoir volume in this band indicates the drought is extreme

Implement supply security for vulnerable customers

Briefing with local health authorities to protect vulnerable customers

Full operation of previously disused sources
Begin implementation of rota cuts

avoid rota cuts (assuming the measures delivered the outcome we have predicted).

The red line illustrates the impact of the 1933/34 drought with no drought contingency
measures. The blue line illustrates the impact of the same drought, but with the effect of all

of the drought management in place.
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Section 3. Measures to Manage Demand and Supply

Once a drought has been identified, develops and intensifies, the company proposes a phased
implementation of measures to constrain demand and utilise alternative supplies. These
measures will range from low-level background information and appeals to temporary
engineering schemes. These are summarised in the appendices. The decisions as to what
action to take will be subject to the quantity of water in reservoirs relative to the control
curves and other operational factors. The Resources Committee meets monthly to review
these issues and set out a strategy to manage resources in future months. During a drought,
additional meetings would be held encompassing other senior managers and executive
directors.

3.1 Demand Management

The Company has three strategies to manage demand. These concentrate on the following
activities, in priority order:

- Publicity ranging from background information to multi media advertising and
appeals

- Network changes, from reducing system pressures to enhanced leakage control
- Enforced restrictions on consumption for domestic and business customers

3.1.1 Publicity and media

During normal seasonal conditions, background information on water efficiency,
management of domestic water supplies, resources availability is made available. During dry
or warm conditions the publicity effort is stepped up by making use of:

- Press releases

- Editorial articles or programmes in the local media

- Advice on efficient use of water in the garden

- Promotion of the use of water efficiency devices to save water
- Weather awareness and resource awareness briefings

- Environmental and conservation awareness briefings

- Atrticles and water efficiency advice on the Company web site

If the situation appeared to deteriorate, the next stage would be a full media campaign in the
local press and radio involving detailed briefings, advice regarding appropriate water use and
appeals for customers to reduce their water consumption and use water efficiency devices.
Where temporary water use bans were in prospect, these would fully advertised in the local
media and on our web site, with particular emphasis on any consultation requirement. We
would indicate the steps we will take to enforce the ban on use and the penalties for non-
compliance.

In the early stages of a full publicity and media campaign, we believe we could reduce
household consumption by approximately 2 Ml/d. This figure is based on an average
reduction of approximately 1% of household water demand. The average reduction in
demand observed in the 2003 south east of England drought was approximately 2.5%
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ignoring outliers, but was associated with a hosepipe ban, so we have reduced the assumption
attributed to publicity alone. We would expect as the message became more urgent, there
would be a greater impact on water demand, but this becomes less material compared to the
impact of actual restrictions.

3.1.2 Network operations

The company has maintained a leadership position on leakage control for many years and
since 2010 has made a step change to leakage reduction. We aim to reduce leakage from
54 Ml/d to below 49 MI/d by 2015 as set out in our WRMP.

Further short-term reductions in leakage are possible within the timeframe over which most
droughts have occurred. These reductions could not be sustained economically or for very
long periods. However, we would expect to implement additional leakage control by:

- Further reductions in system pressures in controlled zones (this may increase
complaints of poor pressure and no water)

- Additional active leakage control and burst repair from redeployment of resources (as
already takes place in cold winters to cope with peaks in bursts)

- Maximising our publicity for Leakstop activity to encourage customers to get their
service pipes repaired

- Promote the company Leakline service to encourage customers to report leaks to our
control room

- Increase regulations inspections and reduce notice periods for waste notice
compliance

We believe that these measures taken together could reduce demand for water by
approximately 2 Ml/d on average over the year. Most of the saving would come from system
pressure reductions and zonal control during summer. In winter, the benefits would be
delivered by accelerated burst location and repair (as currently is the case with our
management of severe winter events).

3.1.3 Restrictions on customers demand

As the drought develops the Company would implement temporary bans on specified
categories of water use as defined in the Floods and Water Management Act 2010 and the
Water Use (Temporary Bans) Order 2010. We will also seek drought orders to reduce
commercial demand for water as set out in the Drought Direction 2011.

Following the industry Code of Practice and Guidance on Water Use Restrictions 2011, we
would implement temporary bans to clearly identify categories of water use in a proportional
and phased manner, as set out in the sections below. Both household and non-household
restrictions to use would be applied so that the least damaging and inconvenient restrictions
would be implemented first. The legislation defining the type of water use temporary
restrictions allowable is provided in the appendices.

In order that customers receive a clear and unambiguous message we have grouped
categories of restrictions together for linking to a specific reservoir control position (as set
out above).

In the early stages of the drought we would advertise that temporary water use bans may be
required, the reasons for them, the nature and when they may be applied, seeking
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representations from customers. We will make it clear in any consultation and guidance to
customers which temporary restrictions we intend to apply. We will state at the time of
consultation if we consider any exemptions and concessions will apply to the cited
restrictions.

The primary requirement of our plan is to substantially and rapidly reduce demand for water
in order to prolong future supplies. To ensure this we have not planned to offer any
concessions or flexibility to water use bans for any specific groups of customers. However
we would have regard to representations received from customers during the consultation
process. The categories of water use we will control at the appropriate stages of drought are
set out below.

3.1.4 Household water use bans
Stage 1 domestic non-essential water use ban (applies when reservoir levels are in control
Band 4 and higher).
- Cleaning a private leisure boat using a hosepipe
- Cleaning a private motor-vehicle using a hosepipe
- 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
- Drawing water, using a hosepipe, for domestic recreational use
- Filling or maintaining a domestic swimming or paddling pool

Stage 2 domestic non-essential water use ban (applies when reservoir levels are in control
Band 5 and higher).

- Watering a garden using a hosepipe

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

- Filling or maintaining a domestic pond using a hosepipe

In order to implement commercial water use restrictions, we are required to seek drought
orders from the Secretary of State. Because of the lead time required for approval, an
application for drought orders would be made in the early stages of the drought, although
restrictions may not be implemented until the appropriate control position was reached. We
do not believe the stage 1 bans would compromise the operation or have a severe financial
effect on businesses affected. However, the stage 2 bans could result in a business loss in
some cases if operation has to be suspended and would only be applied as a last resort as the
company were preparing to implement temporary cuts to supply.

3.1.5 Non-Household water use bans (using drought orders)
Stage 1 commercial non-essential water use ban (applies when drought orders agreed and
reservoir levels are in control Band 5 and higher).

- Watering outdoor plants on commercial premises

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

- Filling or maintaining a pond

- Operating cisterns (in unoccupied premises)

- Cleaning industrial plant (except where required for health and hygiene)

- Suppressing dust (except where controlled by HSE regulations)
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Stage 2 commercial non-essential water use ban (applies when drought orders agreed and
reservoir levels are in control Band 6).

- Operating a mechanical vehicle-washer

- Cleaning a window of a non-domestic building

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

- Cleaning non-domestic premises

The impact that proposed demand measures has on demand for water has been based on the
analysis of data collected during the 2003 drought in the south east of England. This
information from this study is incomplete, limited and not compatible with current demand
management tools (report Modelling the Impact of Restrictions on Demand During Drought
07/WR/02/3). However, the data does provide some scale as to the probable effects of
temporary water us bans for household customers.

In 2003 the average monthly percentage reductions in non-leakage water demand recorded in
the south-east together with our scaled reductions for each stage of our temporary water use
bans are as set out below:

Month | 2003 2003 2003 BW BW BW
Drought | Drought Drought projected projected | projected
Appeals | Sprinkler Full Appeals Stage 1 Stage 2
Unattended | hosepipe
use ban ban
APR N/A 3.3% 3.4 0.8% 2.4% 4.8%
MAY N/A 3.3% 7.3% 1.0% 3% 6%
JUN N/A 4.9% 7.6% 1.5% 4.5% 8.7%
JUL N/A 5% 9.3% 1.6% 4.8% 9.5%
AUG N/A 5.9% 8.9% 0.9% 2.9% 5.7%
SEP N/A 5% 560 * 0.8% 2.4% 4.7%

For the purposes of our projection, we have assumed that an unattended hose-pipe ban is
approximately the equivalent of our stage 1 household temporary use ban. The percentages
are cumulative from left to right so that the savings in the right columns include the impact of
actions to the left. Our percentages appear slightly lower because we have smoothed the
demand reductions across the complete year to match our dry weather consumption profiles.
This assumes that some demand reduction effects will occur during winter. The total profile
for the volume of demand reduction from domestic temporary water use bans across the year
is shown in the plot below.
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Impact of household temporary water use bans over 12 months
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Non-essential commercial use is considered a relatively small component of non-domestic
demand. Company non-domestic demand is approximately 60 Ml/d. We have used the same
planning figure for savings in non-essential use as calculated by the WR061 methodology
used for our previous plan (approximately 2% of total). Commercial consumption of water
shows little seasonal variation, so the projected savings are applied equally across the year.

We have split the projected reduction in demand equally between stage 1 and stage 2 non-

household non-essential water use.
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In addition to statutory controls on water use, we would contact our larger customers to
discuss any opportunities to reduce water consumption, as detailed in the section on

communications and management.
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3.1.6 Supplies to other water undertakings

The company has a supply agreement to provide up to 11.3 Mld of water to Wessex Water
via a treated water pipeline to the city of Bath. We would operate flexibly to meet this
transfer requirement. However the agreement with Wessex Water allows the supply to be
reduced or stopped in the event of a drought. As part of our stakeholder communication and
management of drought issues, we would be in regular contact with Wessex Water.
Discussions may include temporary variations to the quantity of supply allowed under the
Bulk Supply Agreement.

3.2  Supply Management

During a period of drought, the Company would expect to increase the availability of water
above that stated in our WRMP by re-establishing supply from currently disused low quality,
low yield, high cost sources.

The additional sources that could be made available are not currently in use for the following
reasons:

- The sources are small and have a low yield

- They are subject to periods when water quality is unacceptable with legacy treatment
- They are high risk with respect to the presence of the Cryptosporidium oocyst

- They would need advanced treatment methods to overcome the issues above

- Their use may impact third parties

- They would need to be operated manually to avoid quality issues

We retain the abstraction licences for these sources for emergency use. However, they are not
required to maintain current supply demand balance and would be uneconomic to operate on
a daily basis. These sources are detailed in the table below:

Source Expected yield Action required for use

Gurney Slade 2.0 MI/d Temporary membrane Plant
Honeyhurst 2.3 Ml/d New transmission main

Shipton Moyne 1.0 MI/d Modification of TW and operating rules
Cold Bath spring 3.0 Mi/d Operating rules to avoid poor quality

It would be costly in both temporary plant and operating staff to bring some of these sources
into supply. However, when taken together, they do provide a worthwhile resource of up to
10 MI/d during dry conditions for temporary or emergency use. The expected profile of yield
from these sources over the year is shown in the plot below:
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Projected monthly yield of disused sources returned to supply
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All of these sources have been used in the past and have buildings, power supplies and mains
connections available. This would facilitate any installation of temporary or upgraded plant
on site.

Honeyhurst well can provide a useful volume of water in one of the more stressed areas of
the network. However, the water is from shallow springs and due to DWI regulations it is no
longer possible to chlorinate and put into supply as in the past. We propose to construct a
pipeline to pump this water 4.2 Km to our large works at Cheddar for treatment. The return
to service of this source has already been identified in our WRMP and implementation is
expected in AMP6. Some pre-planning work has been carried out that would enable this
main to be constructed rapidly ahead of its intended implementation (albeit with some
temporary overland sections if needed).

Gurney Slade is a poor quality, high turbidity source impacted by quarrying above the
aquifer. Returning this source to service will eventually require the installation of a
membrane treatment process. As a temporary measure we would use a packaged submerged
membrane plant to cope with the turbidity of the water and the risk from Cryptosporidium.
Although the installation of such plant is relatively simple, the manufacturer could only
guarantee construction and commissioning within a six-month period. Pre-placement work of
power supplies, bearings and connection points would be carried out while the package plant
was constructed.

The Malmesbury sources at Shipton Moyne and Long Newnton already have capacity to
deliver additional water from the aquifer. In our previous plan, we assumed an extra 4 Ml/d
abstraction. However, modelling indicates this increase in abstraction in drought conditions
could impact other protected rights. For this plan we have assumed an increase in abstraction
of an additional 1 MI/d (The total abstraction of 9.0 Ml/d is still less than 50% of the licenced
volume).

Cold Bath spring is polluted by contaminated leachate from local landfill sites. The quality is
particularly bad in summer. Consequently, we plan to take the water only in winter. To

22 09/12/2011



Drought Contingency Plan Bristol Water Plc

overcome the high nitrate and ammonia levels in the water, we would blend the water with
higher quality water at our Barrow treatment works to reduce the concentration of proscribed
substances to within DWI standards. The mechanism to allow abstraction, transfer and
blending is already in place. However, extra monitoring will need to be installed to reject the
spring water if out of specification.

The company has design plans worked out for the engineering schemes required to bring
these sources into production. An abstract of our design plans for works to enable
Honeyhurst and Gurney Slade to be put operated is included in the appendices.

When the volume of water stored in reservoirs is in control Band 3, we would begin planning
the implementation of the additional required works to utilise these sources. We anticipate it
may take as long as six months to complete some of these projects and have allowed for this
in our plan (i.e. if the appropriate control curve to trigger action was crossed in January, the
yield of the resources would only become available six months later in July.

3.2.1 Further Measures and Emergency Drought Orders

If the drought was more extreme than any observed in the record, we would not expect to be
able to maintain an uninterrupted water supply for an extended duration. Intermittent supply
cuts or supply via standpipes will be required at some point during an extreme drought that
has no historic precedent. Although the probability of this occurring is very low, this remains
a possibility if the drought management measures we implemented did not produce the
required outcome.

Under these circumstances we would make an application for an emergency drought order as
a precaution. We would seek to delay having to use such emergency powers by the following
actions:

- Use of maximum publicity when making the application for an emergency drought
order to highlight the implications of failure to curb demand for water and generate
further reductions in consumption.

- Further system pressure reductions where possible to below current service levels.
- Discussions with industrial customers to explore supply reductions.
- Discussions with Wessex Water to explore further supply reduction to Bath.

It is unlikely in the absence of significant rainfall that any of these measures would deliver a
sufficient reduction in demand to prevent a supply failure. However, they could extend the
period of time before an emergency condition occurs that would be socially and
economically damaging.

3.2.2 Impact of Drought Management Measures

The Company does not undertake to maintain a continuous supply of mains water under all
circumstances and takes a risk-based approach to managing resources during drought.
However, we can show how the measures we propose above would mitigate the effects of a
severe drought and prolong the supply for as long as possible. From our analysis, a drought
as severe as the worst ever two-year event of 1933-34 is likely to cause a supply failure if no
measures were taken in response.
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The table below summarises the impact, or increase in effective water available that the
measures detailed above would have on reducing demand or increasing supply, as a daily

volume averaged across the year.

DROUGHT MEASURE EFFECTIVE | COMMENT
YIELD Ml/d
Disused and poor quality raw 7 Simple to operate in terms of
water sources returned to use temporary plant
Stage 1 Household non essential 4 Effective mainly in summer, but some
use ban winter effect
Stage 2 Household non essential 6 Most impact on customers and
use ban businesses
Leakage reductions below 2 Could be sustained for up to
economic level 18 months
Appeals for restraint and publicity 2 Difficult to quantify
Reductions to bulk supplies 7 By negotiation
Stage 1 drought order demand .6 Small impact big publicity value
reductions
Stage 2 drought order demand .6 Limited impact damaging to
reductions businesses
TOTAL YIELD 29 Ml/d If all measures effective over a year

Not all of these measures would be implemented at the beginning of the drought, as there
would be a phased response as the drought developed. However, by the end of a severe
drought, it is expected that all measures would have been implemented. The effects these
measures would have as the drought develops can be seen in the plot below.

24 month reservoir control curves for triggering drought mitigation actions

45000

Band 1 initiate Severn transfer

Band 2 maximise Severn transfer

40000

Band 3 rmaxirmise water efficiency

35000

Band 4 domestic non essental use ban

Band & DO and full hose ban

30000 \

25000 4

20000

15000 4

10000 4

5000 4

Yol Ml

Band & emergency drought orders

BE=treme drought with all mitigation measures

|| @E=strerme drought

' J

/

24 09/12/2011




Drought Contingency Plan Bristol Water Plc

The plot illustrates the effects the worst drought would have on the company storage level.
For the 1933-34 drought, two lines are shown, the lower line is how reservoir storage would
reduce if nothing was done to address the situation. The blue line illustrates the cumulative
effect of a hosepipe ban and appeals for restraint implemented in the January of the second
year. Note that the reservoir volume is forecast to be maintained above the level that could
threaten supply from reservoirs and lead to a possible supply failure. However, in reality, we
would still be planning for the implementation of rota cuts if total water stored in reservoirs
was below 10,000 M.

The impact of severe but lesser droughts than 1933-34 such as 1920/21, 1943/44 and 1975/76
relative to the control curves are indicated in the plot below (assuming no drought
contingency actions). In all cases it is likely some sort of mitigating action would be
triggered if similar circumstances occurred today, even if they were not required for long.
These actions would be:

- 1920-21 drought - All actions including those listed in band 5 in first year
- 1943-44 drought - All actions including those listed in band 5 in second year
- 1975-76 drought - All actions including those listed in band 4 in second year

Although control bands are useful guides as to when to trigger action, however, they are not
intended to be prescriptive or limit flexibility. We would discuss the issues at the time with
stakeholders and take a judgement whether to advance or delay any specific activities
according to circumstance.
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3.2.3 Expected Frequency of Drought Measures

Using behavioural analysis gives a good indication of what would have been required in the
past, but only an indication of what will be required in the future. Up to the end of the AMP5
period the probable return period of drought mitigating activities over the next few years is
significantly less than calculated in the WRMP. The reason for this is the short term dry
weather demand for water is substantially less than the water available as calculated in the
WRMP In theory, this make the resources system more drought tolerant over the next ten
years than indicated in the long term WRMP (where demand for water increases by 2025 to
approach the full amount of water available and triggers new resources development).

A guide to the short term theoretical expected frequency of the various control measures over
the three year life of this DCP is provided in the table below.

DROUGHT MEASURE FREQUENCY | COMMENT

Disused and poor quality raw 1in 50 years | Ascompleted works (i.e. may be

water sources returned to use started but not required if drought
ended)

Stage 1 Household non essential 1in 33 years * | For fully implemented bans
use ban

Stage 2 Household non essential | 11in 33 years *

use ban
Leakage reductions below 1in 33 years | Would be likely to enhance activity
economic level more frequently but stand down if

not required

Appeals for restraint and publicity | 1in 20 years | Flexible response but relates to start
of full multimedia campaign

Reductions to bulk supplies 1in 33 years | Excludes any reduction from
operational issues

Stage 1 drought order demand 1in 33 years | Would expect to implement along

reductions with household restrictions

Stage 2 drought order reductions 1in 50 years | Would delay as long as possible

Supply and rota cuts Less thanl in | Expected only if drought is the most
100 years severe as ever experienced in record

*In our WRMP, the return period for temporary water use bans was 1 in 15 years, and this level of service defined the water available. Over
the next few years, the demand for water is significantly less than the WRMP theoretical water available. This reduces the actual risk over
the next 5 years of drought impacts, compared to those identified in the WRMP

3.2.4 Time required to implement drought contingency measures

The measures identified in the table above vary considerably in scope and complexity. We
have considered this within the context of our plan and made certain estimates regarding the
time taken for the measures to yield results. These timescales have been taken account of in
the plot of cumulative impact of measures shown above.

For straightforward measures such as appeals for restraint or the use of temporary water use

bans, it is reasonable to assume that they would take a very short time of two weeks to three
weeks to implement and have an immediate effect.
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For schemes requiring only simple engineering or extra manpower such as increased leakage
activity, or maintaining works output, we have assumed that these could be implemented
within a month and be effective once implemented. This also applies to schemes to return
raw water sources to use where there is already sufficient treatment capacity (for example
Cold Bath spring at Barrow treatment works and Shipton Moyne)

In the case of schemes requiring complex or substantive engineering, we have engaged
consultants Black and Veatch to produce an engineering design of the schemes, such that that
they could be completed within a fixed time span of six months from inception. This work
was carried out for the membrane plants at Gurney Slade and a new pumping main at
Honeyhurst. In the case of the membrane plants, the largest time element is the
manufacturers’ conservative estimate of six months for the construction, delivery and
commissioning of the package plant components.

We have made an assumption that application for a drought order to restrict non-essential use
will take up to 8 weeks. We would consult and apply for a drought order early during a
developing drought, partly for the maximum publicity effect this application would generate
but also to have the powers readily available if the drought developed.

The table below summarises the implementation time we have allowed for each of our
drought measures when assessing the impact of the measures:

DROUGHT MEASURE TIME TO COMMENT
IMPLEMENT

Disused and poor quality raw Up to 6 months | Some will deploy sooner

water sources returned to use

Stage 1 Household non essential 3 weeks Consultation time

use ban

Stage 2 Household non essential 3 weeks Consultation time

use ban

Leakage reductions below 4 weeks Mobilisation time

economic level

Appeals for restraint and publicity 1 -2 weeks Depending on intensity- effects
would ramp up with time

Reductions to bulk supplies 2 weeks By negotiation

Stage 1 drought order demand 8 weeks Consultation and application time
reductions

Stage 2 drought order reductions 8 weeks Consultation and application time
Supply and rota cuts 12 weeks Planning time 10 weeks,

implementation time 2 weeks

3.2.5 Drought management actions excluded over the AMP 5 period

In our 2006 DCP we had planned to implement other schemes to provide additional
resources. These were deemed to be high risk actions, expected to have environmental
impacts, or increase health risks to customers. These schemes are set out below:
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- Extra abstraction from Malmesbury sources
- Reduced compensation flows
- Floating Harbour transfer

Malmesbury abstraction

In 1998, we reduced our abstraction from the Malmesbury sources from 18 Ml/d to 8 Ml/d as
a contribution to improving river flows in the Upper Avon. In our 2006 plan, we expected to
abstract up to 12 MI/d as an emergency measure. It was acknowledged there was a risk of
short term reductions in local river flows, but stream support by Wessex Water would have
mitigated the impacts.

Since that time, further modelling work has indicated that the combined effect of the Wessex
Water Malmesbury abstractions together with our planned increase during a drought period
may derogate some large private water supplies in the area. This is a situation we wish to
avoid, therefore we are no longer including this increased abstraction as a drought action in
the current plan.

Reduction of compensation flows

In 2006, we planned to use drought orders to reduce the rate of reservoir drawdown by
reducing the compensation flows to the Chew, Cheddar Yeo and Congresbury Yeo. As these
statutory releases are the effective source of the rivers, there is some environmental risk,
particularly to the Chew and Congresbury Yeo.

We have carried out a survey of the baseline environmental conditions for these rivers during
2010 (this was a dry year in terms of total precipitation). The study has lead us to conclude
that while there may be a possibility of some reductions in winter compensation, reducing
summer compensation flows could have an impact on key species. The report is included in
the appendices.

The amount of water that could be made available by reducing statutory discharges over a
year was relatively modest, approximately 2,400 MI. This amounts to only 6 or 7 days
supply. The availability of this small volume of extra water has only a marginal impact on
delaying the point of a resource failure. If we only reduced winter compensation discharges,
the benefit would be further reduced by approximately 50%, providing a theoretical delay of
potential resources failure of only 3 days, which would be immaterial when compared to
other uncertainties.

At our projection of demand over the next 5 years the potential risk to the river environments
do not appear justified by the limited benefits of reducing river compensation flows.

Floating Harbour transfer

In our 2006 plan we proposed to use an emergency drought order to allow abstraction of up
to 50 MI/d from the Avon at Bristol City harbour basin, prior to its discharge to the tidal
section of the Avon. Since that time, we have been monitoring water quality in the docks and
have had discussions with the local authority managing the harbour. We have also analysed
in more detail the work required to implement the engineering work. We conclude the
following:

e In principle, the scheme is possible and would have little environmental effect
e The local authority has no objections in principle to the temporary works
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e The water is of poor quality with high bacterial and parasite loading
e For implementation within six months, substantial pre-placement of infrastructure
would be required

The works that would be used to process this water is not capable of effective treatment of
such poor quality water, even with dilution. Although the water would be fit for use for
sanitary purposes, it could only reasonably be put into the distribution system under a ‘boil’
notice in agreement with the DWI. This poses a legal risk to the company of prosecution by
the DWI, a situation for which we await clarification from the DWI.

Pre-placement of multiple assets to allow rapid implementation of the transfer scheme would
be expensive and result in land and equipment purchases that may never be used. This
approach does not seem justified at the current level of supply risk. Once the issues of
supply quality are resolved, the scheme can be investigated again if customers indicate a
willingness to pay for a higher level of supply security for drought contingency.

33 Identifying the end of drought

The volume of water stored in reservoirs relative to control bands will be used to determine
the end of a drought. We would expect that once reservoir volume had recovered to a
position above Band 2, the drought would no longer be escalating and the ongoing risk would
have reduced to that of any other year.

The ending of any drought contingency activity would depend on circumstances. We would
endeavour to minimise the impact of any restrictions on customer water use by ending any
temporary water use bans as soon as practicable. A judgement would be taken as to the rate
of the recharge and if it appeared sustained, we would terminate restrictions to use once
reservoir volume was above the band associated with a particular restriction. In practice this
may mean that there may be a two to three week lag between the volume of water crossing
the control band and notification of customers that particular restrictions to water use had
ended.

We would continue in-house water efficiency work, operational activity and public
awareness activity to accelerate the recovery of reservoirs. These actions would be gradually
scaled down as reservoir levels increased. With reservoir volume above Band 1, we would
stop all drought contingency actions and revert to normal operational activity.

During and following the drought we would be collecting data to inform future DCPs and
WRMPs in respect of the following:

- Effectiveness of demand management actions

- Customer perceptions/impact of publicity and demand restrictions

- Stakeholders view of effectiveness of measures taken and business impact

- Review any environmental impacts if relevant to our operation

- Internal review of measures adopted and engineering scheme implementation
- Review of resources operation and yields

- Review of lead times for activity and drought order applications
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We would prepare a brief analysis of the impact of the drought, together with opportunities
for improvement or changes to planning assumptions. We would expect this to be completed
within six months of the drought ending. Recommendations for any new capital or
operational programmes would be incorporated into the statutory planning process for
inclusion in future strategic business plans.

34 Financial liability

The impact of a severe drought on households and businesses will not become fully apparent
until the event is over and there is time for a period of analysis. As we implement our
demand management proposals, we anticipate that all customers will experience some degree
of inconvenience and possibly financial loss. This could be caused by:

- Reductions in supply pressure and reduced flows at peak periods

- Temporary loss of supply (from low pressures and low volumes in service reservoirs)
- Loss of amenity and convenience

- Loss of business income (particularly if second stage drought order actions enforced)

Droughts are naturally occurring events and beyond our control to prevent. Our contingency
plan sets out mitigating actions, but these will only mitigate the effects of drought to the
extent stated in this report. As explained, there remains a residual risk of supply failure.
Under extreme and unusual conditions or force majeure, we would make every practicable
effort to sustain mains supplies for as long as possible as this would be in the overriding
public interest.

In following our drought management plan we are carrying out actions that are defined as
statutory requirements under orders granted by the secretary of State. We would not expect to
be liable for individual cases of loss or difficulty arising from these actions. Similarly, we
would not expect to compensate customers for restricting their water use or causing
temporary loss of water due to actions carried out using a drought order or emergency
drought order.

As the law is drafted, customers and stakeholders will not be able to claim compensation if
we implement temporary water use bans under the Floods and Water Act 2010 for non-
essential use, such as washing cars or patios. This is because we have already consulted and
planned on the basis of a defined frequency of water use restrictions during very dry weather
or drought as set out in our WRMP. This means that charges for water services already
reflect the possibility of these restrictions occurring at our stated level of service (i.e.
restrictions to water use will be required once every 15 on average).

This level of service could be improved in future, but charges for water services would need
to rise to fund the extra infrastructure and operating costs necessary to increase the security
margin.

In this plan we do not propose any action under drought orders that could give rise to a

compensation claim under schedule 9 of the Water Resources Act 1991. We do not believe
that we will become liable for compensation charges under that Act.
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Section 4. Management and Communications

Our plans to achieve successful management of any drought are based on:

- Recognising the change from normal/dry to drought conditions and implementing the
appropriate actions.

- Increasing internal awareness and control of the resources system to deliver improved
efficiency and resources utilisation as circumstances change.

- Communicating effectively with stakeholders to explain the situation and consult on
the need for particular levels of restrictions.

- Ensuring regulatory support and assistance in broadcasting the message to a wider
audience (as happened early in 2011).

4.1 Internal Management

The Company has a permanent structure in place to monitor the volume of water in storage,
the daily demand for water and general climatic factors. During the normal operation of the
system, daily, weekly and monthly reports inform other sections of the organisation of the
resources status.

Each month, a high level resources strategy meeting takes place in order to review the stored
water position and water demand. The potential impacts of any major operational or planning
changes are also considered at the same time. The meeting determines the resources and
operational strategy in detail for the following month, and in general for a longer period.

Once the potential for drought conditions is recognised, resources strategy meetings may be
more frequent and monitoring of internal actions intensified. The company board is kept
informed and monitors the actions of the Resources Committee. The internal structure of the
management team is indicated below.

Within these meetings the following details are considered:

- Status of stored water position and rate of drawdown

- Operational readiness of system

- Climatic conditions in past months and probable effects in future months
- Consumption patterns and demand projections

- Need for specific mitigating actions and extra resourcing for actions

- Optimum strategies to balance requirements of business and stakeholders
- Projected reservoir position in future months, long term and short term

- Impact of ongoing capital maintenance works on operational flexibility
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INTERNAL STRUCTURE AND COMMUNICATIONS FOR
DROUGHT CONTINGENCY PLANNING.
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4.2 Regulatory Communications

We make our Drought Contingency Plan available on our company web site, together with
weekly briefings explaining the water resource situation and future prospects. During dry
weather, additional information on rainfall and reservoir levels is provided. The Company
will make available specific drought related information requested by regulatory authorities
as queries arise during the period of drought conditions.

At the appropriate reservoir positions defined by the control bands, we will notify the
statutory consultees and others listed in our plan in regard of any developing drought
situation. We will use these contacts to set out the actions the company is planning or
implementing and indicate where further information can be obtained. The company will
advise the Environment Agency when specific drought action trigger points are crossed and
agree information requirements together with frequency of data exchange. This will be
commensurate with the situation as it develops.

Where temporary bans on water use are considered, we will advertise this fact widely in the
local press, via local authorities and on our corporate web site, together with a detailed
explanation of the classes of use affected. We will state how customers may make
representations and in what time period these representations will be considered. We
anticipate allowing a two week period in which customers may respond to our proposals (the
consultation period is short because our plan requires us to implement restrictions rapidly in
order to curtail demand effectively).

If drought orders are applied for, the Company will set notice with the relevant authorities
and advertise the Company intentions in the local media, on our corporate web site and the
London Gazette.

4.3 Communication with business stakeholders

4.3.1 British Waterways

Half of the water supply to the Bristol Water area is provided by a transfer of water from the
River Severn at Gloucester via the Sharpness Canal to Purton. This transfer is operated on
our behalf by British Waterways and is based on a long term contractual agreement. The
contract permits a maximum average abstraction of 210 MI/d under normal operating
conditions. A reduction of abstraction of 15 MI/d may be required during periods of high tide
when the River Severn is in a regulation period (as detailed for licence 18/54/20/138/C). Our
plan assumes this volume of water, including reductions, will be available throughout the
period of the drought.

British Waterways are the owners of the abstraction licence that permits the taking of water
from the Severn. As part of the general management of the Sharpness abstraction, we consult
with British Waterways regularly to discuss issues of mutual interest, including maintenance,
outage, River Severn flows and canal abstraction projections. During a drought period we
would increase these contacts to ensure there are no issues relating to security of supply from
the pumping system and canal. Our contract with British Waterways includes agreements on
the following issues:
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- Security and maintenance of the canal and pumping system

- Agreed level of service for canal outage periods

- Agreed minimum transfers following engineering emergency

- Abstraction reductions required under tidal and river flow conditions

During a potential drought that affected the River Severn, both British Waterways and Bristol
Water would be in regular contact with the Midlands Division of the Environment Agency
(following the communication protocol set out in the area Drought Contingency Plan). This
is done as a matter of routine during all summers when the River Severn is under regulation.
In the past we have also agreed operating arrangements to review the following issues when
necessary:

- The schedule of spring and neap tides at Sharpness Dock

- Actual flow conditions at Bewdley and Deerhurst gauges on the River Severn
- The forecasts of possible low flow conditions at Deerhurst gauge

- Likely abstraction volume at Sharpness

- Potential water quality issues and effects on canal operation

- Impact of Environment Agency operations or alerts on the River Severn

- Any need to maximize efficiency of locking on the canal if required

- Security and maintenance matters

We include British Waterways in our list of consultees in respect of drought management
activity outlined in the sections above.

4.3.2 Large Business Customers

Approximately 30% of the daily non household demand for potable water is taken by just
over 100 large commercial enterprises. Through Bristol and Wessex Billing Services
(BWBSL), we maintain a business support and customer relations team that has regular
contact with the larger customers.

We will use direct contacts to advise the larger customers of the possibility of an intensifying
drought. We would also explore whether individual customers could materially reduce their
use of water. This is a diverse group of customers and any water efficiency measures adopted
would need to be individually tailored to particular business circumstances. The typical
measures that could be implemented are:

- Sticker campaigns to ‘save it” in educational and public sector establishments
- Water efficiency leaflets for staff in businesses premises

- Water efficiency advise displays for business premises

- Pressure reductions in water used for domestic purposes

- Advancement of any maintenance work or water efficiency programmes

- Process water use reviews or audits

We also have approximately 450 customers with water consumption between 5 and
20 Ml/p.a. These customers have been targeted in our AMP5 non-household water efficiency
programme. From the result of our audit records, we will be able to identify some the least
water efficient customers in this group. We will approach these customers directly to ask if
they would be willing to implement or bring forward implementation of water efficiency
measures suggested in our report.
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During the current drought, we have had discussions with the Horticultural Trades
Association (HTA) as to how we could work in partnership to avoid or delay the use of a
complete hosepipe ban within our temporary water use restrictions. As a trade body
promoting the interests of many nurseries and garden centers, the HTA have persuaded us of
the damaging economic impact a complete ban on hosepipe use would have on their
members.

Working with the HTA through their members has the possibility of influencing or
significantly reducing the discretionary water use of large numbers of the gardening public at
an early stage in a developing drought.

We have undertaken in future to contact the HTA as a drought develops to develop links to
local members. The possibilities we may pursue locally include:

- Installation of our drought promotional material at local HTA member sites

- HTA displaying a ‘traffic light” warning system to stimulate responsible water use

- Promotion of particular products during drought (trigger sprays, water butts etc.)

- Use of HTA member mailing lists to send drought-specific information to gardeners

4.4 Communication with household customers and other stakeholders

The majority of the high profile promotional output of the company will be targeted at this
group of customers. Through a phased promotional and advertising campaign, we expect to
change attitude to water use and reduce discretionary household water demand as proposed
in the sections above.

4.4.1 Band 1 communication

Bristol Water has a structured plan for communicating all company policies, particularly
those regarding resources to a wider audience. This process begins during warm or dry
periods irrespective of resources position with promotion of messages on the wise use of
water and other water efficiency initiatives. These include:

- The “Have you got the Bottle?” campaign to install water saving cistern devices
- Information and advice on conserving water around the home

- Gardening tips to save water

- ‘Are You a Water Wizard?’ auditing method for household water use

- Displays at company open days and company exhibitions

- Other generic public information and advertising (i.e. with bills or newsletters)

In addition to those messages, we make use of company provided editorial in the local press
and radio. This activity can be accelerated as required to include key messages
communicated through news interviews, our web site, leaflets, posters, media advertising,
plus editorial briefings. As a result of previous experience, there is a stock of standard
briefings and advertisements already available for this level of communication.

4.4.2 Band 2 communication
As the drought intensifies, a pre-planned media campaign would be instigated. This
campaign would aim to intensify the message, linking the demand for water directly to the
impact on reservoirs in order to:
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- Create sharp increase in customer awareness of the need to save water
- Make customers think about the impact of the way they use water

- Suppress demand for water.

- Link demand for water to environmental impacts

This media campaign will carry targeted information and advice to all customers. As part of
this media campaign we will alert customers to other information and weekly resource
situation updates provided on our corporate web site.

We would implement a campaign based on the following style

- High-impact choice of media
- ‘Save water now’ graphic photos of low/empty reservoirs; strangled hosepipes etc.
- Radio - short, sharp memorable messages and practical advice

The media initially chosen for the campaign would be:

- Bus sides and backs throughout area

- Extensive press advertising

- Stimulate increased TW and radio coverage of falling reservoir levels etc
- Raised profile on web site with comparative reservoir storage

This will be backed by a continuing free editorial campaign in regional and local print media,
providing a steady stream of water-wise tips/practical suggestions to maintain public
awareness.

4.4.3 Band 3 communication

At this point, we would move from background publicity to a much higher intensity
campaign and make direct appeals for the public to reduce their demand for water in order to
reduce or delay the use of temporary water use bans.

The campaign will be re-launched and would concentrate much more on the following:

- The reservoir volumes compared to previous years

- Appeals and examples of how customers can reduce non-essential use of water

- The number of days before restrictions on customer use could be required

- The type and impact of customer restrictions that were being considered

- The consultation process and reference to the process for implementing restrictions
- Explanation of the need for seeking drought orders and businesses affected.

The media used would be as in Band 2 but be extended to explain how and why temporary
water use bans would be applied and the reasons for seeking drought orders. The publicity
media is listed below.

- Bus sides and backs throughout area

- Extensive media advertising including radio advertisements

- TV and radio coverage of how temporary bans would be applied

- Widespread media response to seeking drought orders

- Web site detailing the consultation process and showing maps of affected area
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444

48 sheet billboard posters at strategic sites around supply areas

Notice in the London Gazette of application to DEFRA for drought orders to restrict
non household consumption (stage 1 commercial non-essential use ban detailed
previously)

Band 4 communication

Communication at this point will all relate to the implementation of the stage 1 household
and stage 1 commercial ban on non-essential use and highlight the following:

The need for temporary bans to reduce demand and avoid supply failure

Details and examples of how customers can save water

Details of how the company is saving water and implementing new supplies

Explain intention to enforce bans and the penalties for non compliance

Explaining the areas covered by restrictions and how to find if within affected areas
The severity and impact that further restrictions would have on homes and businesses
Setting out the consultation for the next phase of household temporary use ban

At this point, we expect there would be a considerable and self-sustaining media interest in
the developing situation and little if any further media stimulation would be required. We
would continue with our use of media as in Band 3 and include.

4.4.5

Web based maps of the area covered by the Bristol Water temporary use ban

Web based gazetteer so customers can locate their property

Sticker campaigns/provision

Local media advertising including regional radio and television advertising with
maps, summary of restrictions, penalties for non-compliance

Notice in the London Gazette of application to DEFRA for drought orders to restrict
non-household consumption (stage 2 commercial non-essential use ban detailed
previously)

Band 5 communication

In band 5, we will implement the full suite of temporary water use bans for household
customers. Our message to customers at this point will focus on the rapidly deteriorating
resources position and the need for substantial reductions in consumption. We will highlight
the increasing probability of a water supply failure and begin to indicate the areas that will be
affected by supply cuts should they become necessary as set out below:

Explaining the phase 2 household temporary use restrictions

Details and example of how customers can continue to save water

Progress on how company is implementing new supplies and maximising efficiency
Explain intention to enforce bans and the penalties for non compliance

Explaining the areas covered by restrictions and how to find if within affected areas
Explanation of emergency drought orders and rota cuts

The severity and impact that rota cuts will have on businesses and households
Providing indicative locations of areas that may be subject to rota cuts

We would continue with our use of media as in the sections above.

Web based maps of the area covered by the stage 2 temporary use ban
Web based gazetteer so customers can locate their property
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- Local media advertising with maps, summary of restrictions, penalties etc

- Sticker campaigns/provision

- Notice in the London Gazette of application to SoS emergency drought orders to
implement rota cuts to supply if the situation does not improve

4.4.6 Band 6 communication

With reservoirs operating at the level of Band 6, there is a possibility of a water supply
failure. In addition the phase 2 non-household temporary water use bans will be
implemented. Our proposed actions could affect or prevent the operation of certain
businesses. In addition, vulnerable customers and businesses will need to be reassured that
we will continue to provide a secure supply, while other less sensitive parts of the network
will be subject to supply interruptions.

- Explaining phase 2 of non-household temporary use restriction

- Details and example of how customers can continue to save water

- Progress on how company is implementing new supplies and maximising efficiency
- Explain intention to enforce bans and the penalties for non-compliance

- Notice of implementation of phase 2 non-household drought orders

- Notice of implementation of emergency drought orders

- Explaining the areas covered by restrictions and how to find if within affected areas
- Explanation of areas to be affected by emergency drought orders and rota cuts

We would continue with our use of media as in the sections above.

- Web based maps of the areas likely to be affected by rota cuts to supply

- Web based gazetteer so customers can locate their property

- Extensive radio and TV notification of areas to be affected by supply cuts
- Local media advertising with maps, summary of restrictions, penalties

4.4.7 Customer consultations
Before each point that temporary water use bans may be implemented, we would give notice
of a brief consultation period within which customers could send representations regarding
our proposals. We expect to consult directly with of some key customers such as the
Horticultural Trades Association.

We would make it clear in our consultation that we are only seeking to use these powers
because we need to prevent the possibility of a worse situation developing. We would use the
public consultation to send a very clear message that water demand has to be substantially
reduced because there are no alternatives and early action fully executed may prevent further
restrictions or even supply cuts.

We would consider seriously fully evidenced representations that indicated particular water
use bans would result in substantial and lasting damage to particular categories of business,
or result in physical harm, or damage to health. In such cases we may be willing to modify
the restrictions to avoid or limit damage, if concessions could be applied in an equitable
manner.
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Section 5. Environmental Status and Monitoring

The map of the Company area in the appendices illustrates the extent of our water resource
zone and also any European habitat sites that may be impacted by a drought. We have three
designated sites. These are artificial water bodies as defined by the European Framework
Directive, created for public water supply at:

Chew Valley reservoir SSSI & SPA
Blagdon reservoir SSSI
Cheddar reservoir SSSI

The volume available from these reservoirs during drought will always be less than the
permitted abstraction. Consequently, we do not intend to apply for increases or other changes
to permits governing abstraction from these sources.

Over the course of a normal year, the operating reduction in reservoir level at all these sites
can be in excess of 60%, and no adverse effects have been observed in the past on the
existing flora and fauna of the lake, or the fish populations. Droughts in 1976 and 1991
caused the volume of water stored in reservoirs fell to below 10,000 M| (Chew was less than
20% full). As far as we are aware, there was no long-term detriment to the local environment.

We will endeavour to maintain the rate of abstraction from reservoirs as the water levels fall,
but pursue a balanced drawdown policy (i.e. no single reservoir will be depleted significantly
with respect to others). All other operations detailed within our plan are covered by existing
permits. No additional abstractions or modifications are required for the implementation of
the actions within this plan.

Serious droughts may have temporary effects on ecosystems and environments, but are
natural events and several have occurred during the lifetime of the existing resources system.
We will operate this system within the remit of existing permits and citations and within the
precedents of historic droughts.

As a consequence of the fact that we are not materially changing any water resource
operations we consider that no further assessments are needed in support of our current DCP
at present.

5.1 Monitoring plan for reservoirs

The company already conducts regular weekly testing of the reservoir waters for a range of
physical, chemical and biological parameters. This testing programme is usually increased in
frequency in response to any particular water quality issues (in the case of large algal blooms
for example). Air diffusers are routinely in operation from April to October at Chew and
Blagdon. These help to mitigate the effects of stratification and stagnation at the lower levels
in the reservoirs. Water levels are monitored as part of the general resources management.
On the reservoirs that are game fisheries, the health and quality of the fish population are also
carefully monitored. All such data is maintained within a corporate database for future
reference.
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This general data collection provides a good baseline of monitoring with which to assess any
temporary changes due to drought conditions. Monitoring would be increased during a
drought to understand change to water quality as this would impact the operation of treatment
works.

5.2 Rivers supplied from reservoirs

The statutory permits governing abstraction from our three large reservoirs require us to
maintain regulatory compensation discharges to the Chew, Cheddar Yeo, and Congresbury
Yeo rivers. We have conducted a baseline survey for the condition of these rivers during the
drought of 2010/11. This survey is included in the appendices. From the survey, reducing the
flow at the source of these rivers is likely to have environmental effects. The extra volume
for water supply we would gain from reducing the compensation is not material, therefore we
do not intend to seek drought permits to modify these discharges in any way.
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