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23 Limitations of the data and assumptions made

Although where possible the baseline data referred to in this report is based on the Bristol Water area, many
datasets were only available for the West of England, equivalent to the old county of Avon. These two areas are
not analogous and where the West of England dataset has been used it should be borne in mind that the data will
only give an approximation of circumstances in the Bristol Water area. It is possible that results are skewed by
areas in the West of England sub-region, such as Bath, that are not contained in the Bristol Water area. Data was
also sourced from national and regional bodies, particularly in relation to regional and national statistics. In all
cases it has been assumed that the data obtained from these sources is accurate.

The baseline data will not identify more localised issues that may be against the general trends identified for the
Bristol Water area, for example pockets of deprivation in relatively affluent areas or any localised differences in
environmental quality.

Much of the data available, particularly that for the West of England sub-region, was based on results of the 2001
census. There may have been a number of demographic changes to the area since the Census took place, although
it is unlikely that these changes will be significant.
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3. Method Used

31 Process for undertaking the SEA

The SEA has been undertaken in accordance with the regulations and guidance produced by the government and
for the water industry. The first stage of the work was to produce a Scoping Report that set out the proposed
approach to be adopted in undertaking the SEA, as well as the baseline information to be used to provide the
context for the assessment and the information from relevant plans and programmes. It is a statutory requirement
that Bristol Water consults on the content of the Scoping Report with the Environment Agency, Natural England,
English Heritage, and any other bodies that it deemed appropriate. In consequence, Bristol Water determined to
take an inclusive approach to this early consultation. The SEA Scoping Report was sent by email to statutory
consultees and other stakeholder organisations (see Appendix D) predominately based in the Bristol Water area
with a potential interest in the Draft WRP.

During the statutory five week consultation period, which ran from 6" November to 17" December 2007, five
organisations replied with comments on the Scoping Report. These responses were from representatives of the
Campaign to Protect Rural England, Natural England, Environment Agency, Ofwat and Consumer Council for
Water.

The responses were used to amend some of the baseline information, and the questions used for undertaking the
assessment. None of the responses suggested changing the general approach to assessment, and as such, this has
been undertaken as set out in the Scoping Report. The responses, and the way in which they were incorporated into
the SEA, are set out in Appendix D.

The approach, as set out in the Scoping Report and amended following the consultation, has been used to undertake
the assessment set out in this document. This is based on assessing the potential impacts of the options to be
included in the Draft WRP. The potential effects of the feasible and preferred options were considered against a
number of sustainability objectives, which are discussed further below.

3.2 Objectives for assessment

The SEA assesses each of the potential options to be included within Bristol Water’s Draft WRP against a range of
objectives. These objectives are intended to reflect changes that contribute to sustainability. By assessing each
option against the objectives, it is more apparent where the Draft WRP will contribute to sustainability, where it
might have a negative impact, and where its impact could be improved.

In order to develop the objectives, we used information from the review of plans and programmes. This review
highlighted a number of objectives included in those plans, as set out in Table 3.1. It is important that the
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assessment takes these objectives into account as this will help it to highlight any area where the Draft WRP will
help or hinder the achievement of the objectives of the other plans.

Table 3.1 Key policy objectives included in other plans and programmes

Key objectives and policy messages

Key Sources

Biodiversity

Protection and enhancement of the levels and
variety of biodiversity, including designated sites,
priority species and habitats

UK Water Strategy, Biodiversity Strategy for England, Rural Strategy, Soil Action
Plan for England, Water Resources for the Future, South West Biodiversity Action
Plan, Avon Biodiversity Action Plan, River Severn Salmon Action Plan

Population and Human Health

Promoting economic growth and productivity at the
local and regional level

Energy White Paper, Regional Economic Strategy

Provision of high quality community, health, welfare
and social infrastructure that is accessible to all

Urban White Paper, UK Water Strategy, South West Sustainable Development
Framework

Taking into account the economic and social needs
and vitality of urban and rural communities and
promoting neighbourhood renewal

Urban White Paper, Rural Strategy, Rural Renaissance, Sustainable Communities
Plan, Neighbourhood Renewal Action Plan, RPG 10, draft Regional Spatial Strategy

Ensuring the recreational value of local water
resources (e.g. rivers, lakes and reservoirs) is
maintained or enhanced

UK Water Strategy

Ensuring social equality and prosperity for all

South West Sustainable Development Framework

Promoting improvements to health and well-being
for all members of the community

South West Sustainable Development Framework

Ensuring or improving access to recreation and
physical activity opportunities

South West Sustainable Development Framework, People, Places and Spaces

Soil, Geology and Land Use

Protecting and enhancing the regions soils and
agricultural land

Rural Strategy, Catchment Abstraction Management Strategies, Soil Action Plan for
England

Water

Protection and enhancement of all water supplies
and resources

Water Framework Directive, Directing the Flow, UK Water Strategy, Water
Resources for the Future, Catchment Abstraction Management Strategies

Promoting the efficient use of water

Directing the Flow, UK Water Strategy, Catchment Abstraction Management
Strategies

Minimising future flood risk and improving flood
control infrastructure

Making Space for Water, Flood Management Plans

Ensuring the availability of water for food based
activities e.g. irrigation

Rural Strategy, Strategy for sustainable farming and food, Catchment Abstraction
Management Strategies

Addressing the causes of drought, and mitigating the

symptoms of drought

Drought Plan for the South West Region

Air and Climate
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Key objectives and policy messages

Key Sources

Ensuring air quality is maintained or enhanced, and
that emissions of air pollutants are kept to a
minimum

Air Quality Strategy

Minimising the effects of climate change on the
regions natural resources, inhabitants and economy

UK Water Strategy, Energy White Paper, English heritage — A Force for the Future,
SW Climate Change Impact Scoping Study

Minimising emissions of greenhouse gases that may
cause climate change

Urban White Paper, English heritage — A Force for the Future, Energy White Paper,
Rural Renaissance, SW Climate Change Impact Scoping Study

Material Assets and Resource Use

Minimising waste production, promoting re-use and
recycling and maximising opportunities for energy
recovery

Regional Waste Strategy

Promoting the most effective and efficient use of the
regions natural resources

Strategy for sustainable farming and food, Energy White Paper, Regional Waste
Strategy, West of England Rural Strategy

Promoting the use of sustainable / renewable energy

Energy White Paper, SW Climate Change Impact Scoping Study

Promoting the use of sustainable design and
encouraging the use of recycled or sustainably
sourced materials (e.g. for construction)

English Heritage — A Force for the Future, Urban White Paper, South West
Sustainable Development Framework

Promoting energy efficiency and seeking to
eliminate energy waste

Energy White Paper, English Heritage — A Force for the Future, South West
Sustainable Development Framework

Archaeology and Cultural Heritage

Ensuring any adverse effects to cultural heritage and
archaeological sites are minimised or avoided
altogether

English Heritage — A Force for the Future, draft Regional Spatial Strategy, RPG 10,
Soil Action Plan for England, People, Places and Spaces

Landscape and Visual Amenity

Protecting and enhancing the quality of the regions
natural landscapes and environmental resources

Rural Strategy, West of England Rural Strategy, RPG10, draft RSS

Based on the objectives from other plans, as well as the baseline and key sustainability issues, the guidance on SEA
of Water Resources Plans, and our own experience, we included a series of draft objectives in the Scoping Report.
As well as the overall objectives, there are a number of key questions to prompt the assessment and help to make
sure that it considers all of the relevant aspects of sustainability.

Comments made during the consultation on the Scoping Report highlighted issues to be considered both in the
baseline and sustainability issues that inform the objectives, and in the objectives themselves. As a result, the draft
objectives and questions were amended, in particular a specific key question on the impact on the countryside was
added under the landscape and cultural heritage sustainability objective.

In addition to the use of the information from the review of plans and programmes, we assessed the ability of the
objectives to highlight the potential impacts of the options. It is important that where possible the assessment
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highlights the different impacts that each option could have, without identifying the same impact under more than

one objective.

An important check on the objectives was to consider whether they included all of the topics set out in the SEA

Directive. The objectives have also been checked against the criteria proposed in the UK Water Industry Research
(UKWIR) guidance for the water sector. The results of this comparison are set out in the final column of Table 3.2
and in Table 3.3. These indicate that all of the topics referenced within the Directive are covered by the objectives.

Table 3.2

Objectives for the SEA

Objective

Key questions

SEA Directive Issue

1. Economy and
employment

To enhance the economic
performance of the area
and improve the social
consequences of economic
opportunity

Will it help to encourage economic growth and support new businesses?
Will it increase the number, quality, diversity, or vitality of businesses?
Will it help to meet the employment needs of local people?

Population

2. Health

To maintain and improve
health and encourage
healthy lifestyles

Will it help to improve human health?

Will it help to increase opportunities for or encourage physical activity?
Will it help to ensure access to a secure supply of drinking water?

Will it help to improve drinking water quality?

Human health

3. Community wellbeing

To enhance the quality of
life in local communities

Will it help to improve local services and facilities (e.g. recreational, cultural, health,
education)?

Will it improve access to facilities or reduce the need to travel?
Will it avoid disruption through effects on the transport network?
Will it minimise nuisance to local communities?

Population, Air

4. Landscape and
cultural heritage

To protect and improve
natural, built and historic
assets for their own sake
and for the benefit of
people and wildlife

Will it help to conserve historic buildings, places and spaces that enhance local
distinctiveness, character and appearance?

Will it avoid damage to and protect archaeologically or geologically important sites?
Will it avoid adverse effects and enhance designated landscapes?

Will it help to protect and improve woodlands?

Will it help to avoid significant loss of countryside?

Will it promote the wise use of land?

Will it help to support sustainable agriculture?

Will it improve access to the countryside and open space?

Will it improve access to buildings and landscapes of historic or cultural value?

Will it reduce land contamination?

Cultural heritage
including architectural
and archaeological
heritage, Landscape,
Soil, Material Assets

5. Water

To protect and improve
inland and coastal waters
and encourage efficient
water use

Will it minimise the use of water?
Will it increase efficiency in water use?

Will it help to minimise risks associated with unsustainable abstraction of ground and
surface waters?

Will it help to mitigate the risks associated with droughts or floods?
Will it minimise risks of adverse effects on water quality?

Material assets, Water
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Objective

Key questions

SEA Directive Issue

Will it help to improve the physical characteristics of rivers, lakes and canals?

6. Use of other
resources, including
waste

To encourage the
responsible management
of natural resources and
waste

Will it minimise the demand for raw materials?

Will it help to encourage sustainable design or use of sustainable materials?
Will it reduce the amount of waste generated?

Will it encourage the reuse and recycling of waste?

Material assets, Soil

7. Energy and climate

To reduce energy use and
its effects, and limit the
potential consequences of
climate change

Will it help to reduce the need to travel or encourage use of more sustainable forms
of transport?

Will it maintain and improve local air quality?

Will it minimise the need for energy?

Will it increase efficiency in the use of energy?

Will it help to increase the share of energy generated from renewable sources?
Will it reduce or minimise greenhouse gas emissions?

Will it reduce vulnerability to potential effects of climate change?

Air, Climatic factors

8. Wildlife and
biodiversity

To avoid damage to, and
improve, biodiversity

Will it avoid damage to and enhance aquatic and terrestrial species and habitats?
Will it protect the most important sites for nature conservation?
Will it minimise habitat fragmentation?

Will it provide opportunities for new habitat creation or restoration and link existing
habitats as part of the development process?

Will it ensure the sustainable management of natural habitats?

Biodiversity, Flora,
Fauna

Table 3.3

The issues in the SEA Directive and UKWIR guidance compared with the objectives in Table 3.2

SEA Directive issue

Criteria in the UKWIR guidance

Objective proposed in Table 3.2

Biodiversity

Population *

Human Health
Fauna

Flora

Soil

Water

Air

Climatic Factors
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SEA Directive issue Criteria in the UKWIR guidance Objective proposed in Table 3.2

Material Assets * Material assets 5. Water
6. Use of other resources, including waste
4. Landscape and cultural heritage

Cultural Heritage including architectural Archaeology and cultural heritage 4. Landscape and cultural heritage
and archaeological heritage

Landscape Landscape and visual amenity 4. Landscape and cultural heritage

* These terms are not clearly defined in the SEA Directive

3.3 The framework for assessment

The SEA uses an appraisal framework to assess each of the feasible options against the objectives set out above.
The framework is used to record the potential links between the option and the sustainability objectives in a
consistent manner. It has been used to assess each of the feasible options for inclusion within the Draft WRP, and
the results help to inform selection of the preferred option. The same framework was also used to highlight
potential cumulative and synergistic effects.

An example of how the appraisal framework is used to assess effects is shown in Table 3.4. The first column of the
framework sets out the SEA objectives. The second column summarises the relationship between the option and
the objective, i.e. how the objective affects the chance of achieving the objective. The rationale for this relationship
is explained in more detail in the final column. The appraisal framework is used for the assessments provided in
Appendix E, which considers the effects of the feasible options, and in Appendix F which considers the effect of
the preferred and alternative option.

Table 3.4 Example matrix

Objective Relationship Commentary

1. Economy and The construction of the reservoir and associated features would be expected to
employment O provide short to medium term employment and business opportunities, related to both
on site activities and companies required to supply the materials required. However,

To enhance the ; ' -
most construction workers are drawn from a national or regional pool.

economic performance

of the area and improve Long term employment opportunities are limited due to the presence of those who are
the social consequences involved in operating the existing reservoir at Cheddar. So the overall effect of the
of economic opportunity scheme in the local area is likely to be minimal and short term.
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Objective Relationship Commentary

2. Health

To maintain and improve
health and encourage
healthy lifestyles

The construction of a 6000MI impounding/pump storage reservoir would be expected
to help ensure access to a secure supply of drinking water (20Ml/d - equivalent to
approximately 133,000 people) by maximising the use of the current licence by
enabling the capture of more water at times of higher flows, and by conjunctive use
with the River Axe and the storage component of the reservoir.

The construction of an additional reservoir in Cheddar provides increased
opportunities for recreation including e.g. walking and cycling and as such may
encourage physical activity.

3. Community The site of the proposed reservoir is bordered by existing footpaths that would have to

wellbeing + be re-routed around the new reservoir presenting a short term effect.

To enhance the quality The proposed reservoir will enhance the opportunities for recreation, offering the

of life in local opportunity to “soften” the visual impacts of the existing reservoir site and provide

communities additional facilities for water based recreational activities such as sailing, fishing and
birdwatching.

The reservoir is likely to result in some significant construction activity in the short
term, there are properties immediately to the north of the site in the village of Axbridge
and pipelines will need to be replaced through Cheddar from the intake pond to the
reservoir. The rest of the local area is rural and sparsely populated. There is the
potential for short term local traffic effects, the A38 serves the popular tourist location
of Cheddar and a section of the A371 to the site from the A38 goes through the
village of Axbridge. These effects identify the need for a traffic management plan
which will minimise these impacts.

Key to relationship column

- Very strong positive effect of the Draft Water Resource Plan option on this objective

+ Positive effect of the Draft Water Resource Plan option on this objective

0 Overall neutral or insignificant effect of the Draft Water Resource Plan option on this objective

- Negative effect between the Draft Water Resource Plan option on this objective
Very strong negative effect of the Draft Water Resource Plan option on this objective

? Uncertain effect of the Draft Water Resource Plan option on this objective

n/a No relation between the Draft Water Resource Plan and this objective

Issues to be covered in the commentary column (where relevant):

The nature of the potential effect (what is expected to happen)
The reasons for any uncertainty where this is identified
The timing of the potential impact

The potential impact on vulnerable communities (e.g. the disabled, rural dwellers with no access to private transport) or sensitive
habitats (e.g. protected landscapes, sites designated for nature conservation interest)

The geographic scale of the potential impact (local - area around the site(s) options will take place, regional - Bristol Water area as a
whole, national - England)

The location of the potential impact (e.g. whether it affects rural or urban communities, or those in particular parts of the region)

The duration of the potential impact (short term: 0 to 2 years, medium term: 2 to 5 years, long term: greater than 5 years)
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3.4 Difficulties encountered

Although sector guidance on SEA has been produced and some water companies have produced an assessment for
their Drought Plans and some are in the process of preparing Scoping and Environmental Reports for Water
Resource Plans. However, at the time this assessment was undertaken, there was no finished SEA of a Water
Resource Plan on which to draw.

Because of the scope of the plan, and its nature in combining site specific options into a plan for the whole of
Bristol Water’s supply area, a balance needed to be struck between the information provided as an overview of the
whole area and the detail of a specific location. For example, in the baseline, a number of consultation comments
called for more local information to be included, which would have increased the volume and level of detail of the
report considerably. However, in order to assess some of the potential impacts, it was necessary to be aware of the
local characteristics. Throughout the whole process, it was necessary to balance the need for enough information to
undertake a robust assessment, while retaining its strategic focus.

The SEA was undertaken simultaneously to the development of the Draft WRP and the undertaking of the social
and environmental costs assessment. At the time of publication of the draft SEA we have taken into account the
latest information available but there will be further iterations to the Draft WRP that may require revision of the
SEA at a later date.

The yields which were used in the SEA assessment are based on the latest available information but these are
subject to change as Bristol Water seeks the ideal implementation combination within each scheme to maximise the
potential yield. There are therefore likely to be minor differences between the yields assessed for the SEA and
those included in the Draft WRP.
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4. Assessment of the feasible options

a1 The feasible options considered by Bristol Water

As set out in Section 1.2.2, the feasible options were identified and refined as the plan was prepared and a better
understanding of the options was developed. Those considered in developing the Draft WRP are listed in Tables
4.1, 4.2 and 4.3 for supply, demand and leakage options respectively.

Table 4.1 Descriptions of feasible supply options
Code Title Yield Summary description of scheme
1
(MI/d)

S001 Cheddar Reservoir 20 Construction of a new 6000MI impounding/pump storage reservoir on land to
the west of the existing Cheddar Reservoir. The scheme would require the
diversion of the Elwell Stream to the north west of the reservoir or the
complete capture of the stream.

S002 Severn Spring and Transfer 15 Capture of water from the Great Spring discharge at Sudbrook by constructing
an intake and 15MI pumping station to pump water over the River Severn
using a pipeline attached to the Second Severn Crossing road bridge.

S004 Southern Source Consolidated 8 Re-commissioning of mothballed sources at Honeyhurst, Gurney Slade and
Holes Ash, and the maximisation of the yields from existing water treatment
works. A dedicated centralised water treatment works would be constructed
at Maesbury reservoir along with new water mains.

S006 Minor Sources 5 Recommissioning of the mothballed sources at Honeyhurst, Gurney Slade
and Holes Ash. The sites would require treatment upgrades.

S007 Effluent Re-use (Commercial) 20 Re-use of wastewater from Avonmouth waste water treatment works to a
standard suitable for industrial and other non-potable uses. A new treatment
works, pumping station, transfer main and storage reservoir required.

S008 Desalination and Transfer 30 Construction of a new desalination water treatment works with water sourced

Scheme from the tidal reservoir at Oldbury on Severn via a new intake structure and
sea water transfer main. A new pumping station, mains reinforcement and a
discharge pipeline will be required.

S012 Docks-Barrow Transfer Scheme 30 Abstraction of water from the Floating Harbour in Bristol requiring the
construction of an intake works, two pumping stations, transfer mains and the
enhancement of a WTW.

S013 Purton Reservoir and Transfer 25 The construction of a new reservoir at Sharpness WTW utilising an additional

Scheme 25 Ml/d of water abstracted from the Sharpness Canal. A new intake
structure, pumping stations and WTW upgrade required.

S014 Stowey WTW Washwater 2 Recovery of water currently lost from the WTW requiring pumping to the head

Recovery of the WTW and new mains.
S015 Pumped Refill of Chew Valley 30 Abstraction of water from the River Avon west of Bath for Chew Valley Lake
Reservoir during periods of high flow. A new intake structure, pumping stations, WTW
and water mains will be required.
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Code Title Yield Summary description of scheme
(MI/d)*
S016 Avonmouth WWTW Direct 20 Re-use of wastewater from Avonmouth (as S007) and treatment of water to
Effluent Reuse potable standard and put directly into the supply system. A new WTW,
pumping stations and pipelines will be required.
S017 Southern Sources Upgrade 8 Re-commissioning of mothballed sources at Honeyhurst, Gurney Slade and
(unconsolidated) Holes Ash, and maximising the yields from Sherborne, Charterhouse, Oldford,
Egford and Forum (as S004). Treatment will be provided on site at each
abstraction’

1: The estimated yield of a scheme is based on information provided by Bristol Water and is measured as an average daily yield

over the course of a year. See Section 3.4 for uncertainties regarding yields.

Table 4.2 Descriptions of feasible leakage options
Code Title Yield Summary description of scheme
(MI/d)*

LO01 Infrastructure Replacement 25 Reducing leakage from existing water mains by replacing an additional 50km
of water mains and fittings each year, targeting the worst performing mains.

L002 Infrastructure and 4 Rolling programme to replace distribution mains and communication pipes in
Communication Pipeline the worst performing zones in the company area. The scheme will cover 15 to
Replacement 25 zones per year over 30 years, replacing on average 1-2km of mains; 200

communication pipes and the installation of meters for all households.

LO03 Communication Pipe 25 Replacing 1,000 communication pipes and fittings every year over the next 30
Replacement years.

LOO4 Communication Pipe and 20 Replacing 5,000 communication pipes and fittings every year over the next 30
Subsidised Supply Pipe years and offering subsidised supply pipe replacement for households.
Replacement

LOO5 Active Leakage Control 6 Active leakage control targets larger leaks from mains using leak noise
Increase detection equipment and zonal step tests to isolate areas of leakage. This

scheme will double the amount spent on active leakage control between 2010
and 2015.

LO06 Permanent Zonal Monitoring 0.75 Meters will be used to identify and report changes in night flows that could be
due to a new leak, enabling immediate action to be taken to isolate and repair
the leak. The new meters will be moved from site to site each year to
maximise the benefit from their deployment.

LOO7 Pressure Reduction 3.3 Establishing further pressure reduction zones above the baseline.

LO08 Leakstop Enhanced 1 Accelerating free and subsidised repairs to household customer’s leaking
supply pipes by doubling the activity from the current baseline (500) to 1000
‘LeakStop’ contract repairs.

1: The estimated yield of a scheme is based on information provided by Bristol Water and is measured as an average daily yield

over the course of a year at the end of the WRP period (i.e. 25 years) or at the end of the scheme implementation period,

whichever is shorter. See Section 3.4 for uncertainties regarding yields.
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Table 4.3 Descriptions of feasible demand options
Code Title Yield Summary description of scheme
(Mi/d)*
D002 Selective Metering Agricultural 0.4 Meter all known agricultural troughs at a rate of 200 meters per year for ten
Troughs years.
D004 Change of occupier metering 1.6 The scheme will involve the installation of approximately 2000 water meters
(large gardens) per year in houses with large gardens when they have a new owner with an
estimated saving of 30 litres per day for each installation.
D005 Business Audits 15 Audit scheme to be run for five years targeting 70-80 business customers per
year aiming to reduce water demand by 25% for two-thirds of the customers.
D006 Retro-fit WC Variable Flush 0.2 Installation of 2000 dual flush devices in toilets each year for 5 years, together
Devices with an advertising campaign to support the project.
D010 Selective Metering of Un- 0.1 Installation of meters for all remaining non-household customers at a rate of
metered Commercial Properties 200 meters per year over ten years.
D011 Compulsory Metering of 2.9 Installation of 6,000 meters per year for 15 years.
Domestic Customers
D016 Cistern Displacement device 0.3 Large-scale provision of cistern displacement devices to 20,000 customers
distribution per year for 5 years, together with an advertising campaign to support the
project.

1: The estimated yield of a scheme is based on information provided by Bristol Water and is measured as an average daily yield
over the course of a year at the end of the WRP period (i.e. 25 years) or at the end of the scheme implementation period,
whichever is shorter. See Section 3.4 for uncertainties regarding yields.

4.2

The effects of the feasible options

Each of the feasible options was assessed using the framework set out in Sections 3.2 and 3.3. A summary of the
effects of the feasible options is shown in Table 4.4. The remainder of the section describes some of the expected
effects and potential mitigation. More detailed assessments against each of the objectives are provided in

Appendix E.
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Table 4.4 Feasible Options Appraisal Summary

P e - > -g % s 8 o
Code | Name S 25| £ | E2 |85 £ 338 §E|sS
s | 88| ~ | 8F|E5| » |883| a5 |58
s | Ye o 43 6 2|~ <
i < O £
S001 Cheddar Reservoir 20 + + 0 +
S002 Severn Spring and Transfer 15 + 0 0 0
S004 Southern Source Consolidation + 0 - 0
S006 Minor Sources + 0 + 0
S007 Effluent Re-use (Commercial) 20 + 0 0 0
S008 Desalination and Transfer Scheme 30 + 0 0 -
S012 Docks-Barrow Transfer Scheme 30 + 0 -
S013 Purton Reservoir and Transfer Scheme 25 + + -
S014 Stowey WTW Washwater Recovery 2 + 0 0
S015 Pumped Refill of Chew Valley Reservoir 30 + 0 -
S016 Avonmouth WWTW Direct Effluent Re-use 20 + 0 0
S017 Southern Sources Upgrade (unconsolidated) 8 + 0 0 0
LO01 Infrastructure Replacement 2.5 + ‘- - + 0
L002 Infrastructure and Communication Pipeline 4 + ‘- ‘ - + 0
Replacement
L0O03 Communication Pipe Replacement 2.5 + 0 0 0
L004 Communication Pipe and Subsidised Supply Pipe 20 0 ‘ +
Replacement
LO05 Active Leakage Control Increase 6 + 0 0 ‘ 0 0
L006 Permanent Zonal Monitoring 0.75 0 + 0 0 + 0 0
Loo7 Pressure Reduction 3.3 0 + 0 0 + 0 0
LO08 Leakstop Enhanced 1 + + 0 0 + 0 0
D002 Selective Metering Agricultural Troughs 0.4 - 0 0 ? + 0 0
D004 Change of Occupier Metering (large gardens) 1.6 + + 0 0 -l 0 + 0
D005 Business Audits 15 + + 0 0 + + + 0
D006 Retro-fit WC Variable Flush Devices 0.2 + 0 - 0 + 0 - 0
D010 Selecti\{e Metering of Un-metered Commercial 0.1 0 + 0 0 + + + 0
Properties
D011 Compulsory Metering of Domestic Customers 29 + - - 0 - +
D016 Cistern Displacement Device Distribution 0.3 0 0 0 0 + 3 -I 0

1: The water supply is an estimate of the amount of additional water that will be available in the Bristol Water area as a result of
the scheme at its completion or after 25 years for ongoing schemes.
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221 Supply option effects and mitigation

S001 Cheddar Reservoir

This is one of the largest options in terms of its potential yield, and has a significant impact through its three year
construction period. The option requires a significant amount of materials, (although these will be sourced locally
from borrow pits and local limestone quarries) and activity and there will therefore be a significant short-term
negative effect on resource use and energy (both through embodied energy in the construction materials and
transport of materials to the site and on site earth movements). In the long term energy use is low as minimal
amounts of energy will be required for pumping. The reservoir will act as a winter storage reservoir capable of
storing significant volumes of water. Winter storage of water (during periods of high river flow and rainfall)
allows adaption to the potential effects of climate change. The scale of construction could have a positive effect on
employment during construction and traffic. Nuisance impacts can be mitigated through careful planning and
management plans. The site is currently open land on the edge of the Mendip Hills AONB, and the option would
affect the landscape of the area. However, in the long term it is likely that the new reservoir will improve the
aesthetic appearance of the existing reservoir and would be constructed in a manner that would be more
sympathetic to the existing landscape. The new reservoir would also be expected to offer new recreational and
leisure opportunities. While the reservoir would result in the loss of some land classified as lowland grazing marsh,
it would prove additional open water and lake margin habitats, which would provide a potentially significant
benefit to wildlife, especially with respect to birds and other species associated with nearby water bodies such as
Chew Valley Lake.

S002 Severn Spring and Transfer

This scheme involves minimal effects through construction or operation due to the fact that the source is already
available at a discharge point, only requiring transfer, ‘selective’ treatment and distribution. Furthermore, the
location for the required pumping station and WTW are located in already developed industrial locations therefore
negative effects associated with construction activities (e.g. nuisance to local communities, countryside or
terrestrial biodiversity) are considered to be minimal. There is an indirect increase in efficiency and reduction on
use of resources though the development of a source of water that can be used for non potable purposes thereby
displacing 15MI/d of raw water taken from the River Severn via the Sharpness canal allowing the better quality
water to be used for potable supply. There would be a significant charge for both the raw water to be purchased
from Railtrack and the operating charges for a main attached to the Second Severn Crossing (SSC). If it is not
possible to use the SSC to carry the pipeline, the main would need to be laid in the bed of the Severn estuary.
Bristol Water has not discussed the use of this water with the Welsh Assembly Government at this early stage. We
understand that Welsh Water have also considered use of the Severn spring as one of their supply options.
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S004 Southern Source Consolidation

The re-commissioning of mothballed sources and consolidation through the construction of a new treatment works
is generally positive in terms of sustainability due to the reuse of existing infrastructure and diversifying drinking
water sources. Due to the moderate yield that this option provides, there will be a positive influence on health due
to its contribution towards ensuring security of supply in the region. The scale of the works would require a
moderate amount of materials, and these would also have a significant effect on energy use through their
production. The pumping of water from the boreholes and long distance transfers will also require a significant
amount of energy use. Although there may be some disturbance during construction, for example to the local
landscape and transport routes, these are not expected to have any permanent or significant impacts on the
environment or communities in the long term. The construction of a larger capacity consolidated treatment works
will be on land adjacent to existing water infrastructure, but would use modern technology and have a small
footprint compared to the smaller works replaced.

S006 Minor Sources

The recommissioning of minor sources of abstraction is generally positive in terms of economic sustainability as it
could secure existing or create new jobs, although the effect is likely to be minor considering the scale of the
construction and operation. The option is positive in terms of resource use as it will require minimal raw materials
during construction. The ongoing use of electricity for treatment and pumping will not be significantly greater than
at present and has therefore been assessed as positive. The option reuses existing infrastructure, particularly
pipework, and is of relatively small scale when compared with other supply options. Recommissioning minor
sources will have a strong positive effect on diversifying drinking water sources for the Bristol Water area and
reducing the risks associated with drought.

S007 Effluent Re-use (Commercial)

This high yielding scheme is generally positive in terms of sustainability due to the re-use of wastewater that would
be returned to the Severn Estuary. As the water is treated only to non-potable standards the energy use is relatively
low for a scheme of that provides 20MI/d of water. Although there may be some disturbance during construction,
for example to the local landscape and transport routes, these are not expected to have significant effects on the
environment or communities in the long term. The option is beneficial in terms of the water environment, as it
maximises the efficient use of water.

S008 Desalination and transfer scheme

This is one of the largest options being considered in terms of both construction requirements and yield. Therefore,
there is expected to be a positive impact on employment during construction, and a smaller number of people
would also be employed during operation. However, the size of the project means that there is a significant
requirement for materials for building, with high levels of embodied energy. A significant amount of energy and
chemicals would also be required for the desalination process itself, even if energy recovery is used. Appropriate
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mitigation for the effects of abstraction and discharge of the saline water back into the estuary, which is designated
for its biodiversity importance, will be required. Once completed, the plant would help to improve security of
supply in the region.

S012 Docks - Barrow Transfer Scheme

This is one of the largest options in terms of its potential yield (30MI/d) with the added benefit that the additional
yield is sustained through the transfer of water to existing facilities, resulting in this scheme having less negative
effects associated with large-scale construction activities (e.g. nuisance to local communities, effects on the
countryside and use of raw materials) when compared to other high yielding schemes. Some construction work
associated with infrastructure will still be required and careful planning regarding the potential effects on the local
community will be needed, particularly regarding the city docks heritage site and the urban area of Ashton Gate.
Upgrading of WTWs will be required and a significant amount of chemicals will be used in the water treatment
process during operation. Operational carbon emissions and energy use associated with water treatment and
pumping would have a significant negative effect. The scheme also needs careful planning and mitigation plans for
the potential effects both to recreation and to wildlife due to pipeline construction activities in Ashton Court estate,
although Bristol Water already has wayleaves for existing large diameter mains within Ashton Court.

S013 Purton Reservoir and Transfer Scheme

This is one of the largest options in terms of its potential yield, and has a significant impact through its construction
period. Both during construction and operation, the option requires a substantial amount of materials, with
negative effects on resource use. However, the scale of construction could have a positive effect on employment
during construction. Water treatment and pumping require of the highest use of energy during operation. The
construction of a new reservoir would be a permanent impact on the landscape, possibly including the loss of
‘Redwood’ which is designated as Ancient Woodland and Ancient Woodland (replanted). However, the new
reservoir would need to be constructed in a manner that would be sympathetic to the existing landscape with
environmental enhancements, as such with careful design the impact on the landscape in the long term may be
beneficial, offering a new amenity resource. The new reservoir would also be expected to offer new recreational
and leisure opportunities including water based recreation. While the construction of the reservoir would result in
the loss of some woodland the reservoir will provide an alternative habitat (open water) and, with an ecologically
informed design, suitable habitats on the rest of the reservoir site (embankments), will potentially provide a positive
benefit to wildlife.

S014 Stowey WTW Washwater Recovery

This scheme relatively small yielding scheme is mostly positive in terms of sustainability due to the increase in
efficiency of an already developed resource involving low operating energy requirements and little disturbance to
the countryside or local communities. Investigations are already under way for reducing losses from the washwater
system and associated structures. Remedial works may be completed before 2010 if the solution to the problem is
found to be straightforward.
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S015 Pumped refill of Chew Valley Reservoir

This is one of the largest options in terms of its potential yield with the added benefit that the additional yield is
achieved using transfer of water during winter to an existing storage reservoir. Therefore some of the negative
effects associated with large scale construction activities (e.g. nuisance to local communities) are minimised
relative to other high yielding schemes that may, for example, require the construction of a new reservoir. In the
long term however, the energy requirements associated with water treatment and pumping are significant. The
abstraction and storage of water from the river Avon at times of high flow offers adaptation to and subsequent
reduction in vulnerability to the potential effects of climate change. This would be considered a significant benefit.
However the negative impacts associated with operational pumping energy requirements and change to the water
quality, flora and fauna would need to be minimised through mitigation measures. There is likely to be a
significant environmental impact from transfer of water to Chew Valley lake/reservoir and the effects of more rapid
drawdown/refill both with respect to lake ecology (SPA and SSSI) and visual amenity.

S016 Avonmouth WWTW Direct Effluent Reuse

This high yielding scheme could be considered very positive in terms of sustainability through the perception of the
ultimate in water resource sustainability, direct re-use of wastewater. However the scheme will involve high
operating energy requirements. Furthermore the scheme is considered sensitive with respect to public acceptance
of supply derived from wastewater, even when blended with other sources.

S017 Southern Sources Upgrade (unconsolidated)

The re-commissioning of mothballed sources is generally positive in terms of sustainability due to the reuse of
existing infrastructure and diversifying drinking water sources. Due to the yield that this option provides, there will
be a significant positive influence on health due to its contribution towards ensuring local security of supply in the
region. These sources also offer some extra flexibility in response to the impacts of drought when used
conjunctively with water stored in reservoirs.

422 Leakage option effects and mitigation

LOO1 Infrastructure Replacement

The scheme will have a number of short term effects, including a positive effect on job creation and security in the
Bristol Water area and negative effects on the amounts of resources and energy needed to construct the new water
mains along with a potential for disturbance of the landscape and significant nuisance to local communities due to
roads being dug up. In the longer term the sustainability of the scheme is better as less energy will be required to
pump and treat water. Mitigation measures to reduce negative effects that could be associated with this scheme
include employing sustainable construction practices to minimise noise, traffic and biodiversity impacts, using
recycled or reclaimed materials when laying the mains where possible. Iron from old water mains can be recycled.
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LO02 Infrastructure and communication pipeline replacement

The scheme will have a number of short term effects, including a positive effect on job creation and security in the
Bristol Water area. The scheme will have significant positive effects on human health and water in the long term
due to the increasing cumulative yield over the scheme’s lifespan. Negative impacts are due to the amounts of
resources and energy needed to construct infrastructure along with a potential for local disturbance of
neighbourhoods and some temporary nuisance to local communities due to roads and paths being dug up. In the
longer term the sustainability of the scheme is better as less water will be lost from leaks and less energy will be
required to pump and treat water. The installation of water meters will allow a relatively easy switchover to
metered water usage at some point in the future if desired. Mitigation measures to reduce negative effects that
could be associated with this scheme include employing sustainable construction practices to minimise noise,
traffic and biodiversity impacts, using recycled or reclaimed materials in the construction of the infrastructure
where possible and using the materials in the old infrastructure as infill for the replacement mains where no other
use is possible.

LO03 Communication Pipe Replacement

The scheme will have a number of short-term effects, including a positive effect on job creation and security in the
Bristol Water area and negative effects on the amounts of resources and energy needed to construct infrastructure
along with potential temporary nuisance to local communities associated with construction activities. There is a
long term human health benefit associated with replacing lead pipes. The sustainability of the scheme in terms of
energy use is also better in the long term as less energy will be required to pump and treat water. Mitigation
measures to reduce negative effects that could be associated with this scheme include employing sustainable
construction practices to minimise noise, traffic and biodiversity impacts, using recycled or reclaimed materials in
the construction of the infrastructure where possible and recycling the old pipes where possible.

L004 Communication pipe and subsidised supply pipe replacement

The scheme will have a number of short term effects, including a positive effect on job creation and security in the
Bristol Water area and negative effects on the amounts of resources and energy needed to construct infrastructure
along with potential temporary disturbance to local communities. In the longer term the sustainability of the
scheme is better as less energy will be required to pump and treat water. The scheme has a significant health
benefit due to the fact that primarily, lead supply pipes are being replaced. The scheme also has a significant
positive effect on water as it will allow significant water savings as the scheme progresses. Mitigation measures to
reduce negative effects that could be associated with this scheme include employing sustainable construction
practices to minimise noise, traffic and biodiversity impacts, using recycled or reclaimed materials in the
construction of the infrastructure where possible and recycling the old pipes.
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LOO5 Active Leakage Control increase

The scheme will have a medium term positive effect on job creation and security in the Bristol Water area. In the
longer term the sustainability of the scheme is high, as significantly less energy will be required to pump and treat
water. There are substantial benefits to the water environment as efficiency of water use is improved and
development of new water resources are delayed. Minor negative effects are short to medium term, for example
potential temporary disturbance to local communities from mains repairs and increased vehicle miles. Mitigation
measures to reduce negative effects that could be associated with this scheme include employing sustainable
construction practices to minimise noise, traffic and biodiversity impacts, using recycled or reclaimed materials in
the construction of the material where possible.

LO06 Permanent Zonal monitoring

In the long term the sustainability of the scheme is better as the amount of energy required to pump and treat water
is reduced. Negative effects are short to medium term, for example potential temporary disturbance to landscape
and local communities. Mitigation measures to reduce negative effects that could be associated with this scheme
include employing sustainable construction practices to minimise noise, traffic and biodiversity impacts, using
recycled or reclaimed materials in the construction of the material where possible.

LOO7 Pressure reduction

In the long term the reduction of water losses will mean less energy will be required to pump and treat water.
There are substantial benefits to the water environment as efficiency of water use is improved and development of
new water resources are delayed. Negative effects are short to medium term, for example potential temporary
disturbance to landscape and local communities. Customers experiencing lower water pressure than accustomed to
may often complain regarding a loss of utility. Mitigation measures to reduce negative effects that could be
associated with this scheme include employing sustainable construction practices to minimise noise, traffic and
biodiversity impacts, using recycled or reclaimed materials in the construction of the material where possible and
using the materials in the old water mains as infill for the replacement mains.

LO08 Leakstop enhanced

The scheme will have a small positive effect on job creation and security in the Bristol Water area. In the longer
term there will be a small reduction in energy required to pump and treat water. Negative effects are short to
medium term, for example potential temporary disturbance to individuals properties and footpaths, however this is
temporary as works at each site are likely to be short in duration (hours to days). Mitigation measures to reduce
negative effects that could be associated with this scheme include employing sustainable construction practices to
minimise noise, traffic and biodiversity impacts, using recycled or reclaimed materials in the construction of the
material where possible and using the . Some consideration and planning is required with respect to the fact that
although most customers agree to the first free repair, further repairs on the same supply pipe will attract a charge
for part of the cost.
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223 Demand option effects and mitigation

D002 Selective Metering Agricultural Troughs

It is probable that some portion of unaccounted for water demand in rural areas will be due to unmetered, leaking
or illegal water troughs. The public consider that metering is the fairest way to pay for water and it is reasonable
that the principle should be extended to higher volume water users. There are positive environmental and water
benefits derived from the increase in water efficiency. There may be a negative economic impact in respect of
some customers having to meet the true cost of their operation. We recommend Bristol Water engage in further
research and consultation with farming bodies before this scheme is implemented.

D004 Change of occupier metering (large gardens)

The installation of meters on houses with large gardens on change of occupancy will reduce overall water use by a
small amount over the Bristol Water area. The scheme will have a short term negative effect on energy use due to
the manufacture of some 20,000 meters and a significant amount of distance travelled for deployment, however this
is likely to be mitigated over the longer term as less water has to be treated and pumped. In addition, the overall
increase in water efficiency provides a significant benefit in terms of reducing abstraction and retaining water in the
aquatic environment. We recommend that when new meters are fitted the installer leaves literature outlining water
saving measures that can be implemented by households.

D005 Business Audits

Business audits are likely to have a minor positive effect on economy and employment due to cost savings and the
creation of a full-time job. The scheme will also reduce overall water use and increase efficiency for the companies
audited as well as helping to ensure a secure supply of drinking water.

D006 Retro-fit WC Variable Flush Devices

The scheme is a short-medium term option to reduce the amount of water used in larger cisterns until their eventual
replacement. It will have the smallest positive effect on reducing water use of all options and a minor negative
effect on energy and climate. There will be a minor negative effect on community wellbeing associated with the
nuisance of having to be present to allow plumbers to fit the devices.

D010 Selective Metering of un-metered commercial properties

The metering of currently un-metered business customers of Bristol Water will reduce overall water use by a small
amount over the area. It is difficult to tell what the overall economic effect of this scheme will be as it could cost
businesses more money for water, however it could also reduce costs where combined with water savings advice
such as a water audit. In the short term the requirement to manufacture and install the meters will have a negative
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effect on energy and raw material requirements but in the long term the savings in energy to pump and treat water
and the reduction in the need for chemicals to treat water will have a positive effect.

D011 Compulsory Metering of Domestic Customers

It is estimated that the installation of meters on all households will reduce overall water use by approximately 3MI
per day in the Bristol Water area after the scheme is completed. The scheme will have a minor negative effect on
resources and energy use due to the manufacture of some 6000 per year over the schemes life span and a significant
amount of distance travelled through deployment (960,000 km). Energy use associated with manufacture and
installation will however be more than offset by treatment and pumping energy savings in the longer term. When
new meters are fitted for meter optants the Bristol Water leaves literature outlining water saving measures that can
be implemented by households and other advice or sources of information on water saving. This practice would
also be implemented for areas where universal metering was being implemented. This activity would be carried
out to protect vulnerable customers.

D016 Cistern Displacement device distribution

The scheme is a short term option to reduce the amount of water used in larger cisterns until their eventual
replacement over the next ten years. Although the scheme will have a minor positive effect on reducing water use
the yield of the scheme is negligible. Bristol Water would expect to use re-cycled products to minimise the use of
raw materials.

43 Summary

In general the assessment found that the options involving larger programmes of work or yielding more water
tended to have more and bigger effects across the range of objectives. This reflects, for example, the greater use of
resources and more significant effects on the security of water supply.

Most of the feasible options had a small positive effect on the economy and employment objective reflecting either
benefits associated with long term employment for a small number of people (such as for reading meters and
repairs) particularly for the demand and leakage option schemes or short term employment for larger numbers of
people.

Most of the supply options had a very positive effect on the health objective due to the increase in the security of
water supply they would provide. Most of the leakage and demand schemes had a minor positive effect on the
health objective as they made a small positive improvement to water security, although where there was a
significant increase in water yield or where water efficiency was encouraged, the effect was assessed as very
positive on this objective.

Most of the options had no effect on the community wellbeing objective with the notable exception of the nuisance
caused by digging up roads and gardens associated with some of the leakage and compulsory metering options.
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The Cheddar and Purton Reservoir options are likely to have a minor positive benefit on local communities due to
the enhanced recreational facilities that could be associated with them once constructed.

Most of the options were assessed as having no or neutral effects on the landscape and cultural heritage objective as
they are not expected to have any long term effects. Where options were assessed as being likely to have a
negative effect on the objective which was generally due to the length of pipeline that was required or needed
replacing such that, even though the effect will be temporary, there will be an overall negative effect on the
landscape over the course of the construction period. The minor sources supply option was assessed as likely to
have a minor positive effect as much of the scheme involves re-using existing infrastructure.

Most of the options were assessed as being likely to have a positive effect on the water objective as they either
minimise the use of water or increased the efficiency with which water will be used. A number of the supply
option schemes were assessed as having a significant positive effect due to abstracting water where or when it
would have the least effect on water bodies, e.g. close to the tidal limit (S012), from the Severn Spring (S002) or at
high flows (S015). A number of the leakage and demand option schemes were also assessed as having a very
strong positive effect on the water objective due to the large water saving they are likely to have by the end of the
plan period.

Many of the supply options have a negative effect on the use of resources and energy use. This reflects the
requirement for resources for construction, with the energy objective identifying effects through energy embodied
in the construction materials, transport during construction and operation and energy required for pumping. The
overall assessment within each objective is based on a combination of issues, for example those options that require
more materials, relying on pumping and those with significant transport movements scoring poorly.

Most of the options were assessed as being unlikely to have any direct permanent effects on wildlife and
biodiversity, for the supply options this is mainly because the abstraction licence procedure requires wildlife and
biodiversity being taken in to account before a licence is approved. The pumped re-charge of Chew Valley
reservoir is an exception due to the major changes expected to water chemistry and rate of water level change. The
new reservoir schemes are likely to have a positive effect on aquatic and semi-aquatic species. It was difficult to
assess some of the other supply schemes without further information but we have assumed that an environmental
appraisal and other appropriate assessments would be carried out at the planning phase if a particular option is
adopted. This type of study would identify impacts and avoid or reduce their potential effects.

231 General mitigation measures for feasible options

The potential impacts of the supply, demand management and leakage reduction schemes have been considered in
developing the options and throughout this assessment.

One of the primary mechanisms for mitigating the potential impacts of the supply options is through the abstraction
licensing process. Each abstraction from surface or ground waters will make greater use of an existing licence or
require a new licence. These licences are issued by the Environment Agency based on a review of the potential
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impacts on the environment. Therefore, in identifying the potential options and their size, Bristol Water has
considered the potential for an abstraction licence. This has included an implicit mitigation of potential negative
impacts on water bodies and the wildlife that depends on them. In general, the assumption has been that further
abstraction would either take place in areas at the point of discharge into tidal waters, or would occur as a winter or
a flow controlled abstraction.

There may also be some potential to mitigate the risks of negative impacts on people during construction by
operating to good construction practice. Schemes such as the Considerate Constructors Scheme help to ensure that
the patterns of working and methods used during construction minimise nuisance to local communities.

General mitigation recommendations for the feasible options are included in the assessment matrices in Appendix
E.
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5. Assessment of the preferred option

5.1 Choosing the preferred option

The process for developing a Draft WRP includes a clear series of steps to balance the needs to develop solutions
that are technically feasible, cost-effective, and take into account the impacts on the community and environment.
Section 1.2.2 summarises the way in which the feasible options are considered to develop the preferred set of
feasible options that are included in the plan.

The findings of the first stage of the SEA were included in this decision making process by reviewing the initial
options identified using the Economics of Balancing Supply and Demand method, and checking that the potential
impacts identified in the SEA were included in the environmental and social costs already taken into account, or
would not have affected the options identified.

To allow a sufficient contribution to water supply in the future Bristol Water will utilise a combination of the
feasible options to make up the preferred option for the Draft WRP. This will also help to increase the resilience of
the water supply by making it less reliant on a single or few sources.

5.2 Assessing the options

This section is a summary of the assessments of the preferred and alternative scenarios and a comparison between
these and a ‘do nothing’ scenario. More details regarding the assessments can be found in Appendix F. The
assessments of the preferred and alternative options help to identify the overall effects of the Draft WRP, including
any potential cumulative or synergistic effects that the options have when implemented alongside each other.

5.2.1 Effects of the preferred option

The preferred option included in the Draft WRP is shown in Table 5.1. Most of the components of the preferred
option are timed to commence from the start from 2010 with the exceptions of the two supply options, Southern
Sources Upgrade (consolidated) and Cheddar Reservoir which are due to start in 2017 and 2025 respectively, and
the compulsory metering of domestic customers which has an approximate start date of 2020.
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Table 5.1 The Draft Water Resource Plan Preferred Option (the preferred combination of feasible options)
Code Name Approximate Duration of scheme
start date

L002 Infrastructure and Communication Pipeline Replacement 2010 25 yr
LO04 Communication Pipe and Subsidised Supply Pipe 2010 25 yr

Replacement
LOO5 Active Leakage Control Increase 2010 25yr
LO06 Permanent Zonal Monitoring 2010 5 yr to complete but benefit is ongoing
LO07 Pressure Reduction Zones 2010 6 yr to complete but benefit is ongoing
LO08 Leakstop enhanced 2010 25 yr
D002 Selective Metering of agricultural troughs 2010 10 yr
D004 Change of Occupier Metering (Large Gardens) 2010 10 yr
D005 Business Audits 2010 5yr
D010 Selective Metering of Un-metered Commercial Properties 2010 10yr
S017 Southern Sources Upgrade (Unconsolidated) 2017 3 yr to complete
D011 Compulsory Metering of Domestic Customers 2020 15yr
S001 Cheddar Reservoir 2025 5 yr to complete

There is also some potential to include a trial of seasonal tariffs for domestic customers when metering reaches an
appropriate level (approximately 90%) toward the end of the Draft WRP period, although this has not been factored
into the SEA assessment of the preferred option.

A summary of the anticipated effects the Draft WRP preferred option will have is included in Table 5.2. A full
assessment of the preferred option is included in Appendix F.
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Table 5.2 Cumulative effect of preferred option
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L002 Infrastructure and Communication Pipeline 4 + - + 0
Replacement
LO04 Communication Pipe and Subsidised Supply 20 + 0 0 + 0
Pipe Replacement
LO05 Active Leakage Control Increase 6 1 0 0 0 0
LO06 Permanent Zonal Monitoring 0.75 0 + 0 0 + 0 0
L007 Pressure Reduction 3.3 0 + 0 0 + 0 0
L0O08 Leakstop Enhanced 1 + + 0 0 + 0 0
D002 Selective Metering Agricultural Troughs 0.4 - 0 0 ? 1 0 0 0
D004 Change of Occupier Metering (large gardens) 1.6 + + 0 0 - 0 + 0
D005 Business Audits 15 + 0 0 + + + 0
D010 Selective Metering of Un-metered Commercial 0.1 + 0 0 + + + 0
Properties
S017 Southern Sources Upgrade (unconsolidated) 8.0 + 0 0 -
D011 Compulsory Metering of Domestic Customers 2.9 + - 0 - +
S001 Cheddar Reservoir 20 1 + 0 +
Preferred combination of options 69.6 + TT_T

The cumulative effect of the component schemes within the preferred option generally have a neutral or positive
effect on the majority of the SEA objectives with the notable exception of resource use which has been assessed as
having a very strong negative effect and community wellbeing which has been assessed as having a minor negative
effect. A summary of the effects on each of the effects is outlined in the remainder of this section. More details are
included in Appendix F.

The two supply options scheduled for commencement toward the end of the plan period are expected to provide
short to medium term employment and business opportunities during their construction phase. Longer term
employment and business opportunities associated with some of the leakage and demand schemes are likely to have
a minor positive effect over the whole of the plan period.

In terms of the health objective the schemes included as part of the preferred option are likely to provide an
additional water yield of approximately 70MI/d above the current yield by the end of the plan period, which will
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have a significant positive effect on improving the security of supply of water in the Bristol Water area. The yield
of the Cheddar Reservoir scheme (20MI/d) will contribute over a quarter of this amount, although the reservoir is
not expected to be completed until 2027. Cheddar Reservoir will also provide additional recreational opportunities.
There is some concern that the compulsory metering of domestic customers may have a negative effect on
vulnerable members of society as metering may lead to customers reducing water use to amounts that harm their
health, although this is likely to be a small risk particularly if mitigation measures are put in place.

Many of the schemes included in the preferred option will have some element of nuisance which may affect
community wellbeing. This is generally associated with construction activities such as the replacement and laying
of pipes and other excavations, although the nuisance associated with this will generally be minor and short term.
Overall, the preferred option has been assessed as having a minor negative effect upon the community wellbeing
objective, largely due to the negative effects of the Infrastructure and Communication Pipeline Replacement (L002)
scheme and to a lesser extent the Communication Pipe and Subsidised Supply Pipe Replacement (L004) and
Compulsory Metering of Domestic Customers (D011) schemes. The Cheddar Reservoir scheme is the only
component of the preferred option to offer positive effects through providing additional opportunities for water
based recreational activities and other pursuits such as birdwatching.

The preferred option has been assessed as having an overall neutral/negligible effect upon the landscape and
cultural heritage objective. There may be some negative effects on this objective through construction activities
(for example due to the Cheddar Reservoir (S001) scheme) however the construction impacts will be short to
medium term (5 years) and in the long term it is likely to improve the aesthetic appearance of the existing reservoir.
The effects of the preferred option on the landscape will be localised to the particular works site, most of which are
likely to be in an urban areas (where most customers are located).

The preferred option is likely to have a significant long term positive effect on the water objective due to the
positive contributions it makes toward encouraging water efficiency through the demand options and reducing
water loss through the leakage detection schemes. The scheme most likely to make significant contributions to
water efficiency is the Compulsory Metering of Domestic Customers (D011) scheme which is considered to have
the positive effect of reducing water consumption by some 3MI/d after the completion of the scheme while at the
same time conveying the true cost of water to customers and therefore encouraging its wise use. There is however
an element of political sensitivity associated with compulsory metering which adds an element of doubt as to
whether such a scheme would be able to proceed. By scheduling the commencement of the scheme toward the end
of the plan scheme Bristol Water will be better able to manage this risk. The Cheddar Reservoir scheme will also
have a positive effect on this objective by capturing and storing water at times of high river flow thereby
minimising risks associated with unsustainable abstraction of surface waters.

The supply schemes included in the preferred option are likely to require significant amounts of raw materials
which has led us to assessing the preferred option as having a major negative effect on the use of resources
objective. This negative effect is particularly associated with the raw material needed to construct the Cheddar
Reservoir scheme. The Southern Sources Upgrade (unconsolidated) scheme is likely to involve a smaller amount
of raw material for the construction of the new water treatment facilities at each site. Many of the other schemes
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however will reuse existing infrastructure and therefore minimise the requirement for raw materials. In the long
term the leakage schemes are likely to reduce the demand for raw materials by reducing the amount of treated
water lost. The Compulsory Metering of Domestic Customers scheme will have an initial negative effect on
resource use due to the requirement to install water meters, however in the long term the reduction in water use that
this will lead to will reduce the need for chemicals to treat water. The Business Audits (D005) and the Selective
Metering of Un-metered Commercial Properties (D010) schemes will also reduce water use and therefore the need
to use chemicals to treat water.

The preferred option has been assessed as having an overall very positive effect on the energy use and climate
change objective due primarily to the positive effects of the leakage schemes and the Cheddar Reservoir scheme.
Although the construction components of some of the leakage schemes are likely to be energy intensive all of these
schemes achieve some degree of power saving and therefore reduce contributions to emissions of greenhouse gases
in the long term through reductions in requirement to treat and pump water. Although there are some levels of
embodied carbon and energy use in the manufacture of some of the equipment (e.g. pipeline for ‘Change of
Occupier metering) in the demand schemes in the preferred option because of the significant energy savings which
will arise from some of these they have generally been assessed as having a long term positive effect on the
objective. Construction for the supply schemes within the preferred option is expected to generate significant
amounts of carbon emissions both through construction activities and in terms of embedded carbon in materials.
Operationally however, both the supply schemes included in the preferred option are not especially energy
intensive compared to some of the other feasible supply schemes that are not included in the preferred option. In
particular, it is estimated that the Cheddar Reservoir scheme will reduce the energy required for pumping to below
present levels and that it will offer an adaptive response to potential vulnerabilities associated with the effects of
climate change on water supply.

The overall effect of the preferred option on the wildlife and biodiversity objective has been assessed as being
neutral. The majority of the component schemes of the preferred option were individually assessed as having no or
negligible effects with the exception of the Cheddar Reservoir scheme. Cheddar Reservoir should have beneficial
effects due to the provision of open water and marginal habitats which could be valuable for a variety of wildlife
and provide an additional site that could be utilised by species associated with nearby nationally and internationally
important sites, particularly the existing Cheddar Reservoir, Blagdon Lake and Chew Valley Lake.

s22  Alternative and ‘do nothing’ options

An alternative combination of feasible options, the “alternative option’ and a ‘do nothing’ scenario were also
considered as alternatives to the preferred option and their effects on the SEA objectives compared.

Bristol Water has carried out several tranches of public consultation. The results indicate that customers would
prefer to see a higher level of water efficiency. This has been translated into a clear willingness to pay to see
significant leakage reductions. Feedback also showed that customers consider that metering is the fairest way to
pay for water (although there should be safeguards for vulnerable groups).
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Because of this customer lead approach, the alternative scheme would still prioritise demand management and
leakage options over resource development. The major difference would be the substitution of the Docks-Barrow
Transfer scheme in place of the extension to Cheddar Reservoir scheme in 2025. The Docks-Barrow Transfer
scheme has a higher potential yield than the Cheddar Reservoir extension, although both will have a very strong
positive effect on ensuring a secure water supply. The docks transfer scheme however, lacks the resilience to the
potential impacts of future droughts that an increase in water storage (such as Cheddar Reservoir) would provide.
Table 5.3 shows the feasible options that were considered in this alternative combination. As with the preferred
option the component parts of the alternative options are timed to commence from the start from 2010 with the
exceptions of the two supply options and the Compulsory Metering of Domestic Customers Scheme. It has been
assumed that the Docks-Barrow Transfer scheme would have an approximate start date of 2025, the same as the
Cheddar Reservoir scheme included in the preferred option.

The “do nothing’ scenario is based on the assumption that there will be an increase in the demand for water (due to
factors such as increased housing), at the same time as a continuation in the baseline policies for leakage reduction
and demand management schemes that Bristol Water currently carry out.

Customer focus groups have indicated to Bristol Water that the availability of a secure water supply is one of their
highest priorities. Any plan that would seek to reduce security of supply over time carries substantial disbenefits in
the eyes of customers and would not be regarded as an adequate response to future changes. The ‘do nothing’
scenario is therefore not acceptable to Bristol Water, the regulator or customers even though there would be
temporary measures that Bristol Water can put in place (hosepipe bans and other consumer restrictions, importing
water from other water companies or short term renegotiations of bulk transfer agreements) when demand for water
outstrips supply. If a “‘do nothing’ scenario were adopted by Bristol Water the Draft WRP predicts that, in a dry
year, demand for water may outstrip supply by 2022.

Doc Reg No. RR094iii04wW April 2008



Entec

Creating the environment for business

Table 5.3 Alternative combination of feasible options
Code Name Approximate Duration
start date

L002 Infrastructure and Communication Pipeline Replacement 2010 25 yr
LO04 Communication Pipe and Subsidised Supply Pipe 2010 25 yr

Replacement
LOO5 Active Leakage Control Increase 2010 25yr
LO06 Permanent Zonal Monitoring 2010 5 yr to complete but benefit is ongoing
LO07 Pressure Reduction Zones 2010 6 yr to complete but benefit is ongoing
LO08 Leakstop enhanced 2010 25 yr
D002 Metering of agricultural troughs 2010 10 yr
D004 Change of Occupier Metering (Large Gardens) 2010 10 yr
D005 Business Audits 2010 10 yr
D010 Selective Metering of Un-metered Commercial Properties 2010 10yr
S017 Southern Sources Upgrade (Unconsolidated) 2017 3 yr to complete
D011 Compulsory Metering of Domestic Customers 2020 15yr
S0012 Docks-Barrow transfer 2025 3 yr to complete

A summary of the assessment of the alternative combination of feasible options is included in Table 5.4 and shown
in more detail in Appendix F.
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Table 5.4 Cumulative effect of alternative scenario
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L002 Infrastructure and Communication Pipeline 4 + + 0
Replacement
LO04 Communication Pipe and Subsidised Supply Pipe 20 + 0 0 + 0
Replacement
L005 Active Leakage Control Increase 6 + 0 0 0 0
LO06 Permanent Zonal Monitoring 0.75 0 + 0 0 + 0 0
L007 Pressure Reduction 3.3 0 + 0 0 + 0 0
L008 Leakstop Enhanced 1 + + 0 0 + 0 0
D002 Selective Metering Agricultural Troughs 0.4 - 0 0 ? + 0 0 0
D004 Change of Occupier Metering (large gardens) 1.6 + + 0 0 - 0 + 0
D005 Business Audits 15 + 0 0 + + + 0
D010 Selective Metering of Un-metered Commercial 0.1 + 0 0 + + + 0
Properties
S017 Southern Sources Upgrade (unconsolidated) 8 + 0 0 - 0 0
D011 Compulsory Metering of Domestic Customers 2.9 - 0 - +
S012 Docks-Barrow Transfer Scheme 30 + 0 - 0
Alternative combination of options 796 + fT- + 0
The effects of the alternative option are compared with those of the preferred option in Section 5.3.
5.3 Comparison of alternatives
A comparison of the preferred option, alternative option and ‘do nothing’ scenarios is shown in Table 5.5.
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Table 5.5 Comparison of alternatives Draft WRP options
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Preferred combination of options 69.6
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Alternative combination of options 796
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Do nothing scenario

As outlined in the previous section of this report the ‘do nothing’ scenario is not considered a viable option for the
Draft WRP. It is included in the above table for information only and to show the better performance in every
objective of both the preferred and alternative option. A comparison of the preferred and alternative options is
summarised here, with more detail included in Appendix F.

In terms of the economic and employment objective there is unlikely to be a significant difference between the
preferred and alternative options. Although the construction of the Docks-Barrow Transfer scheme will result in
fewer short term construction jobs than the Cheddar Reservoir scheme, it will still have a positive effect on the
objective.

Both the preferred and alternative options offers significant increases in the yield of water at a similar quality,
therefore there is unlikely to be any difference between the effects of the preferred and alternative options on the
health objective. A potential difference between the preferred and alternative schemes is that the Docks-Barrow
Transfer scheme will not provide the recreational opportunities that the Cheddar Reservoir scheme would. Overall,
however, both the preferred and alternative options provide a very strong positive effect on this objective.

With regard the community wellbeing objective both the preferred and alternative options have been assessed as
having negative effects. The Docks-Barrow Transfer scheme will have some temporary short term disturbance to
recreational activities due to pipeline construction activities in The Ashton Court estate and there will be some
nuisance effects during the laying of the transfer pipeline in Ashton Gate. Beyond the plan period the effect of the
alternative option on this objective is likely to be neutral, whereas the preferred option will have a positive effect on
the objective due to the recreational opportunities offered by works at Cheddar Reservoir.

The alternative option is likely to have an overall neutral or negligible effect upon the landscape and cultural
heritage objective. There may be some negative effects through construction activities, including the Docks-
Barrow Transfer scheme, however the impacts will be short to medium term. Over the plan period and beyond the
alternative option is likely to have a neutral effect on this objective, whereas there is potential for the preferred
option to have a positive effect on the landscape through improvements around the existing reservoir at Cheddar.
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The alternative and preferred options have similar effects on the water objective in that both the Docks-Barrow
Transfer and Cheddar Reservoir schemes offer significant increases in water yield that will significantly mitigate
risks associated with drought. They have therefore both been assessed as having very positive effects on the
objective. The Docks-Barrow Transfer scheme however is likely to have less resilience to future drought
conditions than the Cheddar Reservoir scheme.

Both the preferred and alternative options have been assessed as having an overall very strong negative effect on
resource use, primarily due to the material required for the Cheddar Reservoir and Docks-Barrow Transfer schemes
respectively. The Docks-Barrow Transfer scheme would require less resources in the short term as the materials
required for construction are significantly less than the Cheddar Reservoir scheme.

A major difference between the preferred option and the alternative option for the Draft WRP is associated with the
energy and climate objective. The preferred option has been assessed as very positive toward this objective,
compared to the positive effect predicted for the alternative option. This is because the pumping requirements
associated with the Cheddar Reservoir scheme, and therefore the long term operational energy requirements are
low when compared to the Docks-Barrow Transfer scheme which will have to pump water from the tidal limit of
the Avon to Barrow Reservoirs.

Both the preferred and alternative options have been assessed as having an overall neutral effect on the wildlife and
biodiversity objective. Both the Cheddar Reservoir and Docks-Barrow Transfer schemes would have some
temporary negative effects on local biodiversity, with the Docks-Barrow Transfer scheme requiring the laying of
pipes in Ashton Court SSSI. The main differences between the alternative and preferred options is that the
preferred option will provide opportunities in the longer term to provide biodiversity benefits, particularly in
relation to standing water and marginal habitats at Cheddar Reservoir. The Docks-Barrow Transfer scheme is
mainly pipeline based so does not offer this opportunity.

5.4 Mitigation measures proposed for inclusion in the preferred
option

The potential impacts of the combinations of options are set out in the sections above. In some cases, there is an
opportunity to reduce some of the potential negative impacts. The detail of this mitigation needs to be considered
during the planning phases of each of the individual component schemes within the preferred option. Some
potential mitigation measures are included within the each of the feasible options assessed in Appendix E, although
these should be considered as a starting point for more detailed consideration. Some potential mitigation measures
are summarised in this section.

To maximise economic benefits in the Bristol Water area it is recommended that, where possible, work is carried
out by local firms and contractors or by those with a policy for training and skills development that could help
contribute to the local economy and meet employment needs.
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The installation of domestic metering has been identified as having a potential health risk to vulnerable members of
the community if they perceive of essential water use as being too expensive. This can be mitigated by including
support mechanisms for members of the public such as literature and advice on reducing bills when a meter is
installed and on an ongoing basis.

Construction activities should be conducted to minimise any short term adverse effects on recreational areas, such
as footpaths, and on landscape and biodiversity. Noise, traffic disruption and visual impacts should also be
considered. One way of formalising this and ensuring that the most important risks are managed is to use a scheme
such as the Considerate Constructors Scheme, which helps to manage patterns of working and methods to be used.

Where significant raw materials are required for schemes this can be mitigated by utilising recycled and locally
sourced materials.

The schemes which require energy use can be mitigated through the use of on-site energy generation or renewable
energy sources where feasible.

Bristol Water is required to hold an Environment Agency abstraction licence for all the supply options that abstract
water from surface or ground water bodies; in some cases they would make use of an existing licence while in other
cases they would require a new licence. In developing the options, Bristol Water has considered whether it would
be able to successfully apply for a licence, encouraging them to mitigate any potential adverse effects on
biodiversity. For some sites where there is a particular risk to designated sites, it may be necessary to undertake an
Appropriate Assessment or other formal environmental assessment, which may also set out further measures to
mitigate any risks of adverse effects. For all schemes, appropriate advice should be sought and measures taken to
minimise negative effects of construction and operation on wildlife and habitats and, where possible, seek to
positively enhance biodiversity in the area.
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6. Going forward

6.1 Consultation on the Environmental Report

The SEA Regulations require the Environmental Report to be issued to the statutory consultation bodies and other
relevant organisations for their consideration. It also helps to provide supporting information to the Draft WRP,
which has also been issued for consultation under separate regulations.

This Environmental Report builds on the information in the SEA Scoping Report, which was subject to
consultation in October 2007. The consultation on the Scoping Report considered the baseline information
(reported in Section 2 and Appendices B and C of this document) and the approach to the SEA (as set out in
Section 3 of this report).

The Environmental Report sets out the potential environmental and social impacts associated with the feasible
options for managing supply and demand in the Bristol Water area, and focuses on the potential impacts of the
preferred option. These are summarised in Sections 4 and 5, with more detail provided in Appendices E and F.

This consultation is key to providing assurance or comment on whether we have identified the most relevant
potential impacts, or whether there are other potential impacts that have not been identified in the assessment. This
is relevant where any omitted impacts might have affected the preferred option that Bristol Water has included in
their Draft WRP, for example because one of the options not included has a particularly positive impact, or one that
is included has a negative impact, that has not been identified. Where people have comments on other aspects of
the Draft WRP, it may be more appropriate to respond to that consultation instead.

While we are keen to hear any comments you have about the content of the Environmental Report, the following
two questions are particularly important:

Q1. Does the assessment set out in the Environmental Report identify the most relevant potential impacts of
the feasible options?

Q2. Do you think that there are other potential impacts that should have been identified that would have
affected the choice of preferred option included in the Draft Water Resource Plan?

The consultation period for the SEA Environmental Report and the Draft Water Resource Plan will run for 12
weeks from 28™ April to 18" June 2008. Please provide comments by post or email to:

Post: Email:

Corporate Affairs corporate.affairs@bristolwater.co.uk
Bristol Water

218 Bridgwater Road

Bristol

BS99 7AU
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Once comments have been received through this consultation, Bristol Water may make changes to the Draft Water
Resources Plan, and these changes will also be assessed using the approach to Strategic Environmental Assessment
set out in this report before the final Water Resources Plan is issued (expected to be in the spring of 2009).

6.2 How environmental and sustainability impacts will be
considered going forward

Once the Draft WRP has been agreed, the agreed options for managing water supply and demand contained in it
will need to be implemented through specific projects. As part of this process, each project may be subject to
further assessment to understand and manage its potential environmental and social impacts. These assessments
will take account of the issues discussed in this report but will also be informed by the greater detail available as
the work progresses about construction techniques, building materials, and agreed locations and routes.

One form of assessment that may be required for some of the supply options is an Appropriate Assessment,
required by the Habitats Regulations 1994. Appropriate Assessment must be undertaken to assess whether a plan
or project could have a significant effect on a European site (a Special Area of Conservation, Special Protection
Area or Ramsar site) and adversely affect the achievement of the conservation objectives for the site. In many
cases, an Appropriate Assessment is undertaken alongside an Environmental Impact Assessment, which is the
requirement of separate legislation. Environmental Impact Assessment assesses the potential positive and negative
effects of development projects, and identifies the opportunities to enhance the positive and mitigate the negative
effects. The regulations set out the project that are subject to Environmental Impact Assessment, although these
may include groundwater abstraction or raw water transfer schemes where these involve large volumes of water or
are likely to have significant effects.

The projects will also need to be licensed by the Environment Agency where they involve abstraction from surface
or ground waters. In considering whether to grant or extend a licence, the Environment Agency considers any
potential impacts on the status of the water bodies (for example their chemical and biological quality, the volumes
and flows of water, and the impacts on the structure of the water bodies) and on wildlife that might be affected by
construction or operation.

63 Monitoring the impacts of the Draft Water Resource Plan

Once the Water Resource Plan is implemented, with its component projects in place, its effects on the environment
and people will need to be taken into account. Bristol Water expect to monitor the effects of the Draft WRP
alongside the other impacts of their operations, and as such, are likely to rely on existing sources of information
that are collected either by Bristol Water or by other relevant organisations such as the Environment Agency. For
example, Bristol Water already collects information for a robust annual review process (the June Review) that is
submitted to the Office of Water Services (Ofwat). This includes information such as restrictions on water use, the
volume of water delivered (including leakage) and water sources. In addition, Bristol Water, and other water
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companies, update their Water Resource Management Plans and Drought Contingency Plans, every five years, and
there are a number of stautory controls which must be monitored.

Table 6.1 indicates some of the issues currently monitored and how they relate to the objectives considered in the

SEA.
Table 6.1 Issues currently monitored by Bristol Water and other organisations
Objective Issue monitored Organisation monitoring

1. Economy and
employment

Number, satisfaction and benefits of own staff

Health and safety of own employees

Bristol Water

Bristol Water

2. Health

Drinking water compliance catchment management initiatives

Bristol Water

3. Community wellbeing

Properties affected by low pressure or interruptions to supply
Financial investment in local communities

Annual customer satisfaction survey

Debt management advice

Monitoring of restrictions to customers’ water use during drought
Level of consultation

Education initiatives

Bristol Water
Bristol Water
Bristol Water
Bristol Water
Bristol Water
Bristol Water

Bristol Water

4. Landscape and cultural
heritage

Area of land owned

Landscape and cultural heritage impacts at particular sites

Bristol Water

Bristol Water

5. Water

Leakage
Abstraction volumes

Compliance with abstraction licences

Customer water demand

Number of pollution incidents

Environmental offences and fines

Water quality of rivers and canals, ground waters (including the biology,
chemistry, nutrients or aesthetic quality)

Rainfall
River flows, and levels of lakes and reservoirs

Compensation flow releases from reservoirs (water released to mitigate the
potential impacts of low flows in rivers downstream of reservoirs)

Bristol Water
Bristol Water

Bristol Water, Environment
Agency

Bristol Water

Bristol Water, Environment
Agency

Bristol Water

Bristol Water

Bristol Water
Bristol Water

Bristol Water

6. Use of other resources,
including waste
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Waste generated and waste recycled

Wastewater sludge recycled

Bristol Water

Bristol Water
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Objective Issue monitored Organisation monitoring
Spoil produced and spoil recycled Bristol Water
7. Energy and climate Electricity consumption Bristol Water
Renewable energy generation and use Bristol Water
Greenhouse gas emissions Bristol Water
8. Wildlife and biodiversity | Number of Biodiversity Action Plans in place and other schemes Bristol Water
Baseline monitoring for SSSI and drought conditions Bristol Water
Site-specific impacts, e.g. pearl mussel surveys Bristol Water
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