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95.2

95.3

PLANNING
Planning permission is not required for implementation of a household audit scheme.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from 1,000 household audits (self audit pack). The assessment of
the construction phase is presented in Table 95.1, the operational phase in Table 95.2
below. The residual impacts from the assessment are expressed, in the assessed
impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing household audits (self audit pack) programmes.
For a programme of 2,000 household audits (self audit pack) over a 4 year period,
the monetisable value of the modular 1,000 household audits (self audit pack)
presented should be scaled by a multiplier of two. All residual impacts are also
expressed, in the rated impact column, as rated values for the strategic
environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.
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Box 95.1 Household Audit (Self-audit Pack): Baseline Data and
Construction Details

Deployable output: 0.13Ml/d per 1,000 audits
Source: Demand management
Operation: Applicable across all WRZs

Construction Details:

Plant: Provision of self-audit questionnaire and self-audit pack to
1,000 customers

Baseline Data:

Designations: Not applicable
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Table 95.1 Residual Environmental and Social Impacts for Household Audit (Self-audit Pack): Construction Impacts
Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated
Measures Impact Impact
Aquatic L
Biodiversity None None n/a None Oom.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources |None None n/a None Rated Negligible
Terrestrial . Af
Biodiversity None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage [None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Landscape & .
Visual Amenity None None n/a None £0 Negligible
Land Use Af
Efficiency None None n/a None Rated Negligible
. . . . Recycled materials Minor use of resources for manufacture of water Perceptible
Resource Use Construction materials Consumption of materials use where possible efficiency devices and plumbing materials Rated Adverse
Dell_very of yvater efficiency products Emissions from 520 km of HGV movements
. . to distribution centre - . -
Air Quality Emission of air pollutants None — £8 Negligible
. . Emissions from 280 km van movements (assumes
Doorstep delivery of self-audit plans R
37 deliveries per day)
. . Embodied carbon in range of water efficiency
. Construction materials L L ifi ReF
Climate Change Emission of Carbon Dioxide None products not quantified £37 Negligible
Fuel use from deliveries Estimated 0.74t of CO2emitted from fuel use
Traffic congestion. noise. vibration 13 HGV movements (40 km round trip) for delivery
Transport Delivery of water efficiency products 9 . ' None to distribution centre; 28 van movements (10km £1,110 Negligible
and dust from vehicle movements . . -
daily trip) for doorstep delivery
Recreation & Af
Navigation None None n/a None £0 Negligible
Community None None n/a None Rated Negligible
Risk Perception None None n/a None Rated Negligible
Social Exclusion None None n/a No impact on social inclusion from any scheme n/a n/a
Local Economy None None n/a Negligible adverse impact Rated Negligible
Nuisance Product fitting Difficulties in fitting products None Voluntary scheme with products requested and Rated Negligible

installed by customer
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Table 95.2 Residual Environmental and Social Impacts for Household Audit (Self-audit Pack): Operational Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated
Measures Impact Impact
Aquatic L
Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None Rated Negligible
L . - . Better use of resources due to water efficiency Perceptible

Water Resources |Reduction in use of mains water Improved water efficiency Benefit devices Rated Beneficial
Terrestrial L
Biodiversity None None n/a None £0/y Negligible
Geodiversity n/a n/a n/a No impact on geodiversity from any scheme n/a n/a
Cultural Heritage [n/a n/a n/a No impact on cultural heritage from any scheme n/a Negligible
Agriculture None None n/a None £0 ha/y (adj) Negligible
Landscape & L
Visual Amenity None None n/a None £0/y Negligible
Land Use ffici fi fit from i d ffici Rated
Efficiency Demand management Improved water efficiency Benefit Benefit from improved water efficiency ate
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Recreation & -
Navigation None None n/a None £0/y Negligible
Community None None n/a None Rated Negligible

- - - - - - . Perceptible
Risk Perception Audit Public perception Benefit Improvement to public awareness Rated Beneficial
Social Exclusion Water efficiency products Social exclusion None Products provided free of charge to customer Rated Negligible
Local Economy None None n/a None Rated Negligible
Nuisance None None n/a None 0 hhty Negligible
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95.4 SUMMARY
95.4.1 Summary of Environmental and Social Impacts

The household audit (self-audit pack) scheme has no significant adverse
construction or operational impacts. Three operational benefits have been
identified associated with water saving (water resources and land use efficiency)
and improvement in public awareness (risk perception).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

95.4.2 Carbon Assessment

The embodied carbon of the water efficiency devices materials has not been
quantified. Emissions from fuel use for transport have been estimated at 0.74
tonnes COs.

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water
standard value of 0.21 tonnes CO; per MI at 9.96 tonnes CO; per year per 1,000
audits.

95.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 95.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs and benefits from Table
95.2 are recurring costs per 1,000 audits over the design life of the scheme,
analogous to annual average OPEX. Totals for each of these were calculated and
are presented in Table 95.3. Annual recurring benefits will result from water
savings associated with the scheme; these are presented, by water resource zone,
in Appendix 6.

Table 95.3 Environmental and Social Costs for Household Audit (Self-audit

Pack)
Temporary Environmental and Social Costs £1.16k
Permanent Environmental and Social Costs £0/y

95.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
information provided by Thames Water was used in the compilation of this section
of the study.
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96 HOUSEHOLD AUDIT (PLUMBER ASSISTED)

96.1 SCHEME DESCRIPTION

The potential exists to reduce the household usage of drinking water by increasing
awareness of household water usage and promoting voluntary water efficiency
measures. Thames Water currently runs several water usage awareness campaigns
including the provision of information with water bills.

Increasing public awareness of water usage and water efficiency could be achieved by
the distribution of water efficiency aids and conducting simple internal leakage
repairs as required (for example repairing dripping taps). A number of methods
could be used, including mailing of information, household visits and advertising
campaigns in the local and regional media. A number of water companies have
investigated household water audits as a demand management option.

The household audit (plumber assisted) scheme will enable a better understanding of
household water use and provide support to the customer to reduce their water
consumption. The project will also provide Thames Water with information on the
barriers and incentives behind inaction or action by customers. The basis of the
scheme is to provide a free of charge service that will involve a contractor entering the
customer’s property to undertake an audit, to provide a number of additional water
saving devices (for example tap aerators) and to make minor plumbing repairs at no
charge to the customer. This process will be initiated through contact made as a
letter posted to selected households.

The water-saving and educational items which could potentially be used by the
plumber assisted scheme include, listed in order from the largest potential saving

items:
e Aerated shower heads e Miracle taps
e Restrictor flows e \Water saving message tea towels
e Tap aerators o Water gel sachets
e Dual flushes e Fridge magnets
o Digital shower timers e Trigger hoses.
e Sand shower timers

It is estimated that a household audit scheme of 1,000 visits and fixes would result in
a 0.02 MI/d water saving.
The primary components of the scheme include:

e letters sent out to selected households to initiate and organise the visit
e al-2 hour, in-house, water use audit
e recommendation of measures to be put in place

Cascade Consulting 96. Household Audit (Plumber assisted)
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96.2

96.3

¢ installation of measures agreed with the householder.

Household audit schemes are considered suitable for implementation in all Water
Resource Zones across the Thames Water supply area.

Baseline information and construction details are set out in Box 96.1.

PLANNING

Planning permission is not required for implementation of a household audit scheme.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from the installation and use of 1,000 household audits (plumber
assisted). The assessment of the construction phase is presented in Table 96.1, the
operational phase in Table 96.2 below. The residual impacts from the assessment are
expressed, in the assessed impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing household audit (plumber assisted) programmes.
For a programme totalling 2,000 household audits (plumber assisted) over a 4 year
period, the monetisable value of the modular 1,000 household audit (plumber
assisted) presented should be scaled by a multiplier of two. All residual impacts are
also expressed, in the rated impact column, as rated values for the strategic
environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.
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Box 96.1 Household Audit (Plumber assisted): Baseline Data and
Construction Details

Deployable output: 0.02 MI/d per 1,000 audits
Source: Demand management
Operation: Applicable across all WRZs

Construction Details:

Plant: Undertaking a total of 1,000 household visits (including
household audit, installations of water efficiency devices and
minor plumbing repairs)

Baseline Data:

Designations: Not applicable
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Table 96.1 Residual Environmental and Social Impacts for Household Audit (Plumber assisted): Construction Impacts
Source of Impact Potential Impact Mitigation Measures|Residual Impacts Assessed Rated
Impact Impact
Aquatic .
Biodiversity None None n/a None om.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources |None None n/a None Rated Negligible
Terrestrial . L
Biodiversity None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage [None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Landscape & .
Visual Amenity None None n/a None £0 Negligible
Land Use A
Efficiency None None n/a None Rated Negligible
. . . . Recycled material use Minor use of resources for manufacture of water Perceptible
Resource Use Construction materials Consumption of materials where possible efficiency devices and plumbing materials Rated Adverse
Use of HGVs compliant Emissions from a total of 5,520 km of HGV and van
Air Quality Vehicle movements for audit Emission of air pollutants - - p movements within London Low Emissions Zone £19 Negligible
with emissions standards (LEZ)
Construction of water efficiency Embodied carbon in range of water efficiency s ibl
Climate Change |devices Emission of Carbon Dioxide None products not quantified £90 ng\e,sﬁ'se ¢
Vehicle movements for audit Estimated 1.8t of CO2 emitted from fuel use
Traffic congestion, noise, vibration 13 HGV movements (40km round trip) for delivery Perceptible
Transport Vehicle movements for audit 9 . ' None to distribution centre and 350 daily van movements £3,430 p
and dust from vehicle movements - . Adverse
(10 km daily trip)
Recreation & A
Navigation None None n/a None £0 Negligible
Communit Audit Disturbance and inconvenience to ?;ﬁ\;;?g;?rt‘?rig ;g: mg‘q Short-term temporary disturbance from Rated Perceptible
Yy household customers customer undertaking of audit at residential properties Adverse
Risk Perception |None None n/a None Rated Negligible
Social Exclusion [None None n/a No impact on social exclusion from any scheme n/a n/a
Local Economy None None n/a None Rated Negligible
Water efficiency devices installation . Audits arranged for most . . . . .
. - - . |Interruption to customers - : Moderate nuisance associated with audit and Perceptible
Nuisance and carrying out of minor plumbing routine/working day convenient time for the installation as requested by customer Rated Adverse

repairs

customer
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Table 96.2 Residual Environmental and Social Impacts for Household Audit (Plumber assisted): Operational Impacts

Source of Impact Potential Impact Mitigation Measures|Residual Impacts Assessed Rated
Impact Impact

Aquatic L
Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None Rated Negligible

L . . . Better use of resources due to water efficiency Perceptible
Water Resources |Reduction in use of mains water Improved water efficiency Benefit devices and plumbing repairs Rated beneficial
Terrestrial L
Biodiversity None None n/a None £0/y Negligible
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cultural Heritage |None None n/a No impact on cultural heritage from any scheme n/a Negligible
Agriculture None None n/a None 0 ha/y (adj) Negligible
Landscape & L
Visual Amenity None None n/a None £0/y Negligible
Land Use Demand I d ffici Benefi Benefit from i d ffici Rated
Efficiency emand management mproved water efficiency enefit enefit from improved water efficiency ate
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change |None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Recreation & -
Navigation None None n/a None £0/y Negligible
Community None None n/a None Rated Negligible
Risk Perception |Audit Public perception Benefit Improvement to public awareness Rated Pt?griz?igiballe
Social Exclusion |Water efficiency products Social exclusion None Products provided free of charge to customers Rated Negligible
Local Economy None None n/a None Rated Negligible
Nuisance None None n/a None 0 hhty Negligible
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96.4 SUMMARY
96.4.1 Summary of Environmental and Social Impacts

The household audit (plumber assisted) scheme has no significant adverse
construction or operational impacts. Three operational benefits have been
identified associated with water saving (water resources and land use efficiency) and
improvement in public awareness (risk perception).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

96.4.2 Carbon Assessment

The embodied carbon of the water efficiency devices materials has not been
guantified. Emissions from fuel use for transport have been estimated at 1.8 tonnes
CO..

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water
standard value of 0.21 tonnes CO, per MI at 1.53 tonnes CO per year per 1,000
audits.

96.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 96.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs and benefits from Table
96.3 are recurring costs per 1,000 audits over the design life of the scheme,
analogous to annual average OPEX. Each of these were calculated and are
presented in Table 96.3. Annual recurring benefits will result from water savings
associated with the scheme; these are presented, by water resource zone, in
Appendix 6.

Table 96.3 Environmental and Social Costs for Household Audit (Plumber

assisted)
Temporary Environmental and Social Costs £3.54k
Permanent Environmental and Social Costs £0/y

96.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
information provided by Thames Water was used in the compilation of this section
of the study.
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97

97.1

97.2

97.3

HOUSEHOLD AUDIT (SELF AUDIT
QUESTIONNAIRE)

SCHEME DESCRIPTION

The potential exists to reduce the household usage of drinking water by increasing
awareness of household water usage and promoting voluntary water efficiency
measures. Thames Water currently runs several water usage awareness campaigns
including the provision of information with water bills.

Increasing public awareness of water usage and water efficiency could be achieved by
the provision of a self-audit questionnaire (SAQ) either posted to the customer or
distributed by Thames Waters’ partners or current customer interactions. The SAQ
would encourage the customer to consider their own water use and act as a prompt
for them to improve water efficiency. The SAQ will be for customer use provide
feedback to Thames Water.

As the behavioural affect of receiving a SAQ is entirely subject to the reaction of the
individual concerned the water saving from a household audit scheme of 40,000
SAQs is practically impossible to reliably quantify by Thames Water.

The primary components of the scheme include:

o SAQ delivered to customers or distributed by Thames Waters’ partners of current
customer interactions
e customer action to improve water efficiency.

Household audit schemes are considered suitable for implementation in all Water
Resource Zones across the Thames Water supply area.

Baseline information and construction details are set out in Box 97.1.

PLANNING

Planning permission is not required for implementation of a household audit scheme.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from 40,000 household audit (SAQ). The assessment of the
construction phase is presented in Table 97.1, the operational phase in Table 97.2
below. The residual impacts from the assessment are expressed, in the assessed
impact column, in terms of rated and costed values.
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The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing household audit (self audit questionnaire). For a
programme totalling of 1,000,000 household audits (SAQ) over a 25 year period, the
monetisable value of the modular 40,000 household audit (SAQ) presented should be
scaled by a multiplier of 25. All residual impacts are also expressed, in the rated
impact column, as rated values for the strategic environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.

Box 97.1 Household Audit (Self Audit Questionnaire): Baseline Data and

Construction Details

Deployable output: Non-quantifiable
Source: Demand management
Operation: Applicable across all WRZs

Construction Details:

Plant: Provision of self-audit questionnaire to a total of 40,000
customers

Baseline Data:

Designations: Not applicable
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Table 97.1

Residual Environmental and Social Impacts for Household Audit (Self-Audit Questionnaire): Construction Impacts

Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed Impact

Rated Impact

Aquatic Biodiversity None None n/a None om.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources None None n/a None Rated Negligible
Terrestrial Biodiversity [None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Lands_cape & Visual None None n/a None £0 Negligible
Amenity
Land Use Efficiency None None n/a None Rated Negligible
Production of self-audit - - Recycled materials used Minor use of resources for .
Resource Use questionnaires Consumption of materials where possible questionnaire production Rated Perceptible Adverse
Use existing distribution
- - - I~ - networks and use of HGVs  |Within London Low -
Air Quality Delivery of SAQ Emission of air pollutants compliant with emission Emissions Zone (LEZ) £0 Negligible
standards
Climate Change Delivery of SAQ Emission of Carbon Dioxide g:f\,fé(rligmg distribution Negligible adverse impact £0 Negligible
Transport Delivery of SAQ Traffic congestion etc Estevfg(r'i;mg distribution Negligible adverse impact £0 Negligible
Recreation & Navigation|None None n/a None £0 Negligible
Community None None n/a None Rated Negligible
Risk Perception None None n/a None Rated Negligible
Social Exclusion None None n/a None n/a n/a
Local Economy None None n/a None Rated Negligible
Nuisance Customer receipt of SAQ Potentially viewed as fjunk None Negligible adverse impact Rated Negligible

mail
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Table 97.2 Residual Environmental and Social Impacts for Household Audit (Self-Audit Questionnaire): Operational Impacts

Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed Impact

Rated Impact

Aquatic Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None 0 ha/y Negligible
Reduction in use of mains .- - Better use of resources due . -
Water Resources water Improved water efficiency |Benefit to customer education. Rated Perceptible Beneficial
Terrestrial Biodiversity |None None n/a None £0/y Negligible
. . No impact on geodiversity

Geodiversity None None n/a from any scheme n/a n/a

. No impact on cultural L
Cultural Heritage None None n/a heritage from any scheme n/a Negligible
Agriculture None None n/a None 0 ha/y (adj) Negligible
Landscape & Visual L
Amenity None None n/a None £0/y Negligible
Land Use Efficiency Demand management Improved water efficiency  |Benefit Benefit ffo.m improved Rated

water efficiency
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Recreation & Navigation|None None n/a None £0/y Negligible
Community None None n/a None Rated Negligible
Risk Perception Audit Public perception Benefit Improvement to public Rated Perceptible Beneficial
awareness

Social Exclusion None None n/a None Rated Negligible
Local Economy None None n/a None Rated Negligible
Nuisance None None n/a None 0 hh/y Negligible
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97.4 SUMMARY
97.4.1 Summary of Environmental and Social Impacts

The household audit (self-audit questionnaire) scheme has no significant adverse
construction or operational impacts. Three operational benefits have been
identified associated with water saving (water resources and land use efficiency) and
improvement in public awareness (risk perception).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

97.4.2 Carbon Assessment

The embodied carbon of the self-audit questionnaires has not been quantified. No
additional vehicle movements were associated with distribution and therefore no
guantifiable emissions from fuel use.

97.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 97.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 97.2 are
recurring annual costs per 40,000 audits over the design life of the scheme,
analogous to annual average OPEX. Each of these were calculated and are
presented in Table 97.3. Annual recurring benefits will result from water savings
associated with the scheme; these are presented, by water resource zone, in
Appendix 6.

Table 97.3 Environmental and Social Costs for Household Audit (Self Audit
Questionnaire)

Temporary Environmental and Social Costs £0
Permanent Environmental and Social Costs £0Kk/y
97.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
information provided by Thames Water was used in the compilation of this section
of the study.
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98

98.1

NON-HOUSEHOLD AUDIT (AUDIT ONLY)

SCHEME DESCRIPTION

The potential exists to reduce the non-household and institutional usage of drinking
water by increasing awareness of water usage and promoting the installation of water
efficient devices including urinal control units, push taps and cistern displacement
devices. Non-household and institutional premises would be audited and proprietors
given a recommendation report some of which will be legally enforceable duties for
the site to implement within a set time period. For the purpose of this study it has
been assumed that Thames Water would not pay the purchase or installation costs of
any water efficient devices recommended. No water companies currently operate
such a scheme.

Volumetric savings from non-household audits are extremely difficult to generalise as
they are dependant on a range of factors including the size of the premises, number
and nature of washroom facilities etc. The scheme includes one non-household audit
of water use on site to ensure compliance with Water Regulations, a report on
existing water use, enforceable actions to ensure compliance and recommendations
for further efficiency work and potential savings.

Each audit is expected to include up to three visits. Return visits may be needed to
inspect changes to the site. Each visit could be expected to last for up to 4 hours
duration. It is estimated that a non-household audit scheme of 2,750 audits would
resultin a 1.02MI/d saving.

The primary components of the scheme include:

e an initial visit to audit water use and ensure compliance with Water Regulations
on site

e production of a report on existing water use, enforceable actions to ensure
compliance and recommendations for further water efficiency work

o further visits to inspect changes to the site.

Non-household audit schemes are considered most suitable for implementation in
the London Water Resource Zone (WRZ). Smaller-scale implementation
programmes may be suitable for other urban areas in other WRZs across the Thames
Water supply area.

Baseline information and construction details are set out in Box 98.1.

98.2 PLANNING
Planning permission is not required for implementation of a non-household audit
Cascade Consulting 98. Non-household Audit (Audit Only)
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98.3

scheme.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from undertaking 2,750 non- household audits (audit only). The
assessment of the construction phase is presented in Table 98.1, the operational
phase in Table 98.2 below. The residual impacts from the assessment are expressed,
in the assessed impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing non-household audit (audit only) programmes.
For a programme totalling 8,250 non-household audits (audit only) a 3 year period,
the monetisable value of the modular 2,750 non-household audits (audit only)
presented should be scaled by a multiplier of 3. All residual impacts are also
expressed, in the rated impact column, as rated values for the strategic
environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.
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Box 98.1 Non-household Audit (Audit Only): Baseline Data and
Construction Details

Deployable output: 1.02MI/d per 2,750 non-household audits
Source: Demand management
Operation: London Resource Zone (smaller scale possible in other WRZs)

Construction Details:

Plant: Undertaking 2,750 audits of 80% non-household and 20%
institutional properties

Baseline Data:

Designations: Not applicable
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Table 98.1

Residual Environmental and Social Impacts for Non-household Audit (Audit Only): Construction Impacts

Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed Impact

Rated Impact

Aquatic Biodiversity None None n/a None om.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources None None n/a None Rated Negligible
Terrestrial Biodiversity [None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Lands_cape & Visual None None n/a None £0 Negligible
Amenity
Land Use Efficiency None None n/a None Rated Negligible
Minor use of resources for
Resource Use Construction materials Consumption of materials Recycled m_aterlals use ma_n_ufactu re (.Jf water Rated Perceptible Adverse
where possible efficiency devices and
plumbing materials
Air Quality Veh_lcle movements for Emission of air pollutants  |None Emissions from 20,625 km £48 Perceptible Averse
audit of van movements
Construction of water Embodied carbon in range
efficiency devices of water efficiency products
Climate Change Y Emission of Carbon Dioxide |None not quantified £239 Perceptible Averse
Vehicle movements for Estimated 4.8t of CO2
audit emitted from fuel use
Vehicle movements for Traffic congestion, noise, 20,625 km van movements
Transport audit vibration and dust from None (15km round trip) based on £15,400 Negligible
vehicle movements 2 audits per trip
Recreation & Navigation|None None n/a None £0 Negligible
Community None None n/a None Rated Negligible
Risk Perception None None n/a None Rated Negligible
Social Exclusion None None n/a No |mpact on social n/a n/a
exclusion from any scheme
Local Economy None None n/a None Rated Negligible
Nuisance from plumbin Minor nuisance associated
Nuisance Fitting of devices P 9 Fitting by third party with plumbing activities for Rated Perceptible Averse

activities

1 day at each site
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Table 98.2 Residual Environmental and Social Impacts for Non-household Audit (Audit Only): Operational Impacts

Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed Impact

Rated Impact

Aquatic Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None Rated Negligible
S - Better use of resources due .
Water Resources Svg(tieurctlon in use of mains Improved water efficiency  |Benefit to water efficiency devices Rated P;;ﬁg?itc'gf
and plumbing repairs
Terrestrial Biodiversity |None None n/a None 0 ha/y (adj) Negligible
. . No impact on geodiversity
Geodiversity None None n/a from any scheme n/a n/a
Cultural Heritage None None n/a No _|mpact on cultural n/a Negligible
heritage from any scheme
Agriculture None None n/a None 0 ha/y (adj) Negligible
Lands_cape & Visual None None n/a None £0 Negligible
Amenity
Land Use Efficiency Demand management Improved water efficiency  |Benefit Benefit ffo.m improved Rated
water efficiency
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Recreation & Navigation|None None n/a None £0/y Negligible
Community None None n/a None Rated Negligible
. . . . . - Improvement to public Perceptible
Risk Perception Audit Public perception Benefit awareness Rated Beneficial
Social Exclusion Water efficiency products  [Social exclusion None CPl:gtci)urg';srpurchased by Rated Perceptible Adverse
Local Economy None None n/a None Rated Negligible
Slight nuisance associated
with occasional flushing
Nuisance Inefficiency of flush General annoyance None inefficiency following fitting Rated Negligible

operation

of cistern displacement
devices and urinal control
units, non-quantifiable
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98.4 SUMMARY
98.4.1 Summary of Environmental and Social Impacts

The non-household audit (audit only) scheme has no significant adverse
construction or operational impacts. Three operational benefits have been
identified associated with water saving (water resources and land use efficiency) and
improvement in public awareness (risk perception).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

98.4.2 Carbon Assessment

The embodied carbon of the water efficiency devices materials has not been
guantified. Emissions from fuel use for transport have been estimated at 4.78
tonnes COs.

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water
standard value of 0.21 tonnes CO, per MI at 78.2 tonnes CO; per year per 2,750
audits.

98.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 98.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs and benefits from Table
98.2 are recurring costs per 2,750 audits over the design life of the scheme,
analogous to annual average OPEX. Each of these were calculated and are
presented in Table 98.3. Annual recurring benefits will result from water savings
associated with the scheme; these are presented, by water resource zone, in
Appendix 6.

Table 98.3 Environmental and Social Costs for Non-household Audit (Audit

Only)
Temporary Environmental and Social Costs £15.7k
Permanent Environmental and Social Costs £0/y

98.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
information provided by Thames Water was used in the compilation of this section
of the study.
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99.1

NON-HOUSEHOLD AUDIT
(AUDIT AND RETROFIT)

SCHEME DESCRIPTION

The potential exists to reduce the non-household and institutional usage of drinking
water by increasing awareness of water usage and actively installing dual-flush
devices, by retrofit, into toilets. Non-household and institutional premises would be
audited, with Thames Water funding the purchase and installation of the dual-flush
devices. For the purposes of this study it has been assumed that Thames Water
would pay all the costs. No water companies currently operate such a scheme.

On average, each person uses 50 litres of water per day for WC flushing, offering a
large potential for water savings. This is most readily achieved by use of cistern
displacement devices. An alternative is the fitting of dual flush devices to cisterns,
with the option of a reduced flush capacity. A key issue concerning the fitting of
cistern displacement devices is that there is little understanding of how sustainable
the savings are, for example a customer may remove the device if they encounter
problems. By retrofitting a dual flush device to a toilet cistern it should be possible to
achieve more sustainable savings over the long term.

The Environment Agency (2001) published a study in partnership with Southern
Water and Anglian Water which evaluated the performance of several dual flush
retrofit devices. The Southern Water study suggested savings of up to 27% were
possible. In contrast, the Anglian Water study reported ranges from savings of 7% to
an increase in toilet flushing volume of 2%.

It is estimated that a non-household audit scheme of 500 audits would result in a
2.75 Ml/d saving.

The primary components of the scheme include:

e advertisement to 5,000 non-household sites, resulting in 500 sites subject to an
audit (due to a 10% response rate)

e an initial visit to audit water use and ensure compliance with Water Regulations
on site

e production of a report on existing water use, enforceable actions to ensure
compliance and recommendations for further water efficiency work

o further visit to carry out work, to inspect changes and to invoice the site

e guidance on monitoring consumption change and measures to take.

Non-household audit schemes are considered most suitable for implementation in
the London Water Resource Zone (WRZ). Smaller-scale implementation
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99.2

99.3

programmes may be suitable for other urban areas in other WRZs across the Thames
Water supply area.

Baseline information and construction details are set out in Box 99.1.
PLANNING

Planning permission is not required for implementation of a non-household audit
scheme.

ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from 500 non-household audits (audit and retrofit). The
assessment of the construction phase is presented in Table 99.1, the operational
phase in Table 99.2 below. The residual impacts from the assessment are expressed,
in the assessed impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing non-household audits (audit and retrofit)
programmes. For a programme totalling 2,500 non-household audits (audit and
retrofit) over a 5 year period, the monetisable value of the modular 500 non-
household audits (audit and retrofit) presented should be scaled by a multiplier of 5.
All residual impacts are also expressed, in the rated impact column, as rated values
for the strategic environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.
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Box 99.1 Non-household Audit (Audit and Retrofit): Baseline Data and
Construction Details

Deployable output: 2.75 MI/d per 500 non-household audits
Source: Demand management
Operation: London Resource Zone (smaller scale possible in other WRZs)

Construction Details:

Plant: Undertaking 500 audits of non-household/institutional
properties and fitting of dual flush devices into cisterns

Baseline Data:

Designations: Not applicable
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Table 99.1

Residual Environmental and Social Impacts for Non-household Audit (Audit and Retrofit): Construction Impacts

Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed Impact

Rated Impact

Aquatic Biodiversity None None n/a None om.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources None None n/a None Rated Negligible
Terrestrial Biodiversity [None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Lands_cape & Visual None None n/a None £0 Negligible
Amenity
Land Use Efficiency None None n/a None Rated Negligible
Manufacture of dual flush - - Recycled materials use Minor use of resources for .
Resource Use units Consumption of materials where possible manufacture Rated Perceptible Adverse
Air Quality Veh_lcle movements for Emission of air pollutants  |None Emissions from 30,500 km £133 Perceptible Adverse
audit of van movements
Climate Change Veh_lcle movements for Emission of Carbon Dioxide |None Est_lmated 13 .3t of CO2 £667
audit emitted from fuel use
Traffic congestion, noise 13 HGV movements (40km
Transport Veh_lcle movements for vibration and dust from None round trip) and 1,500 van £43,000 Perceptible Adverse
audit vehicle movements movements (20km round
trip; 3 trips per audit)
Recreation & Navigation|None None n/a None £0 Negligible
Community None None n/a None Rated Negligible
Risk Perception None None n/a None Rated Negligible
. . No impact on social
Social Exclusion None None n/a exclusion from any scheme n/a n/a
Local Economy None None n/a Negligible adverse impact Rated Negligible
Nuisance from plumbing Minor nuisance associated
Nuisance Fitting of units Fitting by third party with plumbing activities for Rated Perceptible Adverse

activities

1 day at each site
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Table 99.2 Residual Environmental and Social Impacts for Non-household Audit (Audit and Retrofit): Operational Impacts

Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact Rated Impact
Aquatic Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None Rated Negligible
Reduction in mains water .- - Reduction in domestic use . -
Water Resources use Improved water efficiency |Benefit of mains water Rated Perceptible Beneficial
Terrestrial Biodiversity |None None n/a None 0 ha/y (adj) Negligible
. . No impact on geodiversity
Geodiversity n/a n/a n/a from any scheme n/a n/a
. No impact on cultural L
Cultural Heritage n/a n/a n/a heritage from any scheme n/a Negligible
Agriculture None None n/a None 0 ha/y (adj) Negligible
Landscape & Visual L
Amenity None None n/a None £0/y Negligible
Land Use Efficiency Demand management Improved water efficiency  |Benefit Benefit fFO.m improved Rated
water efficiency
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Recreation & Navigation|None None n/a None £0/y Negligible
Community None None n/a None Rated Negligible
Risk Perception Audit Public perception Benefit Improvement to public Rated Perceptible Beneficial
awareness
. . - . . Products provided free of A
Social Exclusion Water efficiency products  |Social exclusion None charge to customers Rated Negligible
Local Economy None None n/a None Rated Negligible
Slight nuisance associated
Nuisance Inefflc!ency of flush General annoyance None \.N'th 'oc_:casmnal flushing 0 hh/y Negligible
operation inefficiency, non-
quantifiable
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99.4 SUMMARY
99.4.1 Summary of Environmental and Social Impacts

The non-household audit (audit and retrofit) scheme has one significant adverse
construction impact identified associated with climate change. Three operational
benefits have been identified associated with water saving (water resources and land
use efficiency) and improvement in public awareness (risk perception).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

99.4.2 Carbon Assessment

The embodied carbon of the water efficiency devices materials has not been
guantified. Emissions from fuel use for transport has been estimated at 13.3 tonnes
CO:..

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water standard
value of 0.21 tonnes CO- per Ml at 210 tonnes CO; per year per 500 non-household
audits (audit and retrofit).

99.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 99.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 99.2 are
recurring costs per 500 audits over the design life of the scheme, analogous to annual
average OPEX. Totals for each of these were calculated and are presented in Table
99.3. Annual recurring benefits will result from water savings associated with the
scheme; these are presented, by water resource zone, in Appendix 6.

Table 99.3 Environmental and Social Costs for Non-household Audit (Audit
and Retrofit)

Temporary Environmental and Social Costs £43.8k

Permanent Environmental and Social Costs £0k/y

99.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
the following report was used in the compilation of this section of the study:

Environment Agency (2001) The Effectiveness of Converting WC’s to Dual Flush.
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100.1

100.2

WATER BUTTS

SCHEME DESCRIPTION

The potential exists to reduce the domestic usage of drinking water by recycling
rainwater in individual households. Water butts are used to store rainwater collected
from roof areas for the purposes of garden watering and car washing. They can be
used as an alternative to hosepipes, reducing non-essential customer water use
especially during the summer when demand tends to be high. Over recent years
Thames Water has marketed water butts in partnership with various Local
Authorities and water butt manufacturers. Approximately 2,000 water butts are sold
each year on average via this route; 13,000 were sold in 2005/06, 18,000 in
2006/07. The Environment Agency (2000) greywater study states that 6% of
household water is used in the garden. Assuming a household water use of 400
litres/day, this would equate to approximately 24 litres/property/day. It is also
assumed that up to 120 litres can be utilised each week, although in reality this is
unlikely to be possible due to rainfall variations. Therefore, there is a reduction in
mains water usage of 120 litres/property/week, which over a 16 week garden
watering season, equates to a 1,920 litre saving per property. Averaged over a year,
savings of 5.3 litres/property/day could be possible. For each 10,000 water butts, a
saving of 0.053MI/d of water could be achieved. For those households that opt for
the standard 190 litre water butt, this equates to around 10.2 water butt refills per
year, as opposed to those that opt for the ‘Slimline’ 100 litre water butt, which equate
to around 19.3 refills per year.

The primary components of the scheme include:

e advertisement to customers with leaflets in bills and on website etc

e customer request via phone / mail / website

e manufacture of a combination of 190 litre standard water butt or 100 litre
‘Slimline’ water butt and accessories

o delivery of water butts and accessories

e customer installation of water butt.

Water butt schemes are considered suitable for implementation in all Water
Resource Zones across the Thames Water supply area.

Baseline information and construction details are set out in Box 100.1.
PLANNING

Planning permission is not required for implementation of any water efficiency
scheme.
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100.3

ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from the installation and use of 10,000 water butts. The
assessment of the construction phase is presented in Table 100.1, the operational
phase in Table 100.2 below. The residual impacts from the assessment are expressed,
in the assessed impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing water butt programmes. For a programme
totalling 100,000 water butt installations over a 10 year period, the monetisable value
of the modular 10,000 water butts presented should be scaled by a multiplier of ten.
All residual impacts are also expressed, in the rated impact column, as rated values
for the strategic environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.

Box 100.1 Water Butts: Baseline Data and Construction Details

Deployable output: 0.053MI/d after 25 years
Source: Demand Management
Operation: Applicable across all WRZs

Construction Details:

Plant:

Promotion of customer installation of 10,000 water butts, of
capacity 190 litres or 100 litres

Baseline Data:

Designations: Not-applicable
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Table 100.1 Residual Environmental and Social Impacts for Water Butts: Construction Impacts

Source of Impact |Potential Impact Mitigation Measures |Residual Impacts Assessed Rated
Impact Impact
Aquatic .
Biodiversity None None n/a None 0 m/y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources None None n/a None Rated Negligible
Terrestrial A
Biodiversity None None n/a None 0 haty Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage |None None n/a None Rated Negligible
Agriculture None None n/a None 0 haty Negligible
Lands_cape & Visual None None n/a None £0 Negligible
Amenity
Land Use Efficiency |None None n/a None Rated Negligible
Water butt . . Recycled materials use where |Minor use of resources for manufacture (recycled Perceptible
Resource Use - Consumption of materials . . Rated
construction possible plastic used) Adverse
- . Emissions from 22,500 km of HGV and van .
. . . - . Use of HGVs compliant with L o Perceptible
Air Quality Delivery of water butts |Emission of air pollutants emissions standards ?Iw_%vze)ments within London Low Emissions Zone £80 Adverse
- . Estimated 112t of CO2embodied in construction
Construction materials None :
Climate Change Emission of Carbon Dioxide materials £7,000
Delivery of water butts None Estimated 28.1t of CO2 emitted from fuel use
Transport Delivery of water butts Traffic conges_tlon, noise, vibration and None 63 HGV movements (40km round trlp_) and 10,000 £18.900
dust from vehicle movements small van movements (20km round trip)
Recreat_lon & None None n/a None £0 Negligible
Navigation
Community Water butt distribution Dlsturb_ance and inconvenience to None }/oluntary scheme with water butts requested and Rated Negligible
domestic customers installed by customer
Risk Perception None None n/a Negligible adverse impact Rated Negligible
Social Exclusion None None n/a No impact on social exclusion from any scheme n/a Not applicable
Local Economy None None n/a Negligible adverse impact Rated Negligible
Nuisance Water butt fitting Difficulties in fitting water butt None Voluntary scheme with water buts requested and Rated Negligible

installed by customer
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Table 100.2 Residual Environmental and Social Impacts for Water Butts: Operational Impacts

Source of Impact |Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Aquatic -
Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding Rainwater diversion Reduction in flow to sewer during Benefit Minor benefit from sustainable urban drainage Rated Perceptl_ble
storms system Beneficial
Water Resources Rainwater harvesting [Reduction in use of mains water Benefit Negligible benefit Rated Negligible
Terrestrial -
Biodiversity None None n/a None £0/y Negligible
Geodiversity None None n/a No impact on geodiversity from any scheme n/a Not applicable
Cultural Heritage |None None n/a No impact on cultural heritage from any scheme n/a Negligible
Agriculture None None n/a None 0 ha/y Negligible
Landscape & Visual _
Amenity None None n/a None £0/y Negligible
Land Use Efficiency |[Demand management |Improved water efficiency Benefit Benefit from improved water efficiency Rated -
Resource Use None None n/a Negligible adverse impact Rated Negligible
Air Quality Reductlon in use of Improved water efficiency Benefit Energ){ saved through reduction in electricity used -£352/y Negligible
mains water for mains supply

. Energy saving through reduction in - Estimated 93 MWh/y reduction from National Grid B Perceptible
Climate Change Demand management water put into supply Benefit power, saving 40t CO2/year £1,000/y Beneficial
Transport None None n/a None £0/y Negligible
Rect_’eat_lon & None None n/a None £0/y Negligible
Navigation
Community None None n/a None Rated Negligible
Risk Perception None None n/a None Rated Negligible
Social Exclusion Water butt purchase |Social exclusion None Moderate problems with affordability Rated Pl;rgspe):;téle
Local Economy None None n/a None Rated Negligible
Nuisance None None n/a None 0 hh/y Negligible
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100.4 SUMMARY
100.4.1 Summary of Environmental and Social Impacts

The water butt scheme has two significant adverse construction impacts identified
associated with climate change and transport. Three operational benefits have
been identified associated with surface water drainage (flooding) and water saving
(water resources and land use efficiency).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

100.4.2 Carbon Assessment

The embodied carbon of 10,000 water butts materials, together with emissions
from fuel use for distribution has been estimated at 140 tonnes CO..

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water
standard value of 0.21 tonnes CO; per Ml at 4.06 tonnes CO- per year per 10,000
water butts.

100.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 100.1 are incurred
during the period of scheme construction, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs and benefits from Table
100.2 are recurring annual costs over the design life of the scheme, analogous to
annual average OPEX. Each of these were calculated and are presented in Table
100.3. Annual recurring benefits will result from water savings associated with the
scheme; these are presented, by water resource zone, in Appendix 6.

Table 100.3 Environmental and Social Costs for Water Butts

Temporary Environmental and Social Costs £26.2k

Permanent Environmental and Social Costs £0Kk/y

100.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
the following reports were used in the compilation of this section of the study:

A Study of Domestic Greywater Recycling, National Water Demand Management
Centre, Environment Agency, 2000
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101

101.1

CISTERN DISPLACEMENT DEVICES

SCHEME DESCRIPTION

On average, each person uses 50 litres of water per day for WC flushing, offering a
large potential for water savings. The use of ‘Save-a-Flushes’ can capitalise on this
potential and suitable for use in both older style 9 litre toilet cisterns and newer 7.5
litre cisterns, reducing the flush volume by 1 litre. The distribution of cistern
displacement devices has been at the core of Thames Water's water efficiency
activities since the company introduced its Water Efficiency Plan in 1996. Doorstep
and postal domestic audit questionnaires have also been used to highlight to
customers how they use water in and around the home and highlight simple steps
that can be taken to reduce water waste. The potential exists to continue using a bill
insert self-audit questionnaire (SAQ) containing a pre-paid reply slip, through which
the customer can request a cistern displacement device. Other request routes include
Thames Water's website, attending an event with a Thames Water presence, via
interaction with a Thames Water partner organisation. Thames Water assumes a
70% installation rate for ‘Save-a-Flushes'.

‘Save-a-Flushes’ are widely used in the UK and Thames Water has already delivered
over three million cistern displacement devices to domestic customers. The ‘Save-a-
Flush’ cistern displacement device is an expanding gel-filled bag that physically
displaces some of the water in the cistern, saving water at every flush.

A flush rate of 4.65 flushes/person/day, occupancy of 2.4 persons/property and an
installation rate of 70% were assumed in the calculation of the water saving of
1.0253MI/d following the distribution of 100,000 ‘Save-a-Flushes’. No follow-up
installations were included in the scheme design to sustain this saving beyond the
lifetime of the devices.

The availability of saved water will depend on the level of consistency of ‘Save-a-
Flush’ use — whether customers “fit and forget” or decide to disturb them. ‘Save-a-
Flushes’ have a finite life, of approximately 12 years, and need to be replaced as the
plastic begins to degrade. It is also important that flushing efficiency is not impaired
to avoid a second flush, which would use more water.

The primary components of the scheme include:

e aself assessment questionnaire containing a pre-paid slip
e customer request for ‘Save-a-Flush’ device

e postal delivery of ‘Save-a-Flush’ device

e customer installation of ‘Save-a-Flush’ device.

A water efficiency scheme based on ‘Save-a-Flush’ distribution devices is considered
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101.2

101.3

suitable for implementation in all Water Resource Zones across the Thames Water
supply area.

Baseline information and construction details are set out in Box 101.1.
PLANNING RISK

Planning permission is not required for implementation of this water efficiency
scheme.

ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment has been undertaken on a modular basis, to document the environmental
and social impacts from the installation and use of 100,000 cistern displacement
devices. The assessment of the construction phase is presented in Table 101.1, the
operational phase in Table 101.2 below. The residual impacts from the assessment
are expressed, in the assessed impact column, in terms of rated and costed values.

The environmental and social costs of those criteria that can be monetised are based
on valuation studies presented in Appendix 2. For each of the monetisable impacts, a
scalar can be used when preparing water butt programmes. For a programme
totalling 2,300,000 cistern displacement device installations over a 25 year period,
the monetisable value of the modular 100,000 cistern displacement devices
presented should be scaled by a multiplier of 25. All residual impacts are also
expressed, in the rated impact column, as rated values for the strategic
environmental assessment.

Demand management schemes are associated with an overall reduction in water put
into supply. To account for the resulting environmental and social benefits, the
Ofwat (2007) Best Practice Guidance has been followed. The benefit is presented on
a Water Resource Zone-specific basis in Appendix 6 according to the volume of water
not put into supply.
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Box 101.1 Cistern Displacement Devices: Baseline Data and Construction

Details

Deployable output: 1.0253MI/d per 100,000 ‘Save-a-Flush’ cistern displacement
devices installed (assumes 70% of ‘Save-a-Flushes’ distributed are
installed)

Source: Demand management

Operation: Applicable across all WRZs

Construction Details:

Plant: Promotion of customer installation of a total of 100,000 ‘Save-

a-Flush’ cistern displacement devices
Baseline Data:

Designations: Not applicable
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Table 101.1 Residual Environmental and Social Impacts for Cistern Displacement Devices: Construction Impacts

Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Aquatic -
Biodiversity None None n/a None Oom.y Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None Rated Negligible
Flooding None None n/a None Rated Negligible
Water Resources [None None n/a None Rated Negligible
Terrestrial . -
Biodiversity None None n/a None 0 ha.y (adj) Negligible
Geodiversity None None n/a None Rated Negligible
Cultural Heritage |None None n/a None Rated Negligible
Agriculture None None n/a None 0 ha.y (adj) Negligible
Landscape & Visual .
Amenity None None n/a None £0 Negligible
Lar_]d_ Use None None n/a None Rated Negligible
Efficiency
Resource Use ‘Save-a-flush’ construction |Consumption of materials Use of recy_cled materials Mlno_r use of resources for manufacture (recycled Rated Perceptible
where possible plastic cannot be used) Adverse
Air Qualit Delivery of ‘Save-a-flushes’ Emission of air pollutants Use of HGVs compliant Emissions from a total of 40 km of HGV movements £10 Negligible
Yy to distribution centre P with emission standards within London Low Emissions Zone (LEZ) g9
- . Estimated 30.6t of CO2 embodied in construction
Construction materials materials
Climate Change Delivery of Save-a-flushes Emission of Carbon Dioxide None £1,580 Negligible
to distribution centre Estimated 0.9t of CO2 emitted from fuel use
Transport Delivery of ‘Save-a-flushes’ |Traffic congestion, noise, vibration None 1 HGV movement (40km round trip) £63 Nealigible
P to distribution centre and dust from vehicle movements P gl
Recreation & . . -
Navigation None None n/a Negligible adverse impact £0 Negligible
Community ‘Save-a-flush’ distribution Dlsturbgnce and inconvenience to None Short_—tgrm te‘mporary distu r’pance from _dlstrlbutlo_n Rated Perceptible
domestic customers and fitting of ‘Save-a-flushes’ in residential properties Adverse
Risk Perception None None n/a Negligible adverse impact Rated Negligible
Social Exclusion None None n/a No impact on social exclusion from any scheme n/a n/a
Local Economy None None n/a Negligible adverse impact Rated Negligible
Nuisance ‘Save-a-flush’ fitting Possible difficulties in fitting None Very few problems expected for fitting of ‘Save-a- Rated Negligible

flush’ devices
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Table 101.2 Residual Environmental and Social Impacts for Cistern Displacement Devices: Operational Impacts

Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact

Aquatic .
Biodiversity None None n/a None Rated Negligible
Water Quality None None n/a None Rated Negligible
Fluvial None None n/a None £0/y Negligible
Flooding None None n/a None Rated Negligible
Water Resources Reduction in use of mains Improved water efficiency Benefit Reduction in domestic use of mains water Rated Percepp_ble

water Beneficial
Terrestrial - . .
Biodiversity None None n/a Negligible adverse impact £0/y Negligible
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cultural Heritage |None None n/a No impact on cultural heritage from any scheme n/a Negligible
Agriculture None None n/a None 0 ha/y (adj) Negligible
Lands_cape & Visual None None n/a None £0/y Negligible
Amenity
Land Use - . . . -
Efficiency Demand management Improved water efficiency Benefit Benefit from improved water efficiency Rated
Resource Use None None n/a None Rated Negligible
Air Quality None None n/a None £0/y Negligible
Climate Change None None n/a None £0/y Negligible
Transport None None n/a None £0/y Negligible
Rect_’eat_lon & None None n/a None £0/y Negligible
Navigation
Community None None n/a None Rated Negligible
Risk Perception Reduced hygiene Public concern Public consultation Slight concemn over hyglene/sanlte}tlon from reduced Rated PRSIl

water consumption for toilet flushing adverse

Social Exclusion Water efficiency product Social exclusion None Product provided free of charge to customers Rated Negligible
Local Economy None None n/a None Rated Negligible
Nuisance Inefflc!ency of flush General annoyance None .Sl'gh_t Nnuisance assomat_e_d with occasional flushing 0 hh/y Negligible

operation inefficiency, non-quantifiable
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101.4

SUMMARY

101.4.1 Summary of Environmental and Social Impacts

The cistern displacement device scheme has no significant adverse construction or
operational impacts. Two operational benefits have been identified associated with
water saving (water resources and land use efficiency).

Environmental and social benefits associated with the reduction of water put into
supply are presented in Appendix 6.

101.4.2 Carbon Assessment

For the construction phase, the embodied carbon of 100,000 ‘Save-a-flushes’,
together with emissions from fuel use for transport have been estimated at 31.5
tonnes COs.

For the operation phase, power generation emissions reductions (via reductions in
power needed for mains supply) have been estimated from a Thames Water
standard value of 0.21 tonnes CO, per Ml at 78.6 tonnes CO- per year per 100,000
‘Save-a-flushes’ cistern displacement devices.

101.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 101.1 are incurred during
the period of scheme implementation, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs and benefits from Table
101.2 are recurring costs per 100,000 ‘Save-a-flushes’ over the design life of the
scheme, analogous to annual average OPEX. For each of these were calculated and
are presented in Table 101.3. Annual recurring benefits will result from water
savings associated with the scheme; these are presented, by water resource zone, in
Appendix 6.

Table 101.3 Environmental and Social Costs for Cistern Displacement Devices

Temporary Environmental and Social Costs £1,650k
Permanent Environmental and Social Costs £0/y
101.5 INFORMATION SOURCES

In addition to the standard reference sources listed in the references (Section 103),
information provided by Thames Water was used in the compilation of this section
of the study.
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102 SUMMARY

The outputs of the scheme assessments were:

e Temporary and permanent environmental and social costs, to support the
calculation of the Average Incremental Social Costs (AISCs) of the options,
required for the WRMP. This combines the financial cost with the
environmental and social costs of each option, to give a comparable unit value
(AISC expressed as £/MI).

o Rated impacts which define the level of significance of both positive (i.e.
beneficial) and negative (i.e. adverse) impacts, to support the SEA. These are
used to assess the potential impacts of alternative 25 year water resource
programmes examined in the WRMP, and to identify potential cumulative
impacts of the plan, both internally and with other external plans and
programmes.

e Carbon (CO2e) emissions, including the carbon embodied in construction and
carbon emitted during operation, primarily from power consumption for
pumping water and fuel use for transport. This information was used to support
the development of alternative “low carbon” water resources programmes within
the WRMP.

A series of summary tables are included, one for each WRZ, listing the scheme yield,
environmental and social costs and the carbon (CO2e) emissions for each of the
relevant options (multi-zone water supply schemes; WRZ-specific water supply
schemes; leakage and demand management options).
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Table 102.1 Summary of Monetisable Impacts and Carbon Emissions from options in the London WRZ

Environmental and social costs

CO2e emissions

Adverse

Adverse

COze tonnes

Scotland

Peakyield - ; Benefit PV NPV Construction| Operation | ;
Scheme name p
MIzd  [construction| operation | oo | (excluding | (including | (COze (COe | Lifespanof
(total one- (annL_JaI recurring) benefits) benefits) tonnes) tonnes/y) scheme
off) recurring) (80y)

Reservoir - Abingdon 75Mm3 1335 £16,700,000 | £797,000 | £2,740,000 | £33,100,000 |-£25,900,000| 219,000 4,920 613,000
Reservoir - Abingdon 100Mm3 178 £19,600,000 | £988,000 | £2,740,000 | £40,100,000 |-£19,000,000| 254,000 5,130 665,000
Reservoir - Abingdon 150Mm3 A 267 £28,800,000 | £1,290,000 | £2,740,000 | £55,400,000 | -£3,690,000 | 354,000 9,670 1,130,000
Reservoir - Abingdon 150Mm3 B 240 £31,500,000 | £1,510,000 | £2,740,000 | £62,700,000 | £3,630,000 | 408,000 17,400 1,800,000
Reservoir - Abingdon Phased 1335 £33,800,000 | £1,290,000 | £2,740,000 |£60,200,000 | £1,160,000 | 407,000 9,600 1,170,000
(75Mm3+75Mm3)
gorthem Region Transfer - Option 267 £35,400,000 | £753,000 | £1,200,000 | £50,100,000 | £24,300,000| 701,000 26,800 2,850,000
Northern Region Transfer Option 3 300 £28,100,000 | £426,000 | £132,000 | £36,100,000 | £33,200,000| 557,000 15,200 1,770,000
Northern Region Transfer Option 4 300 £3,920,000 | £1,820,000 | £132,000 | £43,100,000 | £40,200,000| 71,200 64,900 5,270,000
Groundwater - East Croydon 1.5 £2,970 £3,670 £0 £81,900 £81,900 215 126 10,100
fm““d""ater - Northern New River 176 £1120 £1,880 £0 £41,700 £41,700 18.2 62.4 5,010
Groundwater - ELRED 1 £2,500 £1,490 £0 £34.,500 £34,500 5.82 473 3,790
Groundwater - Southwark 1.48 £83,700 £5,790 £0 £205,000 | £205,000 1,260 179 15,600
AR - SLARS 19 £1,620,000 | £90,700 £0 £3,510,000 | £3,510,000 27,200 3,100 275,000
AR - Kidbroke 5 £428,000 £8,590 £0 £595,000 | £595,000 8,230 285 31,000
ASR - Darent Valley 1 15 £285,000 £38,400 £0 £1,100,000 | £1,100,000 5,650 894 77,200
IASR - Darent Valley 2 5 £268,000 £37,900 £0 £1,070,000 | £1,070,000 5,300 873 75,200
IASR -Darent Valley 3 5 £284,000 £34.300 £0 £1,010,000 | £1,010,000 5,630 754 66,000
IASR - South East London 15 £289,000 £21,500 £0 £741,000 £741,000 5,040 752 65,200
IASR - Thames Central 15 £20,700 £21,300 £0 £480,000 | £480,000 274 745 59,900
g;;':l zfr?g Import by Tanker from 200 £2200M | £15,100,000 £0 £2430M | £2430M | 44,000,000 | 305000 | 68,400,000
z‘;'r'flvi‘)’la Import by Tanker from 200 £1,970M | £18,500,000 £0 £2,280M £2,280M | 39,400,000 | 373,000 | 69,200,000
Bulk Sea Import by Bag from 250 £105,000,000| £8,050,000 £0 £274,000,000|£274,000,000| 2,100,000 165,000 15,300,000
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Environmental and social costs

CO2e emissions

Peak yield Adverse Adverse Benefit PV NPV Construction| Operation | 928 tonnes

Scheme name Mi/d constructionoperation (annual | (excluding | (including (COze p(COze Life span of

(total one- (annual recurring) benefits) benefits) tonnes) tonnes/y) scheme

off) recurring) (80y)
Ellélrlf/viila Import by Bag from 250 £83,800,000 | £10,000,000 £0 £297,000,000|£297,000,000| 1,670,000 205,000 | 18,100,000
Eﬂﬁt/‘f;;ry South Desalination (50 50 £1550,000 | £642,000 £0 £15,300,000 | £15,300,000 | 23,100 22,000 1,780,000
Eﬂslt/‘gry South Desalination (150 150 £3,310,000 | £1,890,000 £0 £43,900,000 | £43,900,000 | 52,700 65,900 5,330,000
Long Reach Desalination (15 MI/d) 15 £278,000 | £289,000 £0 £6,500,000 | £6,500,000 3,560 10,100 809,000
Deephams STW Reuse (25 MI/d) 25 £383,000 | £4,100,000 £0 £88,700,000 | £88,700,000 3,300 5,800 467,000
Deephams STW Reuse (95 M1/d) 95 £933,000 | £4,550,000 £0 £99,100,000 | £99,100,000 13,700 22,000 1,780,000
Beckton Reuse (100 MI/d) 100 £1,270,000 | £673,000 £0 £15,700,000 | £15,700,000 | 20,500 24,000 1,940,000
Crossness Reuse (100 MI/d) 100 £1,790,000 | £716,000 £0 £17,200,000 | £17,200,000 | 31,300 25,500 2,070,000
Sg;irl‘:t’i'gn‘ Multi-site River 190 £24,600,000| £872,000 | £2,740,000 | £42,300,000 |-£16,700,000| 285,000 1,670 419,000
. Per 1,000 see see
IActive leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
Leakage — Mains replacement Per DMA £8,780 -£1,780 App(se(ra]?jix 6 n/a n/a 59.0 App(se(raﬁjix 6 n/a
Metering — Change of Occupancy per';]i?é(r)soo £170,000 £30,500 Appz(::jix 6 n/a n/a 409 9.3 n/a
Metering - Compulsory perrnSe?étr)SOO £205,000 £30,500 AppZﬁedix 5 n/a n/a 409 9.3 n/a
Household Audit (Self Audit Pack) pzruzﬂgo £1,160 £0 Appzsﬁjix . n/a n/a 0.74 0 n/a
Household Audit (Plumber per 1,000 £3540 £0 see n/a n/a 181 0 n/a
assisted) audits ' Appendix 6 '
Household Audit (SAQ) pe;j((j)i,tosoo £0 £0 AppZiedix 6 n/a n/a 0] (0] n/a
Non-household Audit (Audit Only) pzru?j’thgo £15,700 £0 Appz(re%ix 6 n/a n/a 4.78 (0] n/a
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,000 £26,200 £0 see. n/a n/a 140 0 n/a
butts Appendix 6

Cistern Displacement Devices SApEr dlgt?r Igg?e d £1,650 £0 App(saiedix 6 n/a n/a 315 0 n/a
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Environmental and social costs

CO2e emissions

Peak yield Adverse Adverse ; . . COze tonnes
Scheme name MI)ld construction| operation Benefit PV ) ) NPV_ Construction| Operation Life span of
(annual (excluding | (including (CO2e (CO2e
(total one- (annual recurring) benefits) benefits) tonnes) tonnes/y) scheme
off) recurring) (80y)
ﬁﬁe;’fsr;“AThames Transfer: Longdon 267 £24,500,000 | £2,540,000 | £2,740,000 | £78,200,000 | £19,200,000 | 214,000 25,300 2,240,000
fﬂe;’fsrr?ghames Transfer: Longdon 185 £23,500,000 | £2,270,000 | £2,740,000 | £71,500,000 | £12,400,000 | 195,000 15,600 1,440,000
lsf"em'Thames Transfer: 71 £129,000 | £326,000 £0 £7,160,000 | £7,160,000 1,800 11,300 904,000
nsupported
Reuse: Hogsmill 3 15 £504,000 £20,600 £0 £926,000 | £926,000 5,950 707 62,500
Reservoir - Abingdon 50Mm?3 A 85 £9,930,000 | £763,000 | £2,740,000 | £26,000,000 |-£33,100,000| 159,000 3,470 437,000
Reservoir - Abingdon 50Mm? B 110 £7,860,000 | £687,000 | £2,740,000 | £22,300,000 |-£36,700,000| 118,000 759 179,000
Reuse: Beckton (50MI1/d) 50 £1,030,000 | £355,000 £0 £8,640,000 | £8,640,000 16,100 12,600 1,030,000
Reuse: Beckton (150MI/d) 15 £1,490,000 | £705,000 £0 £16,600,000 | £16,600,000 | 24,500 25,100 2,030,000
(Elsggf\‘ﬁrflg‘))”th Desalination 100 £2,370,000 | £1,270,000 £0 £29,600,000 | £29,600,000| 38,100 44,000 3,560,000
Cotswold Canal Transfer (Base) 66 £6,060,000 | £565,000 | £1,540,000 | £18,000,000 |-£15,200,000| 94,200 1,520 216,000
ggg"o'd Canal Transfer (Full 66 £6,510,000 | £659,000 | £1,810,000 | £20,400,000 |-£18,500,000| 95,500 1,650 228,000
(CAOIttSe";’r‘]’;‘ziS;”a' Transfer 66 £6,080,000 | £569,000 | £1,540,000 | £18,100,000 |-£15,100,000| 94,700 1,660 227,000
Reuse: Deephams (60M1/d) 60 £684,000 | £4,330,000 £0 £93,900,000 | £93,900,000 8,670 13,900 1,120,000
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Table 102.2 Summary of Monetisable Impacts and Carbon Emissions from options in the SWOX WRZ

Environmental and social costs

CO2e emissions

: Adverse Adverse . . . COze tonnes

Scheme name Peim)//éeld construction| operation (I?:qr:\ej; (echIDl:/ding (inlc\:E?j/ing Con(ségjzcétlon Op(ecrg:éon Liffe span of

(total one- (annual recurring) benefits) benefits) tonnes) tonnes/y) scheme

off) recurring) (80y)

Reservoir - Abingdon 75Mm? 24 £16,700,000 | £797,000 | £2,740,000 | £33,100,000 |-£25,900,000| 219,000 4,920 613,000
Reservoir - Abingdon 100Mm? 24 £19,600,000 | £988,000 | £2,740,000 | £40,100,000 |-£19,000,000| 254,000 5,130 665,000
Reservoir - Abingdon 150Mm3 A 48 £28,800,000 | £1,290,000 | £2,740,000 | £55,400,000 | -£3,690,000 | 354,000 9,670 1,130,000
Reservoir - Abingdon 150Mm3 B 48 £31,500,000 | £1,510,000 | £2,740,000 | £62,700,000 | £3,630,000 | 408,000 17,400 1,800,000
Eess&rr‘]’g'ﬂ[ﬁﬁr';‘%don Phased 48 £33,800,000 | £1,290,000 | £2,740,000 | £60,200,000 | £1,160,000 | 407,000 9,600 1,170,000
gorthem Region Transfer - Option 48 £35,400,000 | £753,000 | £1,200,000 | £50,100,000 | £24,300,000 | 701,000 26,800 2,850,000
Groundwater - Lambourn Down 0.9 £295 £3,460 £0 £74,900 £74,900 5.18 119 9,520
Groundwater - Goring Gap 1 4.5 £84,400 £12,600 £0 £351,000 £351,000 1,660 443 37,100
Groundwater - Goring Gap 2 5.8 £225,000 £16,400 £0 £568,000 | £568,000 4,450 576 50,500
Groundwater — Goring Gap 3 10 £13,000 £25,100 £0 £553,000 | £553,000 240 886 71,100
Groundwater - Goring Gap 4 10 £626,000 £29,400 £0 £1,240,000 | £1,240,000 12,500 1,040 95,500
Groundwater - Goring Gap 5 10 £31,700 £6,980 £0 £180,000 | £180,000 588 229 18,900
Groundwater — Shalbourne B 7.1 £290,000 £3,030 £0 £343,000 | £343,000 504 40.6 3,750
IASR - Cricklade 1 9.5 £400,000 £23,600 £0 £892,000 | £892,000 7,980 836 74,800
IASR - Cricklade 2 9.5 £110,000 £23,600 £0 £614,000 £614,000 2,150 836 69,000
Surface Water - Culham A 4.0 £186,000 £4,050 £0 £265,000 | £265,000 3,700 135 14,500
Surface Water - Culham B 4.0 £108,000 £7,740 £0 £270,000 | £270,000 2,000 269 23,500
Reservoir - Abingdon 30Mm3 69 £14,700,000 | £864,000 | £2,740,000 | £32,700,000 |-£26,300,000| 229,000 12,800 1,260,000
Reservoir - Longworth 30Mm3 69 £12,500,000 | £909,000 | £2,740,000 | £31,600,000 |-£27,400,000| 185,000 12,900 1,220,000
Reservoir - Marsh Gibbon 30Mm3 69 £13,400,000 | £876,000 | £2,740,000 | £31,700,000 |-£27,300,000| 196,000 12,800 1,220,000
Reservoir - Quainton 30Mm3 69 £13,000,000 | £890,000 | £2,740,000 | £32,500,000 |-£26,500,000| 209,000 13,500 1,290,000
Oxford Canal Transfer 15 £376,000 £26,300 £29,200 £926,000 | £296,000 5,830 920 79,400
Northern Region Transfer Option 1 45 £1,150,000 | £299,000 £13,700 | £7,540,000 | £7,250,000 12,800 10,100 820,000
SWA — SWOX Transfer Option 1 8.0 £64,400 £9,360 £0 £263,000 | £263,000 1,050 322 26,800
SWA — SWOX Transfer Option 2 10 £737,000 £11,100 £0 £944,000 | £944,000 14,400 379 44,700
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Environmental and social costs

CO2e emissions

Peak yield Adverse Adverse ; : . COze tonnes
Scheme name MI)ld construction| operation Benefit PV ) ) NPV_ Construction| Operation Life span of
(annual (excluding | (including (CO2e (CO2e
(total one- (annl,_lal recurring) benefits) benefits) tonnes) tonnes/y) scheme
off) recurring) (80y)
SWA — SWOX Transfer Option3 10 £588,000 £9,360 £0 £764,000 £764,000 11,400 322 37,200
Network Constraint — Option 1 1.0 £108 £337 £0 £7,380 £7,380 1.86 12.0 964
Network Constraint — Option 2 0.3 £0 £456 £0 £9,840 £9,840 0 16.3 1,300
Network Constraint — Option 3 2.0 £2,010 £554 £0 £13,800 £13,800 35.3 19.8 1,620
Network Constraint — Option 4 1.0 £456 £4,750 £0 £103,000 £103,000 4.19 169 13,500
Network Constraint — Option 5 0.3 £685 £407 £0 £9,370 £9,370 1.58 14.5 1,160
Network Constraint — Option 6 2.1 £10.6 £0 £0 £11.4 £11.4 0.05 0 0
Network Constraint — Option 7 0.3 £699 £407 £0 £9,400 £9,400 1.67 14.5 1,160
. per 1,000 see see
/Active leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
Metering — Change of Occupancy per 50,000 £170,000 £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
— per 50,000 see
Metering - Compulsory meters £205,000 £30,500 Appendix 6 n/a n/a 409 9.3 n/a
Household Audit (Self Audit Pack) |  Per 1000 £1,160 £0 see n/a n/a 0.74 0 n/a
audits Appendix 6
Hopsehold Audit (Plumber per 1,900 £3,540 £0 see n/a n/a 181 0 n/a
assisted) audits Appendix 6
. per 40,000 see
Household Audit (SAQ) audits £0 £0 Appendix 6 n/a n/a 0] 0 n/a
) . . per 2,750 see
Non-household Audit (Audit Only) audits £15,700 £0 Appendix 6 n/a n/a 4.78 0 n/a
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,000 £26,200 £0 See n/a n/a 140 0 n/a
butts Appendix 6
. . . per 100,000 see
Cistern Displacement Devices SAF distributed £1,650 £0 Appendix 6 n/a n/a 315 0 n/a
ﬁﬂef‘i’fsrr:"AThames Transfer: Longdon 48 £24,500,000 | £2,540,000 | £2,740,000 |£78,200,000 | £19,200,000 | 214,000 25,300 2,240,000
ﬁﬁe;’fsrr:‘ghames Transfer: Longdon 24 £23,500,000 | £2,270,000 | £2,740,000 | £71,500,000 | £12,400,000 | 195,000 15,600 1,440,000
Reservoir - Abingdon 50Mm3 A 20 £9,930,000 £763,000 £2,740,000 | £26,000,000 |-£33,100,000 159,000 3,470 437,000
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Table 102.3 Summary of Monetisable Impacts and Carbon Emissions from options in the Kennet Valley WRZ

Environmental and social costs

CO2e emissions

Peakyield Adverse Adverse Benefit PV NPV Construction| Operation |$928tonnes
Scheme name i i P i
MI/d C‘ztrt‘)stglugrt]'e"_” OE’aerfga'gI” (annual | (excluding | (including | (COze (COze | 'fe span of
off) recurring) recurring) benefits) benefits) tonnes) tonnes/y) (80y)
Groundwater — Shalbourne B 7.1 £290,000 £3,030 £0 £343,000 £343,000 504 40.6 3,750
Groundwater — Henley South East 15 £655,000 £19,600 £0 £1,050,000 | £1,050,000 12,800 681 67,300
Groundwater — Woodley North 8.7 £576,000 £21,800 £0 £1,020,000 | £1,020,000 11,500 598 59,300
Groundwater — Marlow 15 £636,000 £29,300 £0 £1,240,000 | £1,240,000 12,600 1,030 95,100
Groundwater - Arborfield 2.0 £125,000 £5,280 £0 £234,000 £234,000 2,400 180 16,800
Groundwater - Hungerford 1.35 £56,700 £5,060 £0 £163,000 £163,000 1,110 148 13,000
Groundwater - Reading West 15 £634,000 £25,200 £0 £1,150,000 £1,150,000 12,600 878 82,900
Groundwater - Mortimer 1.2 £50,000 £1,070 £0 £71,000 £71,000 987 33.8 3,690
Groundwater - Caversham East 1.3 £90,800 £4,170 £0 £177,000 £177,000 1,810 143 13,300
Croundwater - Newbury North 1.82 £75,100 £4,330 £0 £165,000 | £165,000 1,480 147 13,200
. per 1,000 see see
/Active leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
Metering — Change of Occupancy per 50,000 £170,000 £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
Metering - Compulsory pers0.000 | £505000 | £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
Household Audit (Self Audit Pack) |  Per 1000 £1,160 £0 see n/a n/a 0.74 0 n/a
audits Appendix 6
Hogsehold Audit (Plumber per 1,QOO £3,540 £0 see n/a n/a 181 0 n/a
assisted) audits Appendix 6
. per 40,000 see
Household Audit (SAQ) audits £0 £0 Appendix 6 n/a n/a 0] 0 n/a
) . . per 2,750 see
Non-household Audit (Audit Only) audits £15,700 £0 Appendix 6 n/a n/a 4.78 0 n/a
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,000 £26,200 £0 See n/a n/a 140 0 n/a
butts Appendix 6
. . . per 100,000 see
Cistern Displacement Devices SAF distributed £1,650 £0 Appendix 6 n/a n/a 315 0 n/a
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Table 102.4 Summary of Monetisable Impacts and Carbon Emissions from options in the SWA WRZ

Environmental and social costs

CO2e emissions

Adverse

Adverse

COze tonnes

Peakyield - ; Benefit PV NPV Construction| Operation |
Scheme name P
MIZd | OPeratiol | (annual | (excluding | (including | (COse (COze | 'fe span of
off) recurring) recurring) benefits) benefits) tonnes) tonnes/y) (80y)
Reservoir - Abingdon 150Mm?3 B 325 £31,500,000 | £1,510,000 £2,740,000 | £62,700,000 | £3,630,000 408,000 17,400 1,800,000
Groundwater — Henley South East 15 £649,000 £19,600 £0 £1,040,000 | £1,040,000 12,800 681 67,300
Groundwater — Marlow 15 £636,000 £29,300 £0 £1,240,000 £1,240,000 12,600 1,030 95,100
Groundwater - Marlow East 9.3 £383,000 £18,500 £0 £766,000 £766,000 7,640 604 55,900
Groundwater - Slough South 35 £148,000 £2,190 £0 £189,000 £189,000 2,890 70.9 8,560
Svr:s‘:“d""ater - Berkhampstead 1.69 £71,600 £3,650 £0 £147,000 | £147,000 1,390 127 11,500
Groundwater - High Wycombe 5.93 £248,000 £21,900 £0 £710,000 £710,000 4,930 365 34,100
Groundwater - Maidenhead East 5.1 £212,000 £30,800 £0 £867,000 £867,000 4,220 1,090 91,600
IASR - Wendover 7.5 £451,000 £17,900 £0 £818,000 £818,000 8,940 625 58,900
g;i‘i’g%r‘f Constraint — Datchet 5.2 £103,000 £5,850 £0 £224,000 | £224,000 1,080 207 18,500
ggﬁ‘i"(’)‘;{; Constraint — Datchet 5.2 £131,000 £5,980 £0 £255000 | £255000 2,600 207 19,100
gﬁmr'é Constraint — Datchet 5.2 £17,600 £5,840 £0 £143,000 | £143,000 323 207 16,900
. per 1,000 see see
/Active leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
Metering — Change of Occupancy per 50,000 £170,000 £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
Metering - Compulsory per 50,000 | £505 000 £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
Household Audit (Self Audit Pack) per 1’900 £1,160 £0 See n/a n/a 0.74 0 n/a
audits Appendix 6
Hoysehold Audit (Plumber per l,QOO £3,540 £0 see n/a n/a 181 0 n/a
assisted) audits Appendix 6
i per 40,000 see
Household Audit (SAQ) audits £0 £0 Appendix 6 n/a n/a 0] (0] n/a
) : - per 2,750 see
Non-household Audit (Audit Only) audits £15,700 £0 Appendix 6 n/a n/a 4.78 0 n/a
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Environmental and social costs

CO2e emissions

Peak yield Adverse Adverse Benefit PV NPV Construction| Operati COze tonnes
Scheme name i i peration |, .
Ml/d C(()Postglu;;'eo_n O(paer:‘rilt:aoln (annual (excluding | (including (CO2e (CO2e L'Zirslg;r;()f
off) recurring) recurring) benefits) benefits) tonnes) tonnes/y) (80y)
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,900 1 £26,200 £0 Appendix 6 n/a n/a 140 0 n/a
. . . per 100,000 see
Cistern Displacement Devices SAF distributed £1,650 £0 Appendix 6 n/a n/a 315 0 n/a
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Table 102.5 Summary of Monetisable Impacts and Carbon Emissions from options in the Guildford WRZ

Environmental and social costs

CO2e emissions

Peakyield Adverse Adverse Benefit PV NPV Construction| Operation |928 tonnes
Scheme name i i P i
MI/d C‘ztrt‘)stglugrt]'e"_” OE’aerfga'gI” (annual | (excluding | (including |  (COze (COze | 'fe span of
off) recurring) recurring) benefits) benefits) tonnes) tonnes/y) (80y)
Groundwater — Guildford 2 0.18 £65,900 £9,390 £0 £266,000 £266,000 1,310 83.4 7,980
IASR - Guildford 4.5 £198,000 £11,500 £0 £437,000 £437,000 3,850 391 35,100
. per 1,000 see see
IActive leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
—_— per 50,000 see
Metering — Change of Occupancy meters £170,000 £30,500 Appendix 6 n/a n/a 409 9.3 n/a
Metering - Compulsory per 50,000 £205,000 £30,500 See n/a n/a 409 9.3 n/a
meters Appendix 6
Household Audit (Self Audit Pack) | Per 1,000 £1,160 £0 see n/a n/a 0.74 0 n/a
audits Appendix 6
Household Audit (Plumber per 1,000 see
assisted) audits £3,540 £0 Appendix 6 n/a n/a 181 0 n/a
. per 40,000 see
Household Audit (SAQ) audits £0 £0 Appendix 6 n/a n/a 0 0 n/a
Non-household Audit (Audit Only) | P€" 2.750 £15,700 £0 see n/a n/a 478 0 n/a
audits Appendix 6
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,000 | £55 500 £0 see n/a n/a 140 0 n/a
butts Appendix 6
. . . per 100,000 see
Cistern Displacement Devices SAF distributed £1,650 £0 Appendix 6 n/a n/a 315 0 n/a
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Table 102.6 Summary of Monetisable Impacts and Carbon Emissions from options in the Henley WRZ

Environmental and social costs

CO2e emissions

Peakyield Adverse Adverse Benefit PV NPV Construction| Operation |$928 tonnes
Scheme name i i P i
MI/d C‘ztrt‘)stglugrt]'e"_” OE’aerfga'gI” (annual | (excluding | (including |  (COze (COze | 'fe span of
- recurring) benefits) benefits) tonnes) tonnes/y)
off) recurring) (80y)
Groundwater — Woodley North 8.5 £576,000 £21,800 £0 £1,020,000 | £1,020,000 11,500 598 59,300
. per 1,000 see see
/Active leakage control activities £27,400 £0 Appendix 6 n/a n/a 8.34 Appendix 6 n/a
Metering — Change of Occupancy per 50,000 £170,000 £30,500 See n/a n/a 409 9.3 n/a
meters Appendix 6
Metering - Compulsory pers0.000 | £505000 | £30,500 see n/a n/a 409 9.3 n/a
meters Appendix 6
Household Audit (Self Audit Pack) |  Per 1000 £1,160 £0 see n/a n/a 0.74 0 n/a
audits Appendix 6
Hogsehold Audit (Plumber per 1,QOO £3,540 £0 see n/a n/a 181 0 n/a
assisted) audits Appendix 6
. per 40,000 see
Household Audit (SAQ) audits £0 £0 Appendix 6 n/a n/a 0] 0 n/a
Non-household Audit (Audit Only) | P€" 2:7°0 £15,700 £0 see n/a n/a 478 0 n/a
audits Appendix 6
Non-household Audit (Audit and per 500 see
Retrofit) audits £43,800 £0 Appendix 6 n/a n/a 13.3 0 n/a
Water Butts per 10,000 £26,200 £0 See n/a n/a 140 0 n/a
butts Appendix 6
. . . per 100,000 see
Cistern Displacement Devices SAF distributed £1,650 £0 Appendix 6 n/a n/a 315 0 n/a
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lagm.php?action=submit&map_name=fulluk&la_id=349
Waltham Forrest http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=356
Redbridge http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=Ffulluk&la_id=351
Havering http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=341
Thurrock http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la id=282
Greenwich http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=336
Oxford City Council http://www.airquality.co.uk/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=193
Seven Oaks http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=228
Spelthorne http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=26
Perth and Kinross http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map name=fulluk&la_id=381
Dundee http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=365
Enfield http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=335
Wolverhampton http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=319
Birmingham http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=18
Warwick http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=296
Dudley http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=82
Wokingham http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=318
Windsor and Maidenhead Royal http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=315
Wycombe http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=323
South Buckinghamshire http://www.airquality.co.uk/archive/lagm/
lagm.php?action=submit&map name=fulluk&la id=235
Slough http://www.airquality.co.uk/lagm/
lagm.php?action=submit&map_name=fulluk&la_id=232
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CATCHMENT ABSTRACTION MANAGEMENT STRATEGIES

Reviewed on the Environment Agency website:
http://www.environment-agency.gov.uk/subjects/waterres/564321/309477/?lang=_e

Arun & Western Streams (completed April 2005)
Bristol Avon CAMS (completed April, 2005)
Cherwell, CAMS, completed 2005

Colne CAMS, started

Cotswolds CAMS (started)

Darent and Cray CAMS (started)

Hampshire Avon (completed March 2006)

Kennet & Pang CAMS, 2004

Loddon CAMS. 2004.

London CAMS (completed April 2006)
Maidenhead to Sunbury CAMS ( 2005

Medway CAMS (completed April 2005)

Mole CAMS Consultation Draft. 2006.

Roding, Beam & Ingrebourne (completed January 2006)
Severn Corridor CAMS (completed June 2003)
Test and Itchen CAMS (completed March, 2006)
Thame & South Chilterns CAMS, (consultation)
Thames Corridor CAMS. 2004.

Thames Corridor CAMS. 2004.

Tyne CAMS (completed 2005)

Upper and Bedford Ouse completed March 2005, updated May 2006
Upper Lee (completed June, 2006)

Vale of White Horse CAMS, completed March 2006
Warwickshire Avon (consultation)

Wey CAMS (started)

SELECTED ENVIRONMENTAL ECONOMICS REFERENCES USED IN
APPENDIX 1

Bateman |, Brainard JS and Lovett AA (1996) Modelling Woodland Recreation Demand
Using Geographical Information Systems: A Benefit Transfer Study. CSERGE Working
Paper GEC 95-06

Defra (2007) The Social Cost Of Carbon And The Shadow Price Of Carbon: What They Are,
And How To Use Them In Economic Appraisal In The UK

EFTEC and CSERGE (1997) Establishing the Economic Level of Leakage — environmental
cost benefit analysis sections prepared for Yorkshire Water

Environment Agency (2003) Guidance Assessment of Benefits for Water Quality and Water
Resources Schemes in the PRO4 Environment Programme ldentifying the Environmental
Change to be Assessed

Gaterell MR, Morse GK and Lester JN (1995): A Valuation of Rutland Water using
Environmental Economics, Environmental Technology, Vol. 16, pp 1073-1082.

OFWAT (Water Services Regulation Authority), 2007. Environmental Economics
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Consultancy Leakage Methodology Review Project. Providing Best Practice Guidance on the
Inclusion of Externalities in the ELL Calculation. Ref: PROC/01/0075. Main Report and
Guidance VO5

Sansom T, Nash C, Mackie P, Shires J, & Watkiss P (2001) Surface Transport Costs &
Charges: Great Britain 1998. Department of the Environment, Transport and the Regions,
London

Willis KG & Garrod GD (1990): Valuing Open Access Recreation on Island Waterways,
Newcastle, ESRC Countryside Change Initiative

ON-LINE DATABASES USED IN SCHEME ASSESSMENT

http://www.magic.gov.uk/

http://wwwe.statistics.gov.uk/census/default.asp
http://www.environment-agency.gov.uk/maps/960669/?version=1&lang=_e
http://www.jura.rcahms.gov.uk/PASTMAP/start.jsp
http://www.defra.gov.uk/environment/water/wfd/article5/index.htm

CULTURAL HERITAGE

English Heritage (2011). NMR Wetland Heritage List Data 111006 - spreadsheet supplied
by English Heritage

http://services.english-heritage.org.uk/NMRDataDownload/
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