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1. Introduction
Wessex water published a draft Drought Plan for public consultation on 12th July 2017. The
consultation period ran for six weeks until 28th August.
The Plan was made available on our website (www.wessexwater.co.uk/drought/) and the
groups and organisations listed below were notified of its publication, and invited to
comment.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Environment Agency
Defra
Ofwat
Bristol Water
South West Water
Veolia Water
Thames Water
Southern Water
Cholderton Water
Water UK
Canal And River Trust
Natural England
Consumer Council for Water
WWF
RSPB Regional
Energy Saving Trust
Scottish and Southern Electric
RSPB
Wiltshire Wildlife Trust

•
•
•
•
•
•
•
•
•
•
•
•
•

NFU Southwest
Wessex Chalk Streams and Rivers
Trust
Advice UK
Age UK
Citizens Advice Wiltshire
Mere Rivers Group
Bristol Avon Catchment
Partnership
Dorset Catchment Partnership
Hampshire Avon Catchment
Partnership
Somerset Catchment Partnership
Dorset Wildlife Trust
Hampshire Wildlife Trust
Internal Drainage Board – North
Somerset

We received four representations on our draft Drought Plan from the following organisations:
• Environment Agency
• Natural England
• Canal and River Trust
• Bristol Water
In this document, representations are presented in boxed sections, and responses made to
the queries and comments raised in the representations are in ‘dark blue font’. Where
changes have been made to our final Drought Plan, as a result of the representations, these
are set out in ‘black normal font’; where no changes have been made, this is made clear.
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2. Environment Agency

Response 1
Responses to each of these recommendations are addressed below.

October 2017

3

Draft Drought Plan – Statement of Response

October 2017

Wessex Water

4

Draft Drought Plan – Statement of Response

Wessex Water

Response 2
We have liaised with neighbouring companies regarding the reliability of imports and exports
during drought periods in the development of our Drought Plan. Discussions have been
ongoing since the publication of our draft Plan and some new text and a table has been
included in Section 2.2.6 of the revised draft Drought Plan:
We have liaised with neighbouring companies regarding the reliability of imports and exports
during drought periods in the development of our Drought Plan. The transfer volumes are as
per our Water Resources Management Plan and any issues relating to reliability are detailed
in Table 2-6.
Table 2-6: Existing bulk supply transfers and their reliability in a drought
Annual
average
(Ml/d)

Peak
(Ml/d)

Drought reliability

11.37 /
4.40

11.37 /
4.40

Existing agreement (1973) is for 11.37
Ml/d average and peak – the terms of
agreement are currently under negotiation;
expectation that this will be reduced to 4.4
Ml/d. See text below for further details.

Marshfield

0.04

0.05

Ashcott

0.29

0.36

Thames Water

Malmesbury

0.01

0.06

South West
Water

Lyme Regis

0.04

0.05

Stubhampton

1.27

1.27

Veolia Water
Projects

Tidworth

0.18

0.22

Leckford

2.74

3.00

Biddesden

0.04

0.04

Ludgershall

0.29

0.36

16.27 /
9.30

16.78 /
9.81

Company

Name

Bath
Bristol Water

Southern
Water
Total

October 2017

Potential that Bristol Water would request
a transfer reduction during drought but
difficult to accommodate by network
rezoning alone.
No expectation that reduced transfer
volumes would be requested by South
West Water during a drought
High degree of resilience; unlikely to be
impacted, even in a severe drought.
No expectation that reduced transfer
volumes would be requested by South
West Water during a drought
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With reference to the import we receive from Bristol Water into Bath discussions are ongoing
and linked to our forthcoming draft Water Resources Management Plans (WRMP). It is now
our assumption that the dry year annual average transfer volume will be reduced from 11.37
Ml/d to 4.4 Ml/d – the contractual terms of the new agreement and the drought reliability of
this transfer are still under negotiation, but it is anticipated this will be complete for final
WRMPs in 2018 and that our Drought Plan will be updated accordingly.
In the interim period, we commit to working closely with Bristol Water to ensure the best use
of water resources in the region during periods of dry weather.
Before the terms of the new agreement are in place, we would look to work with Bristol
Water to agree, where possible, variations to the transfer volume. The terms of the current
bulk supply agreement (1973) are such that that the transfer should be maintained at 11.37
Ml/d, except in the case that Bristol Water’s abstraction at Purton is required to be reduced.
Veolia Water
We receive two imports from Veolia Water into the east of our supply area. The agreement
for the larger of the two bulk supplies states that the maximum daily transfer can be reduced
during times of peak demand, which may occur during a drought. Veolia have confirmed that
these supplies would be resilient in the event of severe drought. As part of our
communication plan we would be in regular communication with Veolia Water.
Southern Water
We receive two imports from Southern Water on the eastern side of our boundary near
Andover. Liaison with Southern Water has verified that in the event of a drought we would
expect these supplies to be secure during a drought, but would be in regular communication
with each other to discuss relative resource positions and the need for flexibility with
transfers should the need arise. It may be that pressures to accommodate more constraints
on Southern Water abstractions in Hampshire may increasingly restrict these transfers
during droughts in the future.

Response 3
The vulnerability of our north drought management zone is as per our stated level of service
– it is resilient to a repeat of any of the droughts we have experienced in the last 100 years.
It is the zone in which we might expect to experience the need for drought management
actions in advance of our other zones but in any system, even a well-integrated one like
ours, drought issues are likely emerge in one area before becoming more widespread.
October 2017
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Modelling undertaken to support both this Drought Plan and our forthcoming WRMP
supports the conclusion that we would not expect to impose temporary water use restrictions
more than once in every 100 years, on average. This level of service naturally applies to our
entire single water resources zone (all three drought management areas) and is industry
leading.
In 2017, to support water resources planning and the development of our Business Plan we
have undertaken customer research relating to the resilience of services. One of the
resilience topics explored related to the frequency of temporary water use restrictions
(hosepipe bans). The research identified that customers are satisfied with the current level
of service (1 in 100 years) and so it is not necessary for us to develop investment proposals
that enhance this. Further discussion of this will be presented in our forthcoming draft
WRMP.
To explain the robustness of the north drought management area further, the following text
has been added to the revised draft Drought Plan, in the sections specified. We have also
made some modifications to the positioning of the bands for the north zone following
modelling undertaken for the new draft WRMP – this was discussed with the EA at a preconsultation meeting in September 2017 and changes are highlighted in the revised draft
Drought Plan.
Section 1.2.3
North Zone
The north zone is supplied mainly from groundwater abstracted from the Great Oolite aquifer
in the Malmesbury and Chippenham areas. This zone typically supplies around 40 Ml/d, and
under normal operation approximately a quarter of this comes from the Chippenham Aquifer
sources (Ivyfields and Lacock). The remaining water comes mainly from sources around
Malmesbury, and also Devizes, Calne and Fiveways (Holt and Goodshill). We use the
groundwater level in the Chippenham Aquifer as our main drought trigger for this zone. This
is because the Chippenham aquifer is affected by the amount of water we abstract from the
Ivyfields and Lacock sources, and therefore requires tactical management through the year.
Our supply side drought management options look to reduce the demand on the
Chippenham aquifer sources by increasing the take from the other sources in the zone.
Whilst the zones are considered in this Plan separately, grid developments mean we can
also move water from groundwater sources in the south northwards into the central zone. In
addition, we can re-zone areas of demand from the north zone onto the central zone, at Holt
and in North Bath.
Section 3.3
Figure 3-14 shows resource availability for the north DMZ in historical years, derived from
measured borehole records of the Chippenham aquifer. Resource availability generally
draws down to a minimum in the autumn, but there is significant variability in water
remaining in the aquifer between years. The lowest levels were observed in 1976, our
‘worst’ drought on record, and in 1992. During 1992, demand was more than 50 Ml/d higher
than it is today (see Figure 1-3), and customer water use restrictions were not required to
October 2017
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maintain supply as demand from the aquifer was carefully managed to ensure local demand
was satisfied in Devizes, Chippenham and Calne. For reference, the more recent dry
autumn period of 2016 saw minimum storage levels of 68m in mid-November before
resource recovery began later that month.
Section 3.3
The historical records, and model simulations for the Chippenham aquifer have been used to
set the drought bands for the zone. Band 3 has been placed at the point where if autumn
and winter rainfall were insufficient to recharge the aquifer, there would be the opportunity to
take more significant supply-side actions to conserve aquifer storage. Band 4 has been
positioned just below the water level observed in one of our our worst historical events
(1992/1993) where no water use restrictions were required under a higher demand than
today.
In the Miser model, we simulate the Chippenham aquifer as a finite reservoir with a minimum
level equivalent to 64m – the lowest point observed in the historical record. Whilst the
aquifer is deeper and it is highly likely there will be more yield available from the source at
groundwater levels lower than observed, this conservative choice was made so that when
Miser optimises abstraction from different sources, the Chippenham aquifer is not
excessively used such that we do not over-abstract, and fail to satisfy local demand. Drought
Band 4 has been positioned so that it is entered under more severe scenarios.

Response 4
The assumed interpretation of customer restrictions is correct: D4.4 relates to TUBs and
D4.5 relates to NEUDOs, and we do not propose to phase-in either restriction. Apologies for
the confusion in our draft Plan, we have removed reference to “groups” throughout the text,
and have also removed the recommended sentence.
October 2017
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Response 5
Since the publication of our draft Drought Plan for public consultation, we met with the
Environment Agency (EA) on 25th May 2017, to discuss the Plan and baseline environmental
data collection. We also held a joint meeting with the Canal and River Trust (CRT) and the
EA on 14th September 2017, to discuss the operation of the Bridgwater and Taunton Canal,
the offtake at Firepool from the River Tone, and baseline data requirements.
We acknowledge that further baseline data might better support the EA’s approval process
for this drought permit option, and as such are taking steps to improve the baseline data
collection, help develop a shared understanding of the canal system operation, potential
impacts of additional abstraction on the River Tone and appropriate mitigation measures.
We commit to facilitating ongoing discussion with both the CRT and the EA and will update
our Drought Plan as required. the Additional Drought Baseline Monitoring: Monitoring 20172019 has been updated to reflect the outcome of discussions that have taken place during
public consultation, and the following text inserted into section 4.2 of the drought plan.
Ecological data
In the preparation of our 2012 Drought Plan we committed to collecting three years of
ecological monitoring data with the intention that this would form a baseline against which
the ecological effects of drought management options could be compared. This was
completed over the period 2013-2015 in agreement with the Environment Agency. Following
analysis of the data and further discussion with the EA, we have extended this monitoring to
include 2017-2019, providing six years of ecological baseline data. By extending the
monitoring period, we will reduce the effects of inter-annual variability that may result from a
three year baseline monitoring period. We will continue to review the ecological data
October 2017
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collected and, in discussion with the EA, consider whether further data are required beyond
this period. The additional data collection is detailed in the ‘Additional drought baseline
monitoring: Monitoring 2017-2020 to improve baseline environmental dataset’ (Appendix
8.7).

Flow data
Discussions with the CRT to establish a baseline record of water volumes abstracted into the
Bridgwater and Taunton Canal from the River Tone are ongoing. The CRT have a flow
gauge approximately 1km downstream of the offtake from the River Tone at Firepool Lock.
To date, there have been issues with the reliability of the data for the gauge. We are working
with them currently to understand the reliability of existing historical data, and the potential to
establish flow gauging going forwards.
Impact of abstraction downstream on the River Tone
During discussion with the EA and CRT on 14th September 2017, it was agreed that we
would investigate the potential impacts of reduced water volume in the River Tone on
dilution of discharge from Taunton Ham sewage treatment works. The water quality of the
River Tone upstream of Taunton Ham sewage treatment work (STW) during extreme
drought conditions can be estimated using the SAGIS-Simcat model. Using flow statistics for
an extreme drought event, such as 1975/76, the model can then be calibrated to represent
the hydrological conditions of such an event. Features within the SAGIS-Simcat model for
the River Tone can also be updated to represent drought conditions, by changing the flows
and effluent concentrations of STWs that discharge into the river. Once a representation of
the River Tone, during an extreme drought has been created, it will then be possible to
simulate variations in the Firepool Lock abstraction from the Tone, in conjunction with
varying the effluent quality at Taunton Ham STW. This will enable decision makers to devise
strategies to mitigate poor water quality as a result of increased abstraction at Firepool Lock.
It is envisioned that temporary improvements in effluent quality could be utilised to mitigate
the effects of lower dilution downstream of Taunton Ham STW as a result of increased
abstraction at Firepool Lock. The SAGIS-Simcat model can be used to propose mitigation
discharge permits and explore the implication of increased abstraction at Firepool Lock on
downstream water quality.

October 2017
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Response 6
We have updated the Drought Plan to define a likely return period for rota cuts. The
following text has been inserted into the executive summary and Section 1.1.3, to replace
the previous wording:
Defining the return period of drought events of a magnitude not previously observed is
uncertain, but we estimate restrictions on essential use (rota cuts) would only be required
during a severe drought that we would expect to experience with a frequency approaching 1
in 200 years.

Response 7
Drought management actions in Table 2-1 (Section 2 of the Plan) are listed in the indicative
order that we would expect to implement them. As per our stated level of service (see
Response 3) we would not expect to impose TUBs more than once in every 100 years on
average and our Drought Plan explains that we would anticipate imposing a TUB prior to
implementing a Drought Permit option. Defining the specific return periods of droughts with
a magnitude at the upper end what has occurred in the last 100 years is very uncertain. As
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we prepare for WRMP 2024 however, we anticipate undertaking stochastic modelling that
will support the estimation of such return periods.

Response 8
See Response 2.

Response 9
See Response 3.
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Response 10
Since the publication of our draft Drought Plan further modelling, analysis and discussion
with the EA has led us to revise the positioning of the bands for the north zone, which
accounts for the events which fell into Band 4. See Response 3 for details of the changes
made.

Response 11
As detailed in the drought permit option screening (Section 8.3), we have not identified any
viable drought permit options in the north drought management zone. Please see Response
3 for details on the resilience of the north zone and text that has been added to the revised
draft Plan to clarify this.

Response 12
We have updated the baseline water resource situation (Section 1.3) in the revised draft
Plan to include Allington borehole, alongside the plots for Woodyates and Ashton Farm. For
clarity, these figures are from observed data, and are not modelled. Modelling is, however,
undertaken of these boreholes in our yield assessment for our drought modelling. Our
assessment of resource availability in the Chippenham aquifer is based on the groundwater
level in the Allington borehole. Further modelling details can also be found in Section 8.4.2
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Response 13
See Response 3.

Response 14
See Response 5.
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Response 15
See Response 6.

Response 16
See Response 7.

Response 17
No other system response metrics were used. We will look to move towards are more
thorough analysis of return periods for system response metrics (e.g. DO, minimum
storage), as we move to more stochastic analysis of drought events as part of WRMP24.
The following text has been inserted in Section 8.4.1:
In defining event return periods, we did consider the use of other response metrics more
closely related to the performance of the supply system (e.g. minimum storage or DO).
However, we lack long-term records of these metrics in order to define robustly return
periods. We will look towards a more stochastic approach to drought event analysis in
developing our next Water Resources Management Plan (WRMP24), where we will
investigate calculation of return periods for system response metrics.

Response 18
The approach to defining drought triggers is described in Section 3 of the Drought Plan.
Triggers are based on the most appropriate metrics given the type of sources in each
individual drought management zone. Our central zone contains a mixture of reservoirs and
annual licence constrained groundwater sources and it is our use of the water available from
these sources and their conservation when necessary that is important to our management
of dry weather. The south zone contains no reservoirs but similarly has a group of annual
licence constrained sources that we monitor ‘resource remaining’. In slight contrast the key
October 2017
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sensitivity in our north zone is not the annual licence remaining of groundwater sources but
the groundwater level of the aquifer that that can impact upon the resource available (i.e.
source yield) and so that is what we monitor in that zone.
The following text has been added to Section 8.4.2 of the revised draft Plan to explain the
groundwater modelling that supports our water resources (and drought) planning analysis:
The approach to hydrological modelling of groundwater sources is as described in our Water
Resources Management Plan (2014), and depends on the relationship between groundwater
storage and source yield.
For spring sources and sources where abstraction is small relative to the flux of water
flowing through the aquifer, we model individual source yields as determined by hydrological
constraints, based on the relationship between monthly source output and average monthly
groundwater level measured at one of three regional observation boreholes. These
relationships are applied in our Miser system model (Section 8.4.3). Hydrological models
have been developed to simulate these regional boreholes at Ashton Farm, Woodyates and,
using the groundwater modules of the HBV hydrological model.
There are two aquifer blocks where the volume of our abstraction can impact on the water
levels, and therefore cannot be modelled using a regional approach as described above.
These areas are the Chalk around Chitterne in Wiltshire, and the Great Oolite around the
Ivyfields and Lacock sources near Chippenham. For these aquifer blocks a single point
groundwater model has been constructed within Miser which simulates the observed water
levels in the observation borehole at Chitterne and in Allington observation borehole near
Chippenham. The simulation includes recharge, abstraction for public water supply and
‘leakage’ to rivers. The leakage to rivers is itself a linear function of the simulated
groundwater level above a threshold level. A good calibration of historical water levels has
been obtained using this approach.

Response 19
Section 8.4.1 of the Drought Plan describes how the event return periods have been
determined, following the methodology in the Water UK “Water Resources Long Term
Planning Framework” project. No change has been made to the revised draft Drought Plan.

Response 20

October 2017
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At no point in the plan do we refer to the system ‘failing’. We do refer to demand deficits in
the system under more severe events than have been observed in the historical record.
Under all historical events modelled (1920/21, 1933/34 and 1975/76) we do not see demand
deficits, consistent with the executive summary where we state that we are resilient to a
repeat of the weather events observed in the last 100 years (e.g. the historical record)
without the need to impose restrictions.

Response 21
Figure 1.2 has been updated to include 2011 in the revised draft Plan and is included below
for completeness.

Response 22
A graph showing reservoir inflows under different years has been inserted into Section 1.3.1.

October 2017
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Response 23
The figure reference has been updated for the revised draft Plan.

Response 24
In Figure 1-7, the same grey dots are presented in the pre- and post-1950 Figures on the
bottom, and top rows, respectively for April and October start droughts (i.e. if the point is not
coloured in the bottom plot, it is likely to be coloured in the top plot). In the caption
accompanying Figure 1-7, this point has been made clearer by the addition of the text below:
Grey points: all years from 1911-2016 (same points appear in all sub-plots). Coloured points
indicate specific years, separated for clarity, into pre-1950 (top row) and post-1950 (bottom
row).

October 2017
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Response 25
Section 1.3.2 refers to Appendix 8.4, where the rainfall-runoff modelling approach has been
described. No change has been made to the revised draft Drought Plan.

Response 26
The start month for all events listed in Table 1-1 is April. The Figure caption has been
modified to show this and we have added in some further text to the revised draft Plan for
clarity. The issue of vulnerability to different types of drought will also be addressed in
WRMP19, in particular in Table 10.
Text that has been updated in the revised draft Drought Plan:
Table 1-1 Events used for drought plan testing (note all events start on 1st April).

In general, our supply system is more vulnerable to multi-season droughts, given that 75% of
water supplied is from groundwater sources, which is why our design event for water
resources planning purposes is the 1975/76 drought event.

Response 27
The referenced paragraph does not state this. The paragraph states that we would
experience supply difficulties in an event with 87% of the rain that fell during 1975/76. No
change has been made to the revised draft Drought Plan.

Response 28
Apologies, we submitted the incorrect version of the Additional Drought Monitoring Report
that was not the most up to date. The correct version of the Additional Drought Monitoring
Report has been made available and will be submitted with the revised draft Drought Plan.
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Response 29
The paragraph above Table 1-1 has been changed to explicitly reference Appendix 8.4.1
where the drought event generation is described. Generated events are based on an aridity
index, and therefore includes both rainfall and evapotranspiration in the calculation.
Text that has been updated in the revised draft Drought Plan in section 1.3.2:
We used an aridity index to identify the ‘worst’ drought in the historical record for different
drought durations (indicative return period of 1 in 100 years), and based on the aridity index,
used different design events to generate ‘severe’ (1 in 200) and ‘extreme’ (1 in 500) drought
test events for each drought duration (Table 1-1; Section 8.4.1).

Response 30
The table has been changed in line with the recommendation.

Response 31
This information is detailed in Section 2.1.1. No change has been made to the revised draft
Drought Plan.

Response 32
This figure in question does not appear in, and is not relevant to the Drought Plan, as it is a
long term strategic rather than operational resource use issue. This is however relevant to
the development of our forthcoming Water Resources Management Plan and will be
discussed there. No change has been made to the revised draft Drought Plan.
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Response 33
The contents page has been updated.
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3. Natural England
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Response 34
See Response 5 – we have committed to developing a better understanding of the transfer
of water from the River Tone to the Bridgwater and Taunton Canal with the EA and Canal
and River Trust particularly during periods of dry weather. Our Drought Plan will be updated
accordingly with any impact on the viability of proposed drought permit options in due
course.
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4. Canals and Rivers Trust

Response 35
In the Communications Plan of the Drought Plan (Section 5.2) we have added the CRT as a
key stakeholder in Table 5-2, and shown in Table 5.5 that we will begin liaison with the CRT
in band 3, ahead of any need for potential changes to canal abstraction.

Response 36
Noted, thank you for the commitment to liaise with us during any transition and to minimise
the implications for us of the introduction of abstraction licencing on the Canal. We will
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continue to liaise with the CRT and with the EA on this issue and update our Drought Plan
as necessary when the changes take place.

Response 37
Noted, but this issue is not an issue that Wessex Water are responsible for.
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5. Bristol Water

Response 38
Noted.
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Response 39
See Response 2.

Response 40
Section 5.2.2 of our Drought Plan discusses our communications plan with neighbouring
water companies and sets out our intention to liaise regularly to ensure we are aware of
each other’s’ water resource position, and that our customer communications do not differ
significantly from each other. To strengthen this commitment we have added the following
text:
It would be particularly important to liaise with neighbouring companies with which we have a
shared customer base i.e. where Bristol Water or South West Water provide water supply
services and we provide waste services
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