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111 RESERVOIR: ABINGDON 50Mm3B

111.1 SCHEME DESCRIPTION

The potential exists to construct a fully bunded, pumped storage reservoir to the west
of Abingdon in Oxfordshire (Figure 111.1). The reservoir would have an operating
capacity of 50 million cubic metres, equivalent to 50,000MI. Water would be
abstracted from the River Thames during periods of high flow and stored in the
reservoir. The stored water would be released to augment the flow of the River
Thames in times of low flow and thus sustain abstractions in the London Resource
Zone. Thames Water has estimated that a 50,000MI capacity would support river
regulation releases of up to 200MI/d when storage in the West London Reservoirs is
low. Regulation releases would allow re-abstraction downstream in the River
Thames, particularly to the West London storage reservoirs, giving an average yield
of approximately 110MI/d in the London Resource Zone.

The primary components of the scheme include:

o fully bunded reservoir

o flood compensation area

¢ river intake and outfall

e transfer tunnels

e pumping facilities

e reservoir inlet and draw-off facilities

e road/rail connection

e water treatment works

e water mixing (compressed air system with air diffusers).

The intake/outfall works would be located in a reach of the Thames downstream of
Abingdon. A tunnel diameter of 3.4m will be required to convey water from the
intake to the pumping station. Water will be conveyed from the pumping station to
the reservoir in a pipe set in the tunnel.

The outfall works could be located alongside the inlet works to provide a compact,
low footprint structure. The water from the intake channel would be pumped to the
reservoir via a pumping station, located beside the reservoir, in an underground
tunnel.

The reservoir would be fully bunded with a footprint of approximately 358ha. The
area of the water surface at Top Water Level (TWL) would be approximately 279ha
and the operational storage would be 50,000MI. The crest of the embankment would
be between 15m and 20m above ground level, with the embankment constructed
primarily from local materials excavated from within the reservoir site. Road access
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would be required during both the construction and operational phase of the
reservoir. Sand, gravel and riprap (inner face) would be imported by rail.

The reservoir works would consist of inlet towers, a bottom drawdown tower and
draw-off towers. Water for the London Resource Zone would flow under gravity
along the same tunnel used for river abstractions, to the outfall on the River Thames.
Water would then be re-abstracted downstream to supply the West London storage
reservoirs. The infrastructure at the West London storage reservoirs, WTWs and
supply system would not require upgrading. Regulation releases would occur
throughout the year when storage in the West London Reservoirs is low.

Permanent drainage around the perimeter of the reservoir would be needed to collect
flows from the surrounding catchment. The construction of the reservoir would lead
to a limited loss of natural watercourses. Temporary drainage would also be needed
across the site during construction. A flood compensation area of 82ha would be
created.

The reservoir and associated works would take approximately five years to build.
Construction activities on site would include:

e bulk excavation by earthmoving equipment

e construction of materials handling facilities

o delivery and stockpiling of aggregate, reinforcement and other construction
materials

e concrete batching

e tunnelling

e construction and dismantling of formwork

e concreting

e provision of access roads/rail head.

An overall construction and planning period of 8 years has been assumed, including
testing and commissioning, with an earliest operational date of 2018. The scheme
would provide additional resources to the London Resource Zone.

Baseline information and construction details are set out in Box 111.1.
111.2 PLANNING

This option would fall within Schedule | of the EIA Regulations and an EIA would be
mandatory. As the pipeline route may run close to a SAC, the need for Appropriate
Assessment under the Conservation of Habitats and Species Regulations 2010 would
have to be reviewed in consultation with Natural England. A Flood Risk Assessment
would be required.
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111.3

The scale of the project is such that it is a Nationally Significant Infrastructure Project
within the terms of the Planning Act 2008 and any application for consent would
need to be made to the Major Infrastructure Unit in the Planning Inspectorate:.
Thames Water would need to ensure that the project is identified in a forthcoming
National Policy Statement on Water Resourcesz, building on work already
undertaken. The submission would then be considered by the Major Infrastructure
Planning Unit having regard to whether the national benefits of the project outweigh
any local impacts.

Under the new planning system, should the National Policy Statement for water
include the scheme, the lead time is likely to be shorter and has been estimated as
four years.

ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 111.1, the operational
phase in Table 111.2 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. All residual impacts are also expressed, in
the rated impact column, as rated values for the strategic environmental assessment.

1 Inl

ne with the Government’s Coalition Agreement, the Infrastructure Planning Commission (IPC, set up as

the decision making body for major infrastructure planning applications under the Planning Act 2008) will
be abolished. In its place, a Major Infrastructure Planning Unit will be established in the Planning
Inspectorate, with Ministers making the final decisions on new major infrastructure projects. At the time of

writ

ing, the IPC is continuing to consider and determine applications and will continue to do so until new

primary legislation is brought forward to close the IPC.

2 The

Coalition intends to retain National Policy Statements, with a revised timetable for their preparation and

consultation to be published in late summer 2010.
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Figure 111.1 Scheme Layout: Abingdon Reservoir 50Mm?3B
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Box 111.1 Abingdon Reservoir 50Mm3B: Baseline Data and Construction
Details

Yield: 110 MI/d average London

Source: River Thames

Operation: Releases made when storage in West London reservoirs low

Construction Details:

Construction Construction

Plant Area Duration Population Density
Reservoir a_nd associated site plant including flood 440ha 5 years 200/km?
compensation area

Intake/outfall works, River Thames 0.5ha 1.5 years 200/km?2

Construction Construction

Pipeline Length Diameter Area Duration Population Density
Transfer tunnel 4.4 km 34m Shaft only 2 years Not required
Baseline Data:
Watercourse Water Quality Target Ecological Sensitivity Length |Population Density
River Thames (Culham |RE class 2 Compliant in Moderate abstraction 2
to River Kennet) 2006 sensitivity 48.8km 1200/km
River Thames (River .
Kennet to Hogsmill Egotgass 2 Compliant in Low abstraction sensitivity (87.1km |200/km?
River)
River Thames (Hogsmill .
River to Teddington RE class 3 Marginal (BOD) Low abstraction sensitivity [2.7km 184/km?
) in 2006
Weir)
Air Quality No sites fall within 2.5km of an AQMA None
Management Areas

Archaeological Sites

The following SMs are located within 2.5km of the reservoir site
Settlement Site (north of Cow Lane) Drayton Cursus SM, Sutton
Wick SM, Noah'’s Ark SM

There are numerous listed buildings and six conservation areas
within 2km of the main reservoir study area and within 0.5km of the
proposed pipeline routes, including at least one within 50m

Conservation
Designations

None

None

Land Classification

Within Grade 3 Agricultural land, assumed to not all be owned by
Thames Water

Mostly greenfield

Landscape Designations [No landscape designations None

Recreational Resources |Disruption and some permanent severance to public rights of way  |Within
on site. Assumed reservoir to be developed for local-scale after use

Flood Risk Zone Site located within FRZ 1, 2 and 3 Within

Water Resources

Thames Corridor CAMS — Middle Corridor
Surface water (point source pollution)
Surface water (diffuse pollution)

No water available
At risk

At risk
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Table 111.1 Residual Environmental and Social Impacts for Abingdon Reservoir 50Mms3B: Construction Impacts

Source Of Impact |Potential Impact Mitigation Measures |Residual Impacts Assessed Rated
Impact Impact
Reservoir Loss of aquatic habitat Loss of ~C:_’km no_n-deS|gnated aquatic habitat during 5 year
construction period
Aquatic Site selection and good Reduction in River Thames ecosystem quality during 1.5 year 17,400 m.y Perceptible
Biodiversity Damage to aquatic construction practice construction period. Current River Thames RAM class C. Potential ' ' Adverse
Intake/outfall . - - T
ecosystems for reduction for 1.5 year intake/outfall construction period in the
reach continuing downstream for ~1.8km
S . Specially designed drainage . . Lo . .
. . Contamination from site . Low risk to water quality from pollution incidents and high suspended Perceptible
Water Quality [Reservoir runoff network and site solids load in site runoff Rated P
management plan
Reservoir Change in local hydrology Altered flow rates due to loss of catchment area .
Fluvial Damage to river None Rated PerCEptlbIe
Intake/ outfall J Major bank modifications at intake/outfall Adverse
geomorphology
Scheme is located within Loss of floodplain area for |Flood compensation for loss
Flooding an area of Zone 1,2and 3 flood Ip 208 200p 2 flood Loss of ~82ha zones 1-3 flood risk at reservoir site Rated
flood risk ood contro 0 ,200m3 flood storage
Water Constr_uc_tlor) and Use of Water Good working practices Slgnlfl_(:ar_1t water resource use during construction (e.g. concrete) and Rated
Resources commissioning commissioning
Terrestrial Reservoir Direct loss of habitats and |Off-site habitat re-creation |Loss of ~440 ha non-designated habitats including ancient hedgerows 220 ha Perceptible
Biodiversity dependent species and/or enhancement for 5 year construction period Y Adverse
Geodiversity Reservoir None n/a No impact on designated geodiversity Rated Negligible
Cultural Excavation for pipelines, |Damage/loss to unknown |Watching brief, surveys and Ia'St.Ed bwcljdlngs Wgh'T Sathf tr;]e proposed pipeline roytﬁ. No d
Heritage tunnels, foundations artefacts investigation lesignated assets. Scale of the scheme suggests a potentially Rate
' significant impact.
. . . Loss of ~220ha Grade 3a and ~220ha Grade 3b agricultural land
Agriculture Reservoir Loss of agricultural land None during construction 1,650 ha.y
Widespread disruption to local visual amenity at 440ha site for 5 ;
Landscape & . Altered landscape and . e - L Perceptible
Visual Amenity General construction aesthetic value Screening years, non designated for landscape character impacting ~1760 local £1,560,000 P
population
Lar_ld_ Use Reservoir Loss of greenfield land Use of previously developed Loss of ~440ha of Greenfield Land for 5 year construction period Rated
Efficiency land
Good construction practice |Embankment constructed primarily from local materials excavated
Resource Use General construction Consumption of materials |including reuse and use of  |from within the reservoir site. 1.8 Mt of sand, gravel and riprap (inner Rated

recycled aggregates

face) to be imported. 28,390 m3 of concrete to be imported.
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. . . Assessed Rated
Source Of Impact |Potential Impact Mitigation Measures |Residual Impacts Impact Impact
. . . Emissions from 30,030 HGVs outside an AQMA. High levels of NOx
General construction Altered air quality around - . .
. . - - PMio over 5 year construction period Perceptible
Air Quality construction sites and None — - - - £91,400 Ad
On site construction transport routes Emissions from use of_ 16.9M_I fuel by_on-5|te construction vehicles verse
over 5 years construction period outside of an AQMA
Construction materials Estimated 72,000tCO. embodied in construction materials
Fuel use during general . .
Climate Change |¢onstruction Emission of carbon dioxide |None Estimated 1,553tCO. emitted from fuel use £5,930,000

Fuel use during on site
construction

Estimated 45,016tCO; emitted from use of 16.9MI fuel by on-site
construction vehicles

Reservoir

Traffic congestion, noise,

~30,000 HGV movements over 5 year construction period, assuming
raw materials delivered by rail

Negligible adverse impact on congestion from on-site vehicle

Transport . vibration and dust from Routing of HGVs £260,000
Transfer tunnel, intake/ HGVs movements
outfall ~30 HGV movements over 1.5 year construction period; average 40km
round trip on rural A roads
Recreation & . . Disruption to ~30ha of land containing public rights of way for 5 year Perceptible
Navigation Reservoir Severance of public paths  |Re-route footpaths construction period £27,100 Adverse
Community General construction Community blight None Severe community blight during 5 year construction period Rated
. . . . . . Moderate concern about risks from high HGV numbers from Perceptible
Risk Perception |General construction Public concern Public consultation construction activities Rated Adverse
Social Exclusion [None None n/a No impact on social exclusion from any scheme n/a n/a
R . Temporary moderate sterilisation of economic activity caused by
General construction iziil;;:ltsatlon of economic None restriction of access etc. during 5 year construction period in a rural
Y location Rated Perceptible
Local Economy —— - - - L
. . Significant stimulation of local economy by influx of workers for Beneficial
Stimulation of local - . . . S
Influx of workers None duration of 5 year construction period and by increase in job
economy o
opportunities for local workforce
Nuisance General construction Vibration, noise and dust Good construction practice Major vibration, noise and dust nuisance around reservoir site (site 690hh.y -

nuisance

perimeter ~20km, 5 year duration), intake/outfall (1.5 year duration)
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Table 111.2 Residual Environmental and Social Impacts for Abingdon Reservoir 50Mm3B: Operational Impacts
Source of Impact |Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Loss of aquatic habitat L_oss of ~1 ha non-designated aquatic habitat, including
ditch ecosystems
Washout of fish from River None Potential effect on fish migration, non-quantifiable
Thames
Adverse effects on wetlands I\:I1|nor potenhtlal |mpactb(?n Wetl_an(cjjs. Modfglllng of
Reservoir, river changes to the water table required to confirm impacts
Aquatic abstraction, regulated Impll_':Jve_ad Ig(_:osysTtﬁm Temporary Incregse |fndR|verh'tI'hames ecosystem quality during Rated Perceptible
Biodiversity reservoir releases and ~ [4UalIty In RIVEr Thames periods of drougnt i i __ Beneficial
; ; Creation of potentially designated aquatic habitat in
reservoir landscaping . - N
reservoir and balancing ponds, specification to be
determined. Minimum 9,000m aquatic margin habitat
Adquatic habitat creation Permanent available. Considering fluctuations in reservoir levels
during regulation releases, creation of high quality
marginal and wetland habitat assumed at 10%: 0.5ha for a
5m fringe.
Modelling required to confirm impacts and inform
Decrease in water quality of Reservoir mixin suitable mitigation. Potential for algal blooms in River
Water Qualit Regulated reservoir R Thames g Thames and adverse impacts from differences in water Rated Perceptible
Y lreleases temperature Beneficial
Improvement in water . - . . .
quality of R Thames Permanent Minor potential increase in water quality of River Thames
River abstraction to Change in flow regime of R |Flow constraints on abstraction, Reduced_ flow in R'V?r Thamfes fro_m_ max 1OOOM.I/d
: . . abstraction during high flow; negligible adverse impact on
reservoir Thames pumping regime control
water levels
Change in flow regime of S I .
Fluvial Regulated reservoir R Thames Permanent beneficial impact Reduction in severity of flows £0/y Negligible
releases Change in river bed . . Slight change in River Thames bed morphology from
Pumping regime control
morphology regulated flow
. Impact on local . . .
Reservoir groundwater profile None Minor impact on local groundwater profile
Flooding None None n/a Negligible adverse impacts Rated Negligible
Water Abstraction from River |Overuse of available water . . . Negligible impact on river levels. River Thames (middle Perceptible
Resources Thames resources Abstraction during high flows corridor) classified as 'no water available' Rated Adverse
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. S . Assessed Rated
r flm Potential Im Mitigation M r Resi I Im
Source o pact otentia pact tigatio easures esidua pacts Impact Impact
Direct loss of habitats and |Off-site habitat creation and/or Loss of ~360ha non-designated habitats including ancient
Reservoir and flood dependent species enhancement hedgerows
mpensation ar i i ildli i ion; isi i . . . . _—
compensation area (I:Dolf:lla[())trlgn of wildlife fl—égﬁ;trigcreatlon, provision of corridor Minor potential for disruption to wildlife movements
Terrestrial B al for desi dhabi oninTand a £258,000/y | Perceptible
Biodiversity otential for e5|gnat_e a !t_at c_reatlon In lanascape net benefit Beneficial
areas around reservoir, specification to be determined.
Reservoir landscaping Terrestrial habitat creation |Permanent 3300ha site available post construction for management
as grassland, scrub and woodland (some to be returned to
agriculture)
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Potential drving impacts Disturbance to historic landscape setting, including loss of
Above-ground YING IMPACIs. | gqsitive design, screening. Survey and |certain historic landscape features. Alterations to water .
Cultural - Impact on above ground : T S - - Significant
. infrastructure or scheme |, . . - investigation into preservation in-situ table risking preservation of below ground assets. No Rated
Heritage . historic environment . - - - Adverse
operation settin where possible, or otherwise ex-situ designated assets. Scale of the scheme suggests a
9 potentially significant impact.
. . . Reinstatement of construction footprint |Loss of ~180ha Grade 3a and ~180ha Grade 3b -
Agriculture Reservoir Loss of agricultural land to agricultural use agricultural land 112 ha/y (adj)
Landscape & . Significant effect on - - - Major new landscape feature and change to visual context Perceptible
Visual Amenity Reservoir landscape Sympathetic design and landscaping at 360ha site, non-designated for landscape character £311,0007y Adverse
Lar_]d_ Use Land take Exce_sswe Iand-take in Efficient use of space Operational area of 360ha, average daily yield of 110MI/d | 174MlI/ha/y PRI S
Efficiency relation to yield Adverse
Maintenance of plant Use of non-renewable Use of renewable materials, Percentible
Resource Use and equipment and re-  [material resources and minimisation of wastes, recycling and Use of consumables Rated Advgrse
supply of consumables  |generation of wastes reuse
Power requirements Emissions from 935MWh/y National Grid power .
- - - . Use of best technology and use of HGVs Perceptible
Air Quality Operational vehicle Emissions of air pollutants | oiant with emisg%lon standards Emissions from 108 HGVs and 80,000 car trips per year | £5,540/y Adv'e)rse
movements outside AQMAs
Power requirements Use of best technology Egtzlgeged 935MWh/y from National Grid, emitting
Climate Change Operational vehicie Emission of carbon dioxide 2 £19,400/y
movements None Estimated 258t CO./y emitted from fuel use
Maintenance Increased traffic Routing of HGVs Estimated 108 HGVs/year, average 40km round trip on
rural A roads and motorways
Transport . . Change n recreational . . . . 180,000 cars/year for recreational visits, average 20km £161,0007y
Recreational visits opportunity on local scale |Disincentives to car use, routing of traffic round tri
and regional scale P
Change in uses to existing None Reduction in number of visitors to existing recreational
Recreation & Reservoir recreational sites sites £2,300,000/ | Perceptible
Navigation Change in recreational Benefit Potential for new recreational opportunities, specification | y net benefit | Beneficial
opportunity on local scale to be determined
_ . Change in sense of place Landscaping Severe loss of sense of place from change in visual PerasliE
Community Reservoir amenity Rated Adverse
Enhanced facilities Benefit Improved educational and civic meeting facilities for local
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Source of Impact

Potential Impact

Mitigation Measures

Residual Impacts

Assessed
Impact

Rated
Impact

community

Moderate concern about risk of reservoir bund breach or
susceptibility to contamination e.g. activist/terrorist

Risk Perception [Reservoir Public concern Public consultation action. Slight concern about large expanse of water Rated
attracting biting, possibly disease bearing insects such as
mosquitoes
. . e . . . Perceptible
Social Exclusion |Scheme cost Water tariff increase None Minor potential tariff effects £500/MI Adverse
;t;tteir\;:;;atlon of economic None Minor sterilisation of local economy from landtake
. Benefit to local economic Moderate potential increase in local job opportunities Perceptible
Local Economy  |Reservoir activity Temporary associated with operational workforce Rated Beneficial
S R Influx of tourists/recreational visitors and therefore
Increase in visitors Permanent beneficial impact
money to local area
. Noise and vibration . Moderate noise nuisance at intake/ outfall during
Plant operation - Noise abatement technology -
Nui nuisance operation -
uisance Dust, noise, vibration and congestion because of visitors 29 hh/y Negligible
Recreational visitors Disturbance to residents Visitor management plan to reservoir as recreational facility
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111.4 SUMMARY
111.4.1 Summary of Environmental and Social Impacts

The Abingdon Reservoir 50Mms3B scheme has ten significant adverse construction
impacts associated with flooding, water resources, agriculture, cultural heritage, land
use efficiency, resource use, climate change, transport, community and nuisance. No
significant construction benefits have been identified.

The scheme has five significant adverse operational impacts associated with
agriculture, transport, climate change, cultural heritage and risk perception. Five
operational benefits have been identified associated with aquatic and terrestrial
biodiversity, water quality, local economy, recreation and navigation.

111.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 118,000 tonnes
CO2. For the operation phase, power generation emissions together with emissions
from fuel use for transport have been estimated at 759 tonnes CO; per year. Over the
80 year design life of the scheme, an estimated total of 179,000 tonnes CO- could be
emitted.

111.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 111.1 are incurred during
the five years of scheme construction, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 111.2 are
recurring annual costs over the 80 year design life of the scheme, analogous to annual
average OPEX. Totals for each of these, together with discounted environmental and
social costs were calculated and presented in Table 111.3.

Table 111.3 Environmental and Social Costs for Abingdon Reservoir 50Mm3B

Temporary Environmental and Social Costs £7.86M
Permanent Environmental and Social Costs £0.68M/y
Environmental and Social Cost (Present Value, excluding benefits) £22.3M
Annual recurring beneficial environmental and social value £2.74M/y
Environmental and Social Cost (Net Present Value, including benefits) £-36.7M

111.4.4 AISC

Assuming an annual average scheme deployable output of 110MI/d (London) and
from engineering costs provided by Thames Water, the average incremental cost has
been calculated as £545/MI (London). Combining this cost with the environmental
and social costs (see Section 111.4.3) generates an average incremental environmental
and social cost (AISC) for the Abingdon Reservoir 50Mms3B scheme of £500/MI
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(London). Comparable data for other schemes are shown in Section 102.

111.5 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:

Thames Water (2010) 50,000MI Abingdon Reservoir
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112

112.1

REUSE: BECKTON (50MI1/d)

SCHEME DESCRIPTION

The Beckton Reuse (50MI/d) scheme would involve the planned indirect reuse of
water in the London Resource Zone. Water reuse involves the treatment of
wastewater to an appropriate standard so that it may be used again for a productive
purpose. Indirect potable water reuse commonly occurs throughout the UK on an
unplanned basis. Water which has previously been used and discharged into a
natural system (e.g. river), is abstracted again further downstream, treated to an
appropriate standard and reused. Planned indirect reuse involves the discharge of
wastewater into a natural system for re-abstraction at a specific point downstream,
after dilution and natural treatment in the watercourse. Using the natural system for
transport or storage reduces perception of the water resource as treated ‘wastewater’.
Planned direct reuse involves the introduction of treated wastewater directly to the
potable water treatment system without the use of a natural system in between.

Unplanned indirect potable water reuse commonly occurs throughout the Thames
region. The potential exists for the planned indirect reuse of water in the River Lee
catchment. A proportion of wastewater from Beckton STW would receive additional
treatment and be pumped upstream to a Lee Valley reservoir, part of the raw water
system for north London’s treated water.

The primary components of the scheme (Figure 112.1 include):

¢ pumps and pipeline to transfer water from Beckton STW to reuse plant
e reuse plant

¢ reuse plant effluent pipeline to Beckton STW

e pumping station, tunnel and pipeline for treated water transfer

e new reservoir outfall.

An effluent flow of 78MI/d will be required to produce a treated water output of
50MI/d. It is proposed that all waste would be disposed to the Thames Tideway via
the existing STW outfall. Maximum daily flow is expected to be 28MI/d. No adverse
effects to the estuary are expected as there will be no change to overall contaminant
load. Raw water will be obtained from the main effluent conduit on the east side of
the STW site to minimise the risk of water quality variations arising from localised
treatment problems. Submersible pumps would be installed to transfer the raw water
to the treatment plant.

Treated water would be transferred to a Lee Valley reservoir via a new 900mm main,
installed primarily in open-cut with tunnelling where necessary. A new outfall will be
required in the reservoir to ensure that water is not ‘short-circuited’ to the outlet at
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112.2

the south end of the reservoir.

A new site would be required for the reuse plant. It has been assumed that a
currently available site, approximately 1,300m from the STW, will be used for the
development.

An overall construction and planning period of 6 years has been assumed, including
testing and commissioning, with an earliest operational date of 2015. The scheme
would provide additional resources to the London Resource System.

Baseline information and construction details are set out in Box 112.1.
PLANNING

This scheme would require the construction of a new treatment plant and pumping
station, and a 15km pipeline (part in tunnel) to link the plant to a Lee Valley
reservoir. A 2 km pipeline connecting the plant to the STW outfall would also be
required.

In view of the scale of the works and length of pipelines and the potential for
significant impacts, it is likely that an EIA would be required and screening opinions
would need to be obtained from the relevant LPAs. Construction of the tunnel and
pipeline would be required within 2.5km of sites designated under the EU Birds and
Habitats Directives, thus the need for Appropriate Assessment under the
Conservation of Habitats and Species Regulations 2010 would also have to be
reviewed in consultation with Natural England. Gaining customer acceptance for the
reuse of treated wastewater as an indirect source of potable supply could be a
significant obstacle to implementing this scheme and would require careful design
and extensive consultation with the public and statutory authorities.

The Environment Agency would need to be consulted on the need for a Flood Risk
Assessment. Due to the location and importance of the scheme, consideration should
also be given to the role of the London Thames Gateway Development Corporation.

Under the Greater London Authority Act (GLA Act 20071), which entered into force
in April 2008, the Mayor has the power to direct that planning applications of
‘potential strategic importance’ be determined by him in place of the LPA. Should
this scheme be deemed an application of potential strategic importance under the
Act, there is the potential for it to be called-in by the Mayor for determination rather
than by the London Borough of Newham. The Town and Country Planning Order
20082 sets out the categories of development which may be considered of potential
strategic importance.

1  Greater London Authority Act 2007
2 Town and Country Planning (Mayor of London) Order 2008 No. 580
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The Environment Agency would need to be consulted on the need for a Flood Risk
Assessment.

The lead time required for the scheme in planning terms is estimated to be up to 5
years.

112.3 ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 112.1, the operational
phase in Table 112.2. 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. All residual impacts are also expressed, in the rated impact
column, as rated values for the strategic environmental assessment.

112.4 SUMMARY
112.4.1 Summary of Environmental and Social Impacts

The Beckton Reuse (50MI/d) scheme has five significant adverse construction
impacts associated with flooding, air quality, climate change, cultural heritage and
recreation and navigation. No construction benefits have been identified.

The scheme has two significant adverse operational impacts associated with air
guality and climate change. No operational benefits have been identified.
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Figure 112.1 Scheme Layout: Beckton Reuse (50MI/d)
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Box 112.1

Beckton Reuse (50Ml/d): Baseline Data and Construction Details

Deployable output:

50 MI/d average, 50 MI/d peak

Source: Beckton STW
Operation: London Resource Zone: All year
Construction Details:
Plant Construction Area Const_ructlon Popu_latlon
Duration Density
Reuse plant and pumping station near to Beckton STW 0.8ha (Thames 2
(1,300m away) Water owned land) 18 months 3,384 /km
New outfall, Lee Valley reservoir 0.015 ha 2 months 3,384 /km?
L . Construction |Construction Population
Pipeline Length|Diameter Area Duration Density
Transfer pipeline partially Wlt_hln 15 km 0.9m plpellne in 15 ha 2 months/ site  |3,384 /km?
tunnel to a Lee Valley reservoir 2.5m diameter tunnel
Reuse plant effluent pipeline to - . . 2
Beckton STW 1.9km |0.8m pipeline Major roads |2 months/ site  |3,384 /km
Baseline Data:
Watercourse Water Quality Target |Ecological Sensitivity [Length E)%ﬁl;il?;on
Thames Tideway N/A N/A In tidal zone 3,270/km?
Criteria
Air Quality Newham AQMAs for NO2 and PM10 Within
Management Areas London Low Emissions Zone (LEZ) Within
Archaeological Sites One Grade Il listed building in proximity (Chimney to Beckton Sewage|ln proximity
Works)
Thames former floodplain and estuary is recognised as an important site
for waterlogged heritage assets
Pipeline unlikely to require excavation of new ground
Conservation Lee Valley SPA <2.5km
Designations Lee Valley Ramsar Site <2.5km
Epping Forest SAC <2.5km
Walthamstow Reservoir SSSI <2.5km
Walthamstow Marshes SSSI <2.5km
Chingford Reservoir SSSI <2.5km
Land Classification STW, route of pipeline within areas of urban land a new site would be ~ [Mostly
required for the reuse plant brownfield
Landscape Designations [No landscape designations None
Recreational Resources |Lee Valley Regional Park Within
Flood Risk Zone Site located within FRZ 3 and tidal flood risk n/a
Water Resources Within tidal limit — not assessed in CAMS n/a

3

NMR Wetland Heritage List data 111006 — spreadsheet supplied by English Heritage

Cascade Consulting

112. Beckton Reuse 50Ml/d

1017




n &

Thames Water Utilities Ltd
Assessment of Alternative Schemes

CA;SCADE For Draft Final Water Resources Management Plan

Table 112.1 Residual Environmental and Social Impacts for Beckton Reuse (50MI1/d): Construction Impacts
Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Aquatic Lo .
Biodiversity None n/a Negligible impact None Oom.y Negligible
Water Qualit General construction Contamination from site |Site management and Low risk to water quality from pollution incidents Rated B
Y runoff construction practices d Y p Adverse
Fluvial None None n/a Negligible impact Rated Negligible
Site is located in an area of Zone |Loss of floodplain and Floodplain compensation and
Flooding 3 (1in 200 year or more increase in flood risk use of appropriate sustainable |Impact on an area of Zone 3 flood risk Rated
frequently) Tidal flood risk downstream drainage techniques
Water Construction and commissioning |Use of water Good working practices Minor water use during construction Rated FEIGERIG
Resources Adverse
Terrestrial General construction gjsrin?]gaet;g ?eorr;;zstrial Timing of works and location of Loss damage to 0.8 ha of non-designated terrestrial habitat 0.18 ha.y | Perceptible
Biodiversity habigtats pipeline routes Loss damage to 0.22 ha of hedgerow habitat over 10 years (adj) Adverse
Geodiversity None None n/a Negligible adverse impact Rated Negligible
Excavation could impact on unknown buried assets. One
Cultural Excavation for pipelines, tunnels, [Damage to unknown Watching brief, surveys and designated asset in proximity to the construction area. Thames
. . . L9 - . . . Rated
Heritage foundations artefacts investigation former floodplain and estuary is an important site for
waterlogged heritage assets.
Agriculture None None n/a Negligible adverse impact Oha.y (adj) | Negligible
Landscape & Construction of plant and . . Visual impact from 0.8ha for total 18 month construction -
Visual Amenity |pipelines Altered aesthetic value Screening period. Area is non-designated and urban £49,700 HMzalilale
Land Use Construction of plant and - Use of previously developed - _
Efficiency pipelines Loss of Greenfield land land Loss of 0.8 ha of mostly brownfield land Rated Negligible
Use of renewable materials, Perceptible
Resource Use General construction Consumption of materials |[minimisation of wastes, Minor use of materials and the generation of wastes Rated Advgrse
recycling and reuse
. . . Emissions of air Use of HGVs compliant with Emissions from 1,327 HGV movements within AQMAs and
Air Quality General construction . . £719
pollutants emissions standards within London LEZ
Construction materials issi Estimated 16,100tCO2 embodied in construction materials
Climate Change - - E_m|§S|on of carbon None - - £807,000
Fuel use during construction dioxide Estimated 66.2tCO2 emitted from fuel use
Traffic congestion, noise, 1,327 HGV movements over 18 month construction period, Perceptible
Transport General construction vibration and dust from |None average 40km round trip on urban central peak roads (50%) £83,040 Advgrse
HGVs and urban central off-peak roads (50%)
Recreation & . Severance of public . . Disruption to public rights of way affected over a period of 18
Navigation General construction footpaths Temporary footpath diversions months within the Lee Valley National Park. £89,500
Community Pipeline construction Community severance None Negligible adverse impact Rated P'nggtlszle
Risk Perception [None None n/a Negligible adverse impact Rated Negligible
Social Exclusion [n/a n/a n/a No impact on social exclusion from any scheme n/a N/A
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! s . Assessed Rated
Source of Impact Potential Impact Mitigation Measures Residual Impacts Impact Impact
Loss of trade by local . . . . . . .
Local Economy |Pipeline construction businesses due to None Minor dls_ruptlon t(.J Io<_:a| bus_lness community during Rated FEEElE
construction and pipeline laying Adverse
roadworks
. . Vibration, noise and dust . . Minor vibration, noise and dust nuisance around sites and Perceptible
Nuisance General construction . Good construction practice - . 341hh
nuisance pipeline route over an 18 month period Adverse
Cascade Consulting 112. Beckton Reuse 50MI/d
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Table 112.2 Residual Environmental and Social Impacts for Beckton Reuse (50M1/d): Operational Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated
Measures Impact Impact
Agua_tic . None None n/a Negligible adverse impact Rated Negligible
Biodiversity
Possible decrease in . - . .
) Discharged water to water quality if there is  |Good maintenance of !_ow potential for high I_30D and susp_ended sollds_and low d|s§olved oxygen o
Water Quality - . in recycled water. Possible decrease in water quality of estuarine Thames Rated Negligible
Thames Tideway partial or total system reuse plant Tidewa
failure Y.
Fluvial Diversion of STW effluent ﬁg\?vng;g\lv\’;i?gi?urse None Reduction in total flow of watercourses below outfall by ~80MI/d during £0/ Nealigible
to a Lee Valley Reservoir outfall Y normal operation. No change in tidal-controlled estuarine level. y gig
Flooding None None n/a Negligible adverse impact Rated Negligible
Water Increased capacity to Overuse of available Reuse of existing - . i
Resources meet demand for water  |water resources resources Negligible adverse impact Rated NEZIFR
Tc_arrz_astria}l None None n/a Negligible adverse impact £0/y Negligible
Biodiversity
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cult_u ral Above-ground Imp_act on above ground Sensitive design Abo_ve-ground infrastructure unlikely to disturb setting of existing historic Rated Negligible
Heritage infrastructure setting. environment
Agriculture None None n/a No loss of agricultural land Oha/y Negligible
Landscape & . . -
Visual Amenity None None n/a Negligible adverse impact £0/y Negligible
Land Use Use of land Amount of land required \Use of previously 50 MI/d (average) produced from 0.8ha land utilised >1,000 Mi/ha/y | Negligible
Efficiency to produce 1 Ml of water |developed land ge)p ) ' Y 919
Maintenance of plant and |Use of non-renewable Efficiency of use, waste Percentible
Resource Use |equipment and re-supply |materials and generation |minimisation and reuse |Use of consumables in tertiary treatment plant Rated Aderse
of consumables of wastes / recycling
Power requirements Use of HGVs compliant |Emissions from 23,500 MWh/y National Grid power
Air Qualit i i Emission of air pollutants |with emissions £89,060/
Q y Operational vehicle P standards Emissions from 12HGVs per year within AQMAs and within London LEZ Y
movements
Power requirements Emission of carbon Estimated 23,500MWh/y from National Grid, emitting 12,600tCO2/year
Climate Change i i P Use of best technolo £265,000/
9€ |Operational vehicle dioxide 9 Estimated 0.6tCO2/year emitted from fuel use y
movements
Maintenance, chemical .
. ' . . 1 HGV / month; average 40km round trip on urban central peak roads Aef
Transport g?;;)v(;esrgl and sludge Increased traffic Routing (50%) and urban central off-peak roads (50%) £751/y Negligible
Recreation & . . -
Navigation None None n/a Negligible adverse impact £0/y Negligible
Community None None n/a Negligible adverse impact Rated Negligible
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. Mitigation . Assessed Rated
Source of Impact Potential Impact Measures Residual Impacts Impact Impact
. . Reuse of water from STW |Public concern over . . Moderate concern about drinking water quality from planned indirect Perceptible
Risk Perception N Public consultation Rated
for potable supply planned indirect reuse effluent reuse Adverse
Social . . . . Perceptible
Exclusion Scheme cost Water tariff increase None Potential minor tariff increase £941/MI Adverse
Local Economy |None None n/a Negligible adverse impact Rated Negligible
. Maintenance and sludge |Noise, dust and odour Noise and odour Negligible increase in noise, dust and odour nuisance from baseline of _
Nuisance disposal nuisance abatement technology |existing STW operations 1ihh/y Azl
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112.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 16,100 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 12,600 tonnes CO- per year. Over the
80 year design life of the scheme, an estimated total of 1,030,000 tonnes CO; could
be emitted.

112.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 112.1 are incurred during
the 18 months of scheme construction, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 112.2 are
recurring annual costs over the 80 year design life of the scheme, analogous to annual
average OPEX. Totals for each of these, together with discounted environmental and
social costs were calculated and presented in Table 112.3.

Table 112.3 Environmental and Social Costs for Beckton Reuse (50Ml/d)

Temporary Environmental and Social Costs £1.03M
Permanent Environmental and Social Costs £0.36M/y
Environmental and Social Cost (Net Present Value) £8.64M

112.4.4 AISC

112.5

Assuming an annual average scheme yield of 50MI/d and from engineering costs
provided by Thames Water, the average incremental cost has been calculated as
£919/MI. Combining this cost with the environmental and social costs (see Section
112.4.2) generates an average incremental environmental and social cost (AISC) for
the Beckton Reuse (50MI/d) scheme of £941/MI. Comparable data for other schemes
are shown in Section 102.

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:

Thames Water (2010) Beckton Effluent Reuse

Cascade Consulting 112. Beckton Reuse 50MI/d
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113

113.1

REUSE: BECKTON (150MI/d)

SCHEME DESCRIPTION

The Beckton Reuse (150MI/d) scheme would involve the planned indirect reuse of
water in the London Resource Zone. Water reuse involves the treatment of
wastewater to an appropriate standard so that it may be used again for a productive
purpose. Indirect potable water reuse commonly occurs throughout the UK on an
unplanned basis. Water which has previously been used and discharged into a
natural system (e.g. river), is abstracted again further downstream, treated to an
appropriate standard and reused. Planned indirect reuse involves the discharge of
wastewater into a natural system for re-abstraction at a specific point downstream,
after dilution and natural treatment in the watercourse. Using the natural system for
transport or storage reduces perception of the water resource as treated ‘wastewater’.
Planned direct reuse involves the introduction of treated wastewater directly to the
potable water treatment system without the use of a natural system in between.

Unplanned indirect potable water reuse commonly occurs throughout the Thames
region. The potential exists for the planned indirect reuse of water in the River Lee
catchment. A proportion of wastewater from Beckton STW would receive additional
treatment and be pumped upstream to a Lee Valley reservoir, part of the raw water
system for north London’s treated water.

The primary components of the scheme (Figure 113.1 include):

¢ pumps and pipeline to transfer water from Beckton STW to reuse plant
e reuse plant

¢ reuse plant effluent pipeline to Beckton STW

e pumping station, tunnel and pipeline for treated water transfer

e new reservoir outfall.

An effluent flow of 234MI/d will be required to produce a treated water output of
150MI/d. It is proposed that all waste would be disposed to the Thames Tideway via
the existing STW outfall. Maximum daily flow is expected to be 84MI/d. No adverse
effects to the estuary are expected as there will be no change to overall contaminant
load. Raw water will be obtained from the main effluent conduit on the east side of
the STW site to minimise the risk of water quality variations arising from localised
treatment problems. Submersible pumps would be installed to transfer the raw water
to the treatment plant.

Treated water would be transferred to a Lee Valley reservoir via a new 1,500mm
main, installed primarily in open-cut with tunnelling where necessary. A new outfall
will be required in the reservoir to ensure that water is not ‘short-circuited’ to the

Cascade Consulting 113. Beckton Reuse 150Ml/d
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113.2

outlet at the south end of the reservoir.

A new site would be required for the reuse plant. It has been assumed that a
currently available site, approximately 1,300m from the STW, will be used for the
development.

An overall construction and planning period of 6 years has been assumed, including
testing and commissioning, with an earliest operational date of 2015. The scheme
would provide additional resources to the London Resource System.

Baseline information and construction details are set out in Box 113.1.
PLANNING

This scheme would require the construction of a new treatment plant and pumping
station, and a 15km pipeline (part in tunnel) to link the plant to a Lee Valley
reservoir. A 2 km pipeline connecting the plant to the STW outfall would also be
required.

In view of the scale of the works and length of pipelines and the potential for
significant impacts, it is likely that an EIA would be required and screening opinions
would need to be obtained from the relevant LPAs. Construction of the tunnel and
pipeline would be required within 2.5km of sites designated under the EU Birds and
Habitats Directives, thus the need for Appropriate Assessment under the
Conservation of Habitats and Species Regulations 2010 would also have to be
reviewed in consultation with Natural England. Gaining customer acceptance for the
reuse of treated wastewater as an indirect source of potable supply could be a
significant obstacle to implementing this scheme and would require careful design
and extensive consultation with the public and statutory authorities.

The Environment Agency would need to be consulted on the need for a Flood Risk
Assessment. Due to the location and importance of the scheme, consideration should
also be given to the role of the London Thames Gateway Development Corporation.

Under the Greater London Authority Act (GLA Act 20071), which entered into force
in April 2008, the Mayor has the power to direct that planning applications of
‘potential strategic importance’ be determined by him in place of the LPA. Should
this scheme be deemed an application of potential strategic importance under the
Act, there is the potential for it to be called-in by the Mayor for determination rather
than by the London Borough of Newham. The Town and Country Planning Order
20082 sets out the categories of development which may be considered of potential
strategic importance.

1  Greater London Authority Act 2007
2 Town and Country Planning (Mayor of London) Order 2008 No. 580

Cascade Consulting 113. Beckton Reuse 150Ml/d
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The Environment Agency would need to be consulted on the need for a Flood Risk
Assessment.

The lead time required for the scheme in planning terms is estimated to be up to 5
years.

113.3 ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 113.1, the operational
phase in Table 113.2. 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. All residual impacts are also expressed, in the rated impact
column, as rated values for the strategic environmental assessment.

113.4 SUMMARY
113.4.1 Summary of Environmental and Social Impacts

The Beckton Reuse (150Ml/d) scheme has five significant adverse construction
impacts associated with flooding, air quality, climate change, cultural heritage and
recreation and navigation. No construction benefits have been identified.

The scheme has two significant adverse operational impacts associated with air
guality and climate change. No operational benefits have been identified.

Cascade Consulting 113. Beckton Reuse 150Ml/d
1025



v Thames Water Utilities Ltd
W Assessment of Alternative Schemes

CASCADE For Draft Final Water Resources Management Plan

Figure 113.1 Scheme Layout: Beckton Reuse (150Ml/d)
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Box 113.1

Beckton Reuse (150MI/d): Baseline Data and Construction Details

Deployable output:

150 MI/d average, 150 MI/d peak

Source: Beckton STW
Operation: London Resource Zone: All year
Construction Details:
Plant Construction Area Const_ructlon Popu_latlon
Duration Density
Reuse plant and pumping station near to Beckton STW 2.24ha (Thames 2
(1,300m away) Water owned land) 18 months 3,384 /km
New outfall, Lee Valley reservoir 0.015 ha 2 months 3,384 /km?
L . Construction |Construction Population
Pipeline Length|{Diameter Area Duration Density
Transfer pipeline partially Wlt_hln 15 km 1._5 m pipeline in 2.5m 15 ha 2 months/ site  |3,384 /km?
tunnel to a Lee Valley reservoir diameter tunnel
Reuse plant effluent pipeline to - . . 2
Beckton STW 1.9km |1.4m pipeline Major roads |2 months/ site 3,384 /km
Baseline Data:
Watercourse Water Quality Target |Ecological Sensitivity [Length E)%ﬁl;il?;on
Thames Tideway N/A N/A In tidal zone 3,270/km?
Criteria
Air Quality Newham AQMAs for NO2 and PM10 Within
Management Areas London Low Emissions Zone (LEZ) Within
Archaeological Sites One Grade Il listed building in proximity (Chimney to Beckton Sewage|ln proximity
Works)
Thames former floodplain and estuary is recognised as an important site
for waterlogged heritage assets
Pipeline unlikely to require excavation of new ground
Conservation Lee Valley SPA <2.5km
Designations Lee Valley Ramsar Site <2.5km
Epping Forest SAC <2.5km
Walthamstow Reservoir SSSI <2.5km
Walthamstow Marshes SSSI <2.5km
Chingford Reservoir SSSI <2.5km
Land Classification STW, route of pipeline within areas of urban land a new site would be ~ [Mostly
required for the reuse plant brownfield
Landscape Designations [No landscape designations None
Recreational Resources |Lee Valley Regional Park Within
Flood Risk Zone Site located within FRZ 3 and tidal flood risk n/a
Water Resources Within tidal limit — not assessed in CAMS n/a

® NMR Wetland Heritage List data 111006 — spreadsheet supplied by English Heritage
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Table 113.1 Residual Environmental and Social Impacts for Beckton Reuse (150Ml/d): Construction Impacts
Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Aquatic S .
Biodiversity None n/a Negligible impact None om.y Negligible
. . Contamination from site |Site management and . - S Perceptible
Water Quality General construction runoff construction practices Low risk to water quality from pollution incidents Rated Adverse
Fluvial None None n/a Negligible impact Rated Negligible
Site is located in an area of Zone |Loss of floodplain and Floodplain compensation and
Flooding 3 (1in 200 year or more increase in flood risk use of appropriate sustainable |Impact on an area of Zone 3 flood risk Rated
frequently) Tidal flood risk downstream drainage techniques
Water Construction and commissioning |Use of water Good working practices Minor water use during construction Rated FETEERIEE
Resources Adverse
Terrestrial General construction 5:521??;;3 ?:r?(-astrial Timing of works and location of Loss damage to 2.24 ha of non-designated terrestrial habitat 0.32ha.y | Perceptible
Biodiversity hw%m pipeline routes Loss damage to 0.22 ha of hedgerow habitat over 10 years (adj) Adverse
Geodiversity None None n/a Negligible adverse impact Rated Negligible
Excavation could impact on unknown buried assets. One
Cultural Excavation for pipelines, tunnels, [Damage to unknown Watching brief, surveys and designated asset in proximity to the construction area. Thames
. . . L9 . - - . Rated
Heritage foundations artefacts investigation former floodplain and estuary is an important site for
waterlogged heritage assets.
Agriculture None None n/a Negligible adverse impact Oha.y (adj) | Negligible
Landscape & Construction of plant and . . Visual impact from 2.24ha for total 18 month construction -
Visual Amenity |pipelines Altered aesthetic value Screening period. Area is non-designated and urban £51,500 Haalylelle
Land Use Construction of plant and - Use of previously developed . .
Efficiency pipelines Loss of Greenfield land land Loss of 2.24 ha of mostly brownfield land Rated Negligible
Use of renewable materials, Perceptible
Resource Use General construction Consumption of materials|minimisation of wastes, Minor use of materials and the generation of wastes Rated Advgrse
recycling and reuse
Air Quality General construction Emissions of air Use_ of HGVs compliant with Emls_smns from 2,009 HGV movements within AQMAs and £1.090
pollutants emissions standards within London LEZ
Construction materials issi Estimated 24,400tCO2 embodied in construction materials
Climate Change : : Emission of carbon None : : £1,220,000
Fuel use during construction dioxide Estimated 100tCO2 emitted from fuel use
Traffic congestion, noise, 2,009 HGV movements over 18 month construction period, Perceptible
Transport General construction vibration and dust from [None average 40km round trip on urban central peak roads (50%) £126,000 Advgrse
HGVs and urban central off-peak roads (50%)
Recreation & . Severance of public . . Disruption to public rights of way affected over a period of 18
Navigation General construction footpaths Temporary footpath diversions months within the Lee Valley National Park. £89,500
Community Pipeline construction Community severance None Negligible adverse impact Rated Pi’gsg:lsl;le
Risk Perception [None None n/a Negligible adverse impact Rated Negligible
Social Exclusion [n/a n/a n/a No impact on social exclusion from any scheme n/a N/A
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- s . Assessed Rated
Source of Impact Potential Impact Mitigation Measures Residual Impacts Impact Impact
Loss of trade by local . . . . . . .
Local Economy |Pipeline construction businesses due to None Minor dls_ruptlon t(.J Io<_:a| bus_lness community during Rated FEEEalle
construction and pipeline laying Adverse
roadworks
. . Vibration, noise and dust . . Minor vibration, noise and dust nuisance around sites and Perceptible
Nuisance General construction . Good construction practice - . 387hh
nuisance pipeline route over an 18 month period Adverse
Cascade Consulting 113. Beckton Reuse 150M1/d
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Table 113.2 Residual Environmental and Social Impacts for Beckton Reuse (150Ml/d): Operational Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated
Measures Impact Impact
Aquatic . . -
Biodiversity None None n/a Negligible adverse impact Rated Negligible
Possible decrease in . - . .
. o . . Low potential for high BOD and suspended solids and low dissolved oxygen
Water Quality Dlscharge_d water to water quality if there is | Good maintenance of in recycled water. Possible decrease in water quality of estuarine Thames Rated Negligible
Thames Tideway partial or total system reuse plant Tidewa
failure Y.
Fluvial Diversion of STW effluent ﬁg\?vng;g\lv\’;i?gi?urse None Reduction in total flow of watercourses below outfall by ~80MI/d during £0/ Nealigible
to a Lee Valley Reservoir outfall 9 normal operation. No change in tidal-controlled estuarine level. y 9lg
Flooding None None n/a Negligible adverse impact Rated Negligible
Water Increased capacity to Overuse of available Reuse of existing - . i
Resources meet demand for water  |water resources resources Negligible adverse impact Rated Negllplte
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
Above-ground . . . . L - .
Cult_ural infrastructure or scheme Imp_act on above ground Sensitive design Abo_ve-ground infrastructure unlikely to disturb setting of existing historic Rated Negligible
Heritage . setting environment.
operation
Agriculture None None n/a No loss of agricultural land Oha/y Negligible
Landscape & L . -
Visual Amenity None None n/a Negligible adverse impact £0/y Negligible
Land Use Amount of land required |Use of previously - .
Efficiency Use of land to produce 1 Ml of water |developed land 150 MI/d (average) produced from 2.24ha land utilised >1,000 MlI/ha/y | Negligible
Maintenance of plant and |Use of non-renewable Efficiency of use, waste Perceptible
Resource Use |equipment and re-supply |materials and generation |minimisation and reuse |Use of consumables in tertiary treatment plant Rated Adv’;rse
of consumables of wastes / recycling
Power requirements Use of HGVs compliant [Emissions from 70,100 MWh/y National Grid power
Air Qualit i i Emission of air pollutants |with emissions £177,000/
Q Y 2%3'::22:&' vehicle P standards Emissions from 12HGVs per year within AQMAs and within London LEZ Y
Power requirements Emission of carbon Estimated 70,100MWh/y from National Grid, emitting 37,700tCO2/year
Climate Change [Operational vehicle dioxide Use of best technology l ] £527,000/y
Estimated 0.6tCO2/year emitted from fuel use
movements
Maintenance, chemical .
. ' . . 1 HGV / month; average 40km round trip on urban central peak roads Aef
Transport g;asl;)v(;esrgl and sludge Increased traffic Routing (50%) and urban central off-peak roads (50%) £751/y Negligible
Recreation & L . -
Navigation None None n/a Negligible adverse impact £0/y Negligible
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. Mitigation . Assessed Rated

Source of Impact Potential Impact Measures Residual Impacts Impact Impact
Community None None n/a Negligible adverse impact Rated Negligible
Risk Perception Reuse of water from STW |Public concern over Public consultation Moderate concern about drinking water quality from planned indirect Rated Perceptible

for potable supply planned indirect reuse effluent reuse Adverse
Social . Scheme cost Water tariff increase None Potential minor tariff increase £579/MI FeEE il
Exclusion Adverse
Local Economy |None None n/a Negligible adverse impact Rated Negligible

. Maintenance and sludge |Noise, dust and odour Noise and odour Negligible increase in noise, dust and odour nuisance from baseline of -

Nuisance . - e - 11hh/y Negligible

disposal nuisance abatement technology |existing STW operations
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113.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 24,500 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 25,100 tonnes CO. per year. Over the
80 year design life of the scheme, an estimated total of 2,030,000 tonnes CO; could
be emitted.

113.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 113.1 are incurred during
the 18 months of scheme construction, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 113.2 are
recurring annual costs over the 80 year design life of the scheme, analogous to annual
average OPEX. Totals for each of these, together with discounted environmental and
social costs were calculated and presented in Table 113.3.

Table 113.3 Environmental and Social Costs for Beckton Reuse (150MI/d)

Temporary Environmental and Social Costs £1.49M
Permanent Environmental and Social Costs £0.71M/y
Environmental and Social Cost (Net Present Value) £16.6M

113.4.4 AISC

113.5

Assuming an annual average scheme yield of 150MI/d and from engineering costs
provided by Thames Water, the average incremental cost has been calculated as
£565/MI. Combining this cost with the environmental and social costs (see Section
113.4.2) generates an average incremental environmental and social cost (AISC) for
the Beckton Reuse (150MI/d) scheme of £579/MIl. Comparable data for other
schemes are shown in Section 102.

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:

Thames Water (2010) Beckton Effluent Reuse

Cascade Consulting 113. Beckton Reuse 150M1/d
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114.1

ESTUARY SOUTH DESALINATION (100Ml/d)

SCHEME DESCRIPTION

Desalination is a process that removes salts from saline or brackish water to provide a
source of raw water. Feedwater can be seawater (directly from the ocean through
offshore intakes and pipelines or from wells located on the beach or seafloor),
estuarine water, brackish groundwater or reclaimed water. There are approximately
13,869 desalination plants in operation around the world. Two main processes are
used for desalination, namely thermal distillation and membrane processes. In
thermal distillation, a variety of methods are used to evaporate seawater, condense
the vapour formed and obtain distilled water which is essentially free from salts;
these processes are most commonly multi-stage flash distillation (MSF), multi-effect
distillation (MED) and thermal vapour compression (VC). In membrane processes,
pre-treated seawater is pumped at high pressure through a semi-permeable
membrane which separates the water from the dissolved salts; these processes are
most commonly reverse osmosis (RO) and electrodialysis. Other novel technologies
such as freezing and ion exchange may be suitable for small-scale desalination.

Desalination is energy intensive and its use has historically been led by oil rich
countries in the Middle East who have adopted MSF techniques. MSF desalination
processes are capable of using waste heat from power plants. In some places small
and medium sized nuclear reactors are suitable for desalination, with the co-
generation of electricity. Countries currently using such systems include Kazakhstan,
India and Japan. The technology for membrane filtration by RO is well established
and has been used throughout the world for the last 25 years. One of the key factors
restricting the more widespread use of RO processes has been cost. Energy needed
for RO is directly related to the concentration of dissolved salts and it was originally
used for desalination of brackish waters. However, recent advances in membrane
technology and improved energy recovery have brought down the costs of RO,
making it the preferred technology for both brackish and saline water.

At present approximately half of the desalination capacity is in the Middle East with
the world’s largest desalination plant, located in the United Arab Emirates (UAE),
producing 822MI/d. Desalination is also widely used in the USA, it is estimated that
1500-2000MI/d of drinking water in California will be provided by desalination by
2015. Spain is the leading European country in terms of desalination technology,
having 30% of the total desalination capacity within the continent. Spain is
proposing a further 20 RO plants in the southeast to supply over 1% of the country’s
water. In the UK, a 6 MI/d capacity seawater RO desalination plant is operational in
the State of Jersey, replacing a 1970s MSF plant, and there is an operational RO
desalination plant in the Scilly Isles.

Cascade Consulting 114. Estuary South Desalination 100MI/d
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RO involves water being forced through a membrane filter under pressure. The
membrane allows the water to flow through but blocks the passage of salts and other
impurities. Thames Water has investigated the potential at a 0.06 MI/d pilot RO
desalination plant in East London, abstracting brackish water from the Thames
Tideway. The product water is currently used to irrigate parkland. The pilot plant
has been used to test the technology and assess the potential for desalination as a
means of public water supply. An application was subsequently made and
permission granted for a 100MI/d RO plant at East London STW, this is due to go
live in 2010.

For the purposes of this BPEP study, a full-scale RO desalination plant beside the
Thames Tideway located within the site of an existing East London STW has been
investigated (Figure 114.1). The desalination plant would use power from either the
National Grid or provision of renewable power sources (for the purposes of the BPEP
study the use of National Grid power has been assumed). The scheme would have a
yield of approximately 100MI/d average and peak.

The primary components of the scheme (Figure 114.1) include:

. raw water abstraction works

. pre-treatment facilities

. reverse osmosis desalination plant

. treatment facilities providing pH balancing, re-mineralisation and disinfection
o waste stream disposal pipeline

o treated water transfer conduit to local reservoir housed within a tunnel

o transfer pipelines

o connection to power supply.

The option would have a beneficial impact on water resources within the London
Resource Zone by producing freshwater from brackish estuarine water that would
otherwise not be available as a resource. The raw water source for the RO plant
would be the Thames Tideway. The saline water would be abstracted from an intake
in the estuary. The intake works would have a capacity of 156MI/d. Approximately
100MI/d of treated water and 56MI/d of wastewater would be produced.

Prior to RO, the raw water would undergo salinity buffering, clarification and
filtration to remove suspended solids and organic matter which could block the
membrane filter. Following the RO process, product water would be selectively
remineralised to control pH and disinfected prior to distribution. Remineralisation
also improves the taste of the water, reducing the “flat” taste of water treated using
the RO process.

The RO process would produce a waste stream of approximately 56MI/d containing a
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high concentration of salts and other contaminants removed from the raw water.
This will be discharged to the East London STW outfall for dilution by other effluent
flows. No adverse effects of this flow are expected due to the dilution resulting from
the large flows to the East London STW.

The clarification and filtration units and RO membranes would be backwashed
periodically to prevent clogging. Sludge produced by this process would require
disposal.

The desalination plant would be relatively compact. The RO units are factory-made
allowing rapid installation and easy expansion. Connecting pipelines to the treated
water main network would be required to put the water into supply, estimated at
13km.

An overall construction and planning period of 6 years has been assumed, including
testing and commissioning, with an earliest operational date of 2015. The scheme
would provide additional resources to the London Resource Zone.

Baseline information and construction details are set out in Box 114.1.
PLANNING

The Estuary South Desalination (100MI/d) scheme would require construction of a
RO plant and approximately 17km of pipeline. While desalination technology is
becoming more efficient, the process uses substantial amounts of energy that can
lead to a significant contribution to greenhouse gases. Based on experience from the
Thames Gateway Water Treatment Plant, a large desalination scheme which was
subject to public inquiry, energy use is also likely to be of public concern and a key
planning issue.

Under the Greater London Authority Act (GLA Act 2007%), which entered into force
in April 2008, the Mayor has the power to direct that planning applications of
‘potential strategic importance’ be determined by him in place of the local planning
authority (LPA). Should this scheme be deemed an application of potential strategic
importance under the Act, there is the potential for it to be called-in by the Mayor for
determination rather than the London Borough of Bexley. The Town and Country
Planning Order 20082 sets out the categories of development which may be
considered of potential strategic importance.

In view of the scale of the construction, the length of pipelines and the potential for
significant impacts, it is likely that an EIA would be required and screening opinions
would need to be obtained from the relevant LPAs. The Environment Agency would

1  Greater London Authority Act 2007

2 Tow

n and Country Planning (Mayor of London) Order 2008 No. 580
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also need to be consulted on the need for a Flood Risk Assessment. It is estimated
that a lead time in planning terms of up to 5 years would be required.

ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 114.1, the operational
phase in Table 114.2 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. All residual impacts are also expressed, in
the rated impact column, as rated values for the strategic environmental assessment.

114.4 SUMMARY

114.4.1 Summary of Environmental and Social Impacts

The Estuary South Desalination (100MI/d) scheme has seven significant adverse
construction impacts associated with flooding, cultural heritage, air quality,
transport, local economy and nuisance. No construction benefits have been
identified.

The scheme has two significant adverse operational impacts associated with air
guality and climate change. No operational benefits have been identified.

Cascade Consulting 114. Estuary South Desalination 100MI/d
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Figure 114.1 Scheme Layout: Estuary South Desalination (100Ml/d)
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Box 114.1

Construction Details

Estuary South Desalination (100Ml/d): Baseline Data and

Deployable output:

Source:
Operation:

Thames Tideway

100 MI/d average and 100MI/d peak

London Resource Zone: All year

Construction Details:

Plant Construction Area Construction Duration Popula_tlon
Density
Reverse osmosis desalination plant 7.4ha 3 years 2
Intake/jetty 0.5ha 1 year 3,605/km
- . Construction Construction Population

Pipeline Length Diameter Area Duration Density
Raw water abstraction 1.25 X2 1.6m 2.5ha 3 months/site

1.2m pipe 5
Treated _vvater transfer to a 17km in25m 17ha 3 months/site 3,605/km
Reservoir

tunnel

Waste discharge 1km 0.8m lha 3 months/site

Pipeline corridor 10m width throughout

Baseline Data:

Watercourse

Water Quality Target

Ecological quality

Length Population Density

River Thames

N/A N/A

In tidal zone 4,067/km?2

Desalination plant $

Transfer pipelines 1

Air Quality
Management Areas

Within an AQMA
Within London Low Emissions Zone (LEZ)

Within an AQMA
Within London Low Emissions Zone (LEZ)

Archaeological Sites

The Thames former floodplain and estuary
is recognised as an important site for
waterlogged heritage assets?

Pipeline route not specified, several sites
potentially nearby

Conservation
Designations

One SSSI nearby

Pipeline route not specified, two sites
potentially nearby

Land Classification

None

Pipelines potentially pass near London
Borough of Bexley Green Belt

Landscape Designations

No landscape designations impacted

No landscape designations impacted

Recreational Resources

No formal recreation impacted

No formal recreation impacted

Flood Risk Zone

Site located within FRZ 3 and tidal flood
risk

Site located within FRZ 3 and tidal flood risk

Water Resources

Within tidal limit — not assessed in CAMS

n/a

tFurther details in Appendix 5

3

NMR Wetland Heritage List data 111006 — spreadsheet supplied by English Heritage

Cascade Consulting

114.

1038

Estuary South Desalination 100Ml/d




n &

Thames Water Utilities Ltd
Assessment of Alternative Schemes

CA;SCADE For Draft Final Water Resources Management Plan

Table 114.1 Residual Environmental and Social Impacts for Estuary South Desalination (100Ml/d): Construction Impacts

Source of Impact Potential Impact Mitigation Measures [Residual Impacts Assessed Rated
Impact Impact
. - . Damage to 0.05ha non-designated intertidal ecosystems .
Aguaftlc . Intake Damage to intertidal Good construction practice |for 3 years. Construction area assumed 50m wide 30m.y FEESlalE
Biodiversity ecosystems - - Adverse
impacting 10m of foreshore, therefore 0.05ha damaged.
Water Quality |Site runoff V?/;:::'g:ﬁ'i?; In estuarine Good construction practice [No significant deterioration in estuarine water quality Rated Negligible
Fluvial None None n/a Negligible adverse impact Rated Negligible
Flooding Site located in an area of Zone :_n(z:sliggrl]ogsiﬁgir;]:ﬁgédpIain Flood compensation for loss |Loss of 8ha Thames Estuary floodplain downstream of the 8ha.y
3 fluvial and tidal flood risk for flood control of 10 ha floodplain Thames Barrier for 3 years
Water Construction and Use of water Good working practices Minor water resource use during construction (e.g. Rated Perceptible
Resources commissioning concrete) and commissioning Adverse
I . Direct loss of habitats and Off-site habitat re-creation LOS? of ~'8ha non n_atlonal_ly or |nternat|ona|Iy-de5|gna_ted
. Desalination plant and intake - habitats in urban/ industrial area for 3 years construction .
Terrestrial dependent species and/or enhancement period 2.4hay (adj) Perceptible
Biodiversity - Damage to habitats and - . Pipeline corridor through roads, footpaths and other urban AUTES
Pipeline : Pipeline routing TR
dependent species areas of low biodiversity significance
Geodiversity None None n/a Negligible adverse impact Rated Negligible
Routing to avoid Excavation could impact on unknown buried assets. No
Cultural Excavation for pipelines, disturbance. Watching designated assets within or around the construction area.
Heritage tunnels, foundations Damage to unknown artefacts brief, surveys and Thames former floodplain and estuary is an important site Rated
investigation for waterlogged heritage assets
Agriculture n/a n/a n/a No loss of agricultural land Oha Negligible
I Significant effect on landscape from construction at 8ha
Desalination plant, overhead . . : B
] - . Screening construction site for 3 years, assume non-designated for
Landscape & power lines and intake Altered aesthetic value .
: . landscape character £108,000 Negligible
Visual Amenity - - —
Pipelines Pipeline routing !\/Iodere_lte visual |mpa_ct from 19km urban plpellne
impacting a 10m corridor for 3 months per site
Land Use Intake, desalination plant and - Use of previously developed - - Perceptible
Efficiency pipeline construction Loss of Greenfield land land (PDL) Loss of 28ha predominantly previously developed land Rated Adverse
. . . Recycled materials use Moderate consumption of materials, excavation arisings Perceptible
Resource Use |General construction Consumption of materials where possible would require disposal Rated Adverse
. . . - - Use of HGVs compliant Emissions from 12,600 HGV movements within an AQMA
Air Quality General construction Emission of air pollutants with emission standards and within London LEZ £6,850
Construction materials Emissi ¢ carbon dioxid N Estimated 37,400t CO2 embodied in construction
Climate Change mission of carbon dioxide one materials £1,900,000

Fuel use during construction

Estimated 631t CO2 emitted from fuel use
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. e . Assessed Rated
Source of Impact Potential Impact Mitigation Measures |Residual Impacts Impact
Desalination plant and Traffic congestion. noise ~600 HGV movements over 3 year construction period,
overhead ovxf)er lines vibration a?\d dusf from HGVs Routing of HGVs average 40km round trip on urban non-central roads; peak
Transport p (50%), non-peak (50%) £226,000
Lo . . ~12,000 HGV movements over 1 year construction period,
Pipelines, spoil & tunnel liner average 40km round trip on roads as above
Recreation & Pipelines and desalination - ) Disruption to public rights of way along pipeline corridor
Navigation plant Severance of public paths Re-route footpaths and around plant construction site £128,000
Community General construction Community severance None Temporary physical severance from pipeline works Rated e
affecting a moderate number of receptors Adverse
Risk L . -
Perception None None n/a Negligible adverse impact Rated Negligible
Social . None None n/a Negligible adverse impact n/a n/a
Exclusion
. Sterilisation of economic Temporary minor sterilisation of economic activity from Perceptible
Local Economy |General construction activity None disruptive roadworks for pipeline Rated Adverse
] . . Moderate vibration, noise and dust nuisance at
Nuisance General construction Vibration, noise and dust Good construction practice |desalination plant and intake (3 year construction period) 850hh.y

nuisance

and along pipeline (3 months/ site)
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Table 114.2 Residual Environmental and Social Impacts for Estuary South Desalination (100 Ml/d): Operational Impacts

Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
h . - Negligible adverse impact. Detailed investigation and
Aquatic . ¢ ange in estuarine ecosystem| modelling would be undertaken to assess potential .
S . Waste stream discharge quality from concentrated Mix with STW effluent - P S . . Rated Negligible
Biodiversity impacts and determine if further dilution and dispersion
waste stream -
would be required.
. . Negligible adverse impact. Detailed investigation and
Change in estuarine water modelling would be undertaken to assess potential
Water Quality |Waste stream discharge quality from concentrated Mix with STW effluent impacts and determine if further dilution and dispersion Rated Negligible
waste stream -
would be required.
Minor localised changes in erosion and deposition
Brackish water abstraction Changes in erosion patterns  |Location of abstraction patterns and rates, and potential slight impact on the bed
morphology.
Fluvial Minor adverse impact. Detailed investigation and £0/y Negligible
. Changes in erosion and modelling would be undertaken to assess potential
Waste stream discharge deposition patterns and rates Treatat STW impacts and determine if further dispersion would be
required.
Flooding None None n/a Negligible adverse impact Rated Negligible
Water - . - . -
Thames estuary Reduction of water in estuary |None Negligible adverse impact Rated Negligible
Resources
Terrestrial Desalination plant Direct loss of habitats and None Permanent loss/damage of 11ha non-designated £0/ Perceptible
Biodiversity P dependent species terrestrial habitat y Adverse
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Above-ground infrastructure unlikely to disturb setting of
Cultural Above-around infrastructure Impact on above ground Sensitive desian existing historic environment adjacent to existing STW. Rated Perceptible
Heritage 9 setting g However, potential impact on setting due to RO plant Adverse
located in Erith Marshes.
Agriculture n/a n/a n/a No loss of agricultural land n/a Negligible
Landscape & Desalination plant and . Moderate visual impact at 8ha desalination plant site, e
Visual Amenity |overhead power lines Changed landscape Screening assume non-designated for landscape character, £6,6207y il
Land Use Amount of land required to Use of previously developed . A L
Efficiency Use of land produce 1 M of water land Operational area 8ha, average daily yield 100MI/d >1,000 Mi/ha/y Negligible
Maintenance of plant and Use of non-renewable Efficiency of use, waste Percentible
Resource Use |equipment and re-supply of ~ |materials and generation of minimisation and reuse / Use of water treatment chemicals and other consumables Rated Advgrse
consumables wastes recycling
Power requirements Use of best technology Estimated 81,800 MWh/y from National Grid
Air Quality Operational vehicle Emission of air pollutants Use of HGVs compliant with ~ |[Emissions from 1,300 HGV movements within AQMAs £310,000/y

movements

emissions standards

and within London LEZ
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Source of Impact Potential Impact Mitigation Measures Residual Impacts A;Srfwfjszasftd Rated

Power requirements Use of best technology Estimated 81,800 MWh/y from National Grid, emitting
Climate Change Oparational vehicls Emission of carbon dioxide 43,900t CO2/year £925,000/y

movements None Estimated 64.9t CO2/year emitted from fuel use

Disposal of filter residues and - - 25 HGV movements/week, average 40km round trip on Perceptible
Transport routine maintenance Increased traffic Routing of HGVs urban non-central roads; peak (50%), non-peak (50%) £23,2007y Adverse
Recreation & - . .
Navigation None None n/a Negligible adverse impact Elly Negligible
Community None None n/a Negligible adverse impact Rated Negligible
Risk . N . . - Moderate concern about drinking water quality from Perceptible
Perception Desalinated drinking water Public concern Public consultation desalination of source water from the Thames Estuary Rated Adverse
Social . Scheme cost Water tariff increase None Potential minor tariff effects £1,010/MI FEEERIIfE
Exclusion Adverse
Local Economy |None None n/a Negligible adverse impact Rated Negligible

. . Noise, dust and odour - Moderate noise nuisance at intake and desalination plant Perceptible

Nuisance Plant operation nuisance Noise abatement technology during operation 89hh/y Adverse
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114.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 38,100 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 44,000 tonnes CO- per year. Over the
80 year design life of the scheme, an estimated total of 3,560,000 tonnes CO- could
be emitted.

114.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 114.1 are incurred during
the 3 years of scheme construction, analogous to engineering capital costs (CAPEX).
The permanent environmental and social costs from Table 114.2 are recurring annual
costs over the 80 year design life of the scheme, analogous to annual average OPEX.
Totals for each of these, together with discounted environmental and social costs
were calculated and presented in Table 114.3.

Table 114.3 Environmental and Social Costs for Estuary South Desalination

(100 MI/d)
Temporary Environmental and Social Costs £2.37TM
Permanent Environmental and Social Costs £1.27TM/y
Environmental and Social Cost (Net Present Value) £29.6M
114.4.4 AISC

114.5

Assuming an annual average scheme yield of 100MI/d and peak week yield of
100Ml/d, and from engineering costs provided by Thames Water, the average
incremental cost has been calculated as £981/MI. Combining this cost with the
environmental and social costs (see Section 114.4.2) generates an average
incremental environmental and social cost (AISC) for the Estuary South Desalination
(100MlI/d) scheme of £1,010/MI. Comparable data for other schemes are shown in
Section 102.

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:

Draizin J and Maida M (2002) Israel’s 8-Year Desalination Plan, European
Desalination Society Newsletter Issue 16

Hind M (2002) An Economic Dawn for Desalination. Water and Environmental
Manager (7/8) 18-19

International Commission on Irrigation and Drainage (2003) www.icid.org country
profile: Spain
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Moch I (1997) Pricing Sea Water Reverse Osmosis Plants in America, I. Moch and
Associates Inc

Roth S (1997) A Pinch of Salt, Water Bulletin 766

Spanish Desalination and Water Reuse Association:
www.aedyr.com/desalination.htm

Thames Water (1990) Seawater Desalination Plants — Outline Costs, Internal
Memorandum

Thames Water (1996) Potential Use of Desalination with Thames Water, Internal
Memorandum

Thames Water (1997) Western Pumping Station Licence Application, Draft Report
Thames Water (2008) WT288_Study Report_Crossness 100MI/d Desalination

Thames Water (2010) Crossness 100MId Effluent Reuse

Wangnick K (2000) 2000 IDA Worldwide Desalting Plants Inventory, Report no. 16,
May 2000

Cascade Consulting 114. Estuary South Desalination 100MI/d
1044



A

Thames Water Utilities Ltd
Assessment of Alternative Schemes

CASCADE For Draft Final Water Resources Management Plan

115

115.1

COTSWOLD CANAL TRANSFER (BASE)

SCHEME DESCRIPTION

The Cotswold Canal Transfer (Base) scheme involves the abstraction of water from
the River Severn near Gloucester and transfer of this water via the existing Gloucester
and Sharpness Canal, the Stroudwater Navigation and Severn Thames Canal (these
latter canals require either construction or renovation). Water would then be
transferred via a pipeline (for which the route is currently unspecified) to an outfall
on the River Thames near Culham. The water discharged to the River Thames will
increase the flow available for abstraction from the Thames for water resource use. It
is assumed that water would be discharged directly into the River Thames.
Discharging the transferred water at this downstream location (Culham rather than
Inglesham) would ensure the transferred water was diluted in the River Thames and
thereby minimise any potential water quality problems. Works could also be
undertaken to enable direct supply to the Swindon and Oxfordshire (SWOX) water
resource zone via a pipeline to water treatment works at Swindon or Oxford.

The primary components of the scheme (Figure 115.1) include:

o enhancement of current off-take on River Severn

o low lift pumping station on River Severn

. construction and renovation of sections of canal, including locks
o lock bypass piping and equipment

o two aqueducts

o numerous bridge modifications and bypasses

o tunnel renovation

o transfer pipeline and pumping station

o outfall to River Thames.

Water would be abstracted from the River Severn via an existing pumping system
which supplies the Gloucester and Sharpness Canal. This would be upgraded to add
additional capacity. It is assumed that features to prevent entrainment of fish and
other debris during abstraction would also be upgraded.

Abstracted water would be transferred along the existing Gloucester and Sharpness
Ship Canal to the Stroudwater Navigation. No work would be required on this
section of the transfer.

Water would then be transferred along the Stroudwater Navigation from Saul
Junction to Stonehouse; a distance of approximately 5km with a rise of 16.5m. This
section of the canal is currently derelict and Thames Water would need to cover the
costs of its renovation. This section would require construction of three significant
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crossings: under the M5 motorway, the A38 and the Gloucester-Bristol railway line,
as well as a number of other bridge renovations.

The stretch of the canal between Stonehouse and Brimscombe, approximately 7.5km,
is a combination of the Stroudwater Navigation from Stonehouse to Stroud, and the
Severn Thames Canal from Stroud to Brimscombe. This section will be restored by
the Cotswold Canal Trust using funding already secured. Thames Water would need
to install features necessary for the transfer scheme, e.g. lock bypasses and pumping
plant.

From Brimscombe, the transfer route would continue along a 7.5km section of the
Severn Thames Canal, which would require construction and renovation and
installation of plant necessary for the transfer. The transfer would continue through
the 3.5km long Sapperton Tunnel, which is in poor repair. The ‘Base’ option would
see the tunnel restored and a 1.3m pipeline laid along the length of the tunnel,
through which the transfer would be pumped (flow velocities would be unacceptably
high for navigation were the canal itself to be used for the transfer through the
tunnel).

The final canal section, from the eastern end of the Sapperton tunnel (Coates portal)
to the junction with the Thames at Inglesham Lock stretches for approximately 31km
with a fall of 38m. Restoration of this section would be required. Two aqueducts
would be required in this section to cross the River Churn and A433 road, as well as
nine separate lock bypass installations and 33 bridge modifications to provide
adequate flow area.

The final stage of the water transfer would be accomplished via a 30km long, 1.3m
diameter pipeline to transfer water from the canal at Inglesham via pumping to an
outfall on the River Thames at Culham. Transferred water would have a travel time
of 4 days and this would result in 216MI/d being released at the outfall (assuming
10% losses during the transfer). It is assumed that the water would be abstracted
from the lower River Thames around London and treated for supply to the London
Resource Zone, resulting in a gain in deployable output of 66MI/d.

An overall construction and planning period of 7 years has been assumed including
testing and commissioning, with an earliest operational date of 2019. The scheme
would provide additional resources to the London Resource Zone. It would also be
feasible to use the canal system to supply water directly to the SWOX WRZ via
treatment at Oxford or Swindon. No allowance has yet been made for this alternative
in the current assessment of costs or impacts.

Baseline information and construction details are set out in Box 115.1.
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Figure 115.1 Scheme Layout: Cotswold Canal Transfer (Base)
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Box 115.1
Details

Cotswold Canal Transfer (Base): Baseline Data and Construction

Deployable output:
Source:
Operation:

River Severn

66MI/d average London, 66MI/d peak London

London Resource System: Average 32 days per year based on a

HoF of 1,800MI/d (Q89) with daily abstraction no more than
of 240MI/d if river flow is below a second HoF of 2,490MI/d

Construction Details:

Plant Construction  [Construction |Population
Area Duration Density

Canal construction and renovation 187ha 1year 124/km?
Bridge upgrade 0.lha each 6 months/site |124/km?2
Lock construction 0.lhaeach 3 months/site |124/km?2
Lock bypass 0.02ha each 3 months/site |124/km?
Pumping stations x 3 0.1ha 2 months/site |124/km?2
Road, motorway and railway crossing 0.5haeach 6 months/site |124/km?2
Aqueduct construction 0.2ha each 6 months/site |124/km?2

- . Construction  |Construction |Population
Pipeline Length [Diameter Area Duration Density
R. Severn off-take 0.01km [1.3m 0.lha 3 months/site |216/km?2
Inglesham to Culham 30.1km |1.3m 0.lha 3 months/site |216/km?2
Baseline Data:
Watercourse Water Quality Target Ecological sensitivity Length EZ?:;:?;'O”

Medium abstraction

. RE class 3 compliant in sensitivity (Deerhurst to )

River Severn, d/s from off-take 2009 Gloucester Docks EW Band <lkm |214/km
C)
River Severn, d/s of tidal limit n/a
RE class 2 (98%) Predominantly moderate
River Thames: Culham to tidal compliant in 2006. abstraction sensitivity; )
limit Class 3 (2%) at Teddington,|some high and low 133km 184/km
marginal in 2006 abstraction sensitivity

Criteria Canal and associated sitest Pipelinet
Air Quality Not within any AQMAS Not within any AQMAs
Management Areas

Archaeological Sites*
known/unknown assets.

Canal construction and pipeline would involve excavation, potentially within 50m of

Conservation

. Many designated conservation sites
Designations

<2.5km of sites

Pipeline route not specified; many designated
sites within <2.5km of pipeline route

Land Classification Not within Green belt land

Thames outfall within South Oxfordshire

Green belt land

Landscape Designations|Within Cotswolds AONB

Not within any AONB

Recreational Resources |Impact to use of canal for recreational None
use on banks and in canal
Water Resources River Severn off-take - Severn Corridor |N/A

CAMS. Deerhurst to Gloucester Docks —
No Water Available.

tFurther details in Appendix 5
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115.2

115.3

PLANNING

The main elements of this scheme would be reconstruction and renovation of several
sections of the Stroudwater Navigation, Severn Thames Canal, and the Sapperton
Tunnel and the construction of a pipeline between the Severn Thames Canal and the
River Thames. The scheme would also require the construction of an outfall on the
River Thames. Approximately 30km of pipeline would be required for the scheme,
along with approximately 44km of canal. Two new pumping stations and road and
rail crossings would also be required.

This option would fall within Schedule 2 of the EIA Regulations due to the quantities
of water being transferred between river basins.  Construction and operational
activities may impact on a number of sensitive sites including SSSIs and an AONB.
Due to its scale and potential for significant impacts, an EIA would be required. A
Flood Risk Assessment would also be required.

The planning lead time for this scheme is likely to be around three years.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 115., the operational phase
in Table 115. 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. All residual impacts are also expressed, in the rated impact
column, as rated values for the strategic environmental assessment.
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Table 115.1 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Base): Construction Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
Pipeline construction Dan_1age to drainage ditch D_amgge to nqn-desngnated ditch habitat for 3 months along 30km
. habitats . . pipeline corridor .
Aquatic Site selection and good 600m Perceptible
Biodiversity construction practice Y Adverse
Canal renovation and  |Damade to existing aguatic Damage to non-designated habitat along the canal route and at lock
: nag 9aq bypass construction sites — unlikely to be significant as canal or remnants
construction habitats A
already in situ.
N . . Generally low risk of water pollution during construction from pollution .
Water Quality |General construction Contamination from site GOOd. construction incidents and suspended sediment loads. Potential for increased risk in Rated Perceptible
runoff practice . . - Adverse
existing canal sections where bypasses required
. Damage to rivers during canal - One aqueduct constructed over the River Churn and associated structures .
. Canal construction and Good construction - - - f - Perceptible
Fluvial and aqueduct and outfall - along river banks. Potential for altered flow and sediment regime during Rated
outfall - practice - Adverse
construction construction of aqueduct and outfall
Canal and pipeline .
is located within | loss of floodplain | eduirement for T loss of floodplain duri [ ion during 1
Flooding route is located within emporary loss of floodplain temporary flood emporary loss of floodplain during canal construction during 1 year Rated
an area of Zone 1, 2 and |area for flood control . construction period
3 flood risk compensation
Water Commissioning and Good working Moderate water use during construction (e.g. concrete) and Perceptible
- Use of water - P Rated
Resources construction practices commissioning Adverse
Pipeline construction Direct loss of h?b'tats and L . Loss of ~3ha non-designated habitat for 1 year during construction
. dependent species Minimise construction
Terrestrial P -
iodi it area and pipeline and _ _ _ 1.3ha.y (adj)
Biodiversity Canal renovationand | Damage to habitats and canal routing Disruption to ~1ha of SSSI habitat (Daneway Banks SSSI and
construction dependent species Wlldmo_orway Meadows SSSI) for one year during canal construction and
renovation
Low potential impact from pipeline construction within 0.5km to Lamb
. . . - and Flag Quarry SSSI. Negligible impact from canal renovation and Perceptible
Geodiversity General construction Impact due to excavation n/a construction within <1.8km of Kemble Railway Cuttings SSSI, 1.2km of Rated Adverse
Minchinhampton Common SSSI
R_outlng toavoid - Excavation on ~247ha land potentially disturbing unforeseen
Cultural . disturbance. Watching - h - - - -
. Excavation Damage to unknown artefacts - archaeological sites/ deposits. Unlikely to require excavation of new Rated
Heritage brief, surveys and round. Scale of scheme suggests significant impacts
investigation 9 ) 99 9 P
Pipeline construction Loss of agricultural land None Disruption to ~60ha of Grade 2 - 4 agricultural land during construction
Agriculture 204ha.y (adj)

Canal renovation and
construction

Loss, severance and disruption
to farming and agricultural
land

Routing

Disruption to ~165ha grade 1-5 agricultural land during construction and
renovation of canal (~145ha grade 1-3).
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Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
Lo . Moderate visual impact from 30km of pipeline impacting a 20m corridor
Pipeline construction for 3 months per site, pipeline not within AONB
Lz_indscape &. Altered aesthetic value Screening £135,900
Visual Amenity . . ) ) . o
Canal renovation and Moderate visual impact from total 187ha site for 1 year, some sites within
construction AONB
Land Use - - - .
Efficiency General construction Loss of greenfield land None Permanent loss of greenfield land to canal development and renovation Rated
Resource Use  |General construction Consumption of materials and |Reuse of spoil and Significant consumption of materials and excavation arisings would Rated
spoil generation recycled materials require disposal
Air Quality General construction Emission of air pollutants None Emissions from 3,560,000km HGV movements outside AQMAs £41,600 PeXgS'e):Is?e
Construction materials Estimated 90,000tCO2 embodied in construction materials
Climate Change i Emission of carbon dioxide None £4,710,000
9 |Fuel use qurlng general Estimated 4,230tCO2 emitted from fuel use
construction
Traffic congestion. noise 88,900HGVs over 1 year construction period, average 40km round trip on
Transport General construction . - Y ’ Routing of HGVs rural trunk (60%), rural other (30%), urban central peak (5%) and urban £1,140,000
vibration and dust from HGVs
central off-peak (5%)
Disruption to public rights of way along 30km pipeline corridor, 3 months
Recreation & . Severance of public paths and |Temporary diversion |disturbance at each site. Perceptible
Navigation General construction disruption of existing canal of footpaths Disruption of public rights of way along canals and disruption to £25,850 Adverse
navigation within canals along a 44km length
Medium-term temporary physical impedance from roadworks for canal Perceptible
Community General construction Community severance None construction and renovation and pipeline construction affecting a major Rated Advgrse
number of receptors in rural areas
Risk . General construction Public concern Public consultation Moderate_ concern gbout risks from high HGV numbers during Rated
Perception construction activities
Social . None None n/a Negligible adverse impact Rated n/a
Exclusion
. Sterilisation of economic Moderate temporary sterilisation of several local economies from Perceptible
Local Economy |General construction . None - . A . Rated
activity disruptive roadworks for canal and pipeline construction Adverse
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Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
Minor vibration, noise and dust nuisance around pipeline route over a 3
Pipeline construction month period. Impacted area is 300ha, population density 216
Nuisance Vil?ration, noise and dust Good_ construction persons/km? 95hh.y Perceptible
nuisance practice Minor vibration, noise and dust nuisance around sites for 12 months, ' Adverse

Canal renovation and
construction

impacted area (100m radius around 187ha) is 52ha, population density
124 persons/km?
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Table 115.2 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Base): Operational Impacts

Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
Potential effect on fish migration from flow increase due to
discharge River Thames and changes to aquatic habitat in canals
Washout of fish & benthic from increases in flow.
organisms. Potential impact on local aquatic species diversity from
Canal transfer . . : : >
i Accelerated migration of accelerated rate of migration of alien plants (e.g. Japanese .
Aquatic alien species None Knotweed, Himalayan Balsam) and inter-basin transfer of Rated Perceptible
Biodiversity predatory fish (zander) and resultant reduction in local fish Beneficial
populations
Canal restoration In_cre;ase in aquatic habitat Additional aguatic habitat within restored canal
within new canal stretches
Change in water quality of Water treatment Potential deterioration of water quality in upper R Thames from
Water Qualit Canal transfer R. Thames mixing of waters with different chemistry Rated Perceptible
Y Change in water quality None Potential for improvement in water quality in canal due to higher Adverse
within the operational canal flow velocities and volumes
Canal transfer Morphology change in None Minor potential for change in bank and bed morphology of upper
upper R. Thames R Thames for ~36km due to increased flows Perceptible
Fluvial Abstraction licence Minor. Flow reduced by up to 240MI/d on average 32 days per £0/y Advgrse
AmmmmMmmRﬁwanDmm%mmMMRSwwnwmmB year with low river flows downstream protected by a hands-off
flow constraint
Flooding None None n/a Negligible adverse impact. Rated Negligible
Water Surface water abstraction suction in Abstra;:tlon qujenc?f Red_uced WatEIl' available to other abstractors, |ncreasEd ) § Perceptible
ResOUrces from River Severn Reduction in flows controls (Hands o environmental water resources pressure. Severn at abstraction Rate Adverse
flow) point assessed as ‘No Water Available’
Infrastructure Loss of habitat Egllj(;f?r;[flrjasgt?zs& arcee to Permanent loss of small area of non-designated habitat
Terrestrial £0/y Perceptible
Biodiversity - . Additional bank habitat created along new sections of canal, Beneficial
. Creation of new bankside -
Canal restoration - None ~44km of newly created or renovated canal. No designated
habitat . .
habitat created or impacted.
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cultural . Renovation of previously Restoration of 47km of canal and improvement to historic
. Canal restoration . . n/a . . Rated
Heritage derelict sections of canal landscape associated with canal system
Agriculture Canal restoration Loss of agricultural land None Permanent loss of ~0.02 ha Grade 3 and Grade 4 agricultural 0.017 ha/y (adj) FEEERTILE
land along canal route Adverse
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Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
. Reinstatement of canal itself will not cause adverse impact to
Canal reinstatement None None |
andscape .
Landscape & £70/ Perceptible
Visual Amenity - y Adverse
Infrastructure Changed landscape Screenlng and Minor visual impact of transfer infrastructure
landscaping
Land Use Amount of land required to ~0.1ha operational land use (including canal) to yield total L
Efficiency Land take produce 1MI of water None deployable output of 66MI1/d 2410MV/hay il
. . Use of non-renewable Efficiency of use, waste .
Resource Use Mal_ntenance of site materials and generation of [minimisation and reuse |Use of consumables and maintenance etc Rated Felesll
equipment . Adverse
wastes / recycling
Power requirements Use of best technology |Estimated 1,360 MWh/y from National Grid power
. . . . Use of best technology Perceptible
Air Quality Operational vehicle Emission of air pollutants  |and use of HGVs Emissions from 12 HGV and 249,000 car movements per year £11,2507y JO
movements compliant with emission |outside AQMAs
standards
. Estimated 1,360 MWh/y from National Grid, emitting
) Power requirements o o 732tCO,/year
Climate Change : Emission of carbon dioxide |Use of best technology Emissions from 12 HGVs and 249,000 Cars per year outside £54,700/y
Vehicle movements
AQMAs
Maintenance Increased traffic None 1 HGV/ month; average 40km round trip rural roads
Transport Change in recreational Disincentives to car use, £499,000/y

Recreational visits

opportunity on local scale
and regional scale

routing of traffic

249,000 cars/ year, average 20km round trip

Recreation & . Change in recreational . Perceptible beneficial impact from 623,000 visitors annually £1,540,000/y Perceptible
L Canal restoration . Benefit : . - - L
Navigation opportunity on local scale associated with canal restoration net benefit Beneficial
Community None None n/a Negligible adverse impact Rated Negligible
Risk . River transfer Public concern Public consultation Major f:oncern'about .”Sk of river rooqmg"from trlelinsfer Rated
Perception operation and importing of lower quality "foreign" water
Social . Scheme cost Water tariff increase None Minor potential tariff effects £407/MI Freilole
Exclusion Adverse
Benefit to local economic Minor potential increase in local job opportunities associated
Local Economy |Canal restoration activity Permanent beneficial ~ |with tourism Rated Perceptible
y L impact Influx of 623,000 tourists/recreational visitors annually and Beneficial
Increase in visitors
therefore money to local area
. Noise and vibration Noise abatement Lo
Plant operation - Negligible impact
. nuisance technology .
Nuisance —— - - - - — 1hh/y Negligible
. - . . Visitor management Dust, noise, vibration and congestion because of visitors to canal
Recreational visits Disturbance to residents . L
plan as recreational facility
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115.4

SUMMARY

115.4.1 Summary of Environmental and Social Impacts

The Cotswold Canal Transfer (Base) scheme has ten significant adverse construction
impacts associated with flooding, terrestrial biodiversity, cultural heritage,
agriculture, landscape and visual amenity, land-use efficiency, risk perception,
resource use, climate change and transport. No construction benefits have been
identified.

The scheme has three significant adverse operational impacts associated with climate
change, transport and risk perception. Five operational benefits have been identified
associated with aquatic biodiversity, terrestrial biodiversity, recreation and
navigation, cultural heritage and local economy.

115.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 94,200 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 1,520 tonnes CO- per year. Over the 80
year design life of the scheme, an estimated total of 216,000 tonnes CO, could be
emitted.

115.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 115. are incurred during
the 4 years of scheme construction, analogous to engineering capital costs (CAPEX).
The permanent environmental and social costs from Table 115. are recurring annual
costs over the 80 year design life of the scheme, analogous to annual average OPEX.
Totals for each of these, together with discounted environmental and social costs
were calculated and presented in Table 115..

Table 115.3 Environmental and Social Costs for Cotswold Canal Transfer

(Base)
Temporary Environmental and Social Costs £6.06M
Permanent Environmental and Social Costs £565k/y
Environmental and Social Cost (Present Value, excluding benefits) £18.0M
Annual recurring beneficial environmental and social value £1.54M/y
Environmental and Social Cost (Net Present Value, including benefits) £-15.2M
115.4.4 AISC
Assuming a yield of 66M/d (London) from engineering costs provided by Thames
Water, the average incremental cost has been calculated as £436/MI. Combining this
cost with the environmental and social costs (see Section 115.4.3) generates an
Cascade Consulting 115.Cotswold Canal Transfer: Base
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average incremental environmental and social cost (AISC) for Cotswold Canal
Transfer (Base) of £407/MIl. Comparable data for other schemes are shown in
Section 102.

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:

Cotswold Canals Partnership (2005). Cotswolds Canals Renaissance Phase 1. Project
Atlas. http://www.cotswoldcanalsproject.org

Thames Water (2010) (as prepared by Jacobs): Severn-Thames Transfers via the
Cotswold Canal. Version 0.7 (Draft) May 2010.
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116

116.1

COTSWOLD CANAL TRANSFER (FULL COST)

SCHEME DESCRIPTION

The Cotswold Canal Transfer (Full Cost) scheme involves the abstraction of water
from the River Severn near Gloucester and transfer of this water via the existing
Gloucester and Sharpness Canal, the Stroudwater Navigation and Severn Thames
Canal (these latter canals require either construction or renovation). Water would
then be transferred via a pipeline (for which the route is currently unspecified) to an
outfall on the River Thames near Culham. The water discharged to the River Thames
will increase the flow available for abstraction from the Thames for water resource
use. It is assumed that water would be discharged directly into the River Thames.
Discharging the transferred water at this downstream location (Culham rather than
Inglesham) would ensure the transferred water was sufficiently diluted in the River
Thames and thereby minimise any potential water quality problems. Works could
also be undertaken to enable direct supply to the Swindon and Oxfordshire (SWOX)
water resource zone via a pipeline to water treatment works at Swindon or Oxford.

The primary components of the scheme (Figure 116.1) include:

o enhancement of current off-take on River Severn

o low lift pumping station on River Severn

. construction and renovation of sections of canal, including locks
o lock bypass piping and equipment

o two aqueducts

o numerous bridge modifications and bypasses

o tunnel renovation

o transfer pipeline and pumping station

o outfall to River Thames.

Water would be abstracted from the River Severn via an existing pumping system
which supplies the Gloucester and Sharpness Canal. This would be upgraded to add
additional capacity. It is assumed that features to prevent entrainment of fish and
other debris during abstraction would also be upgraded.

Abstracted water would be transferred along the existing Gloucester and Sharpness
Ship Canal to the Stroudwater Navigation. No work would be required on this
section of the transfer.

Water would then be transferred along the Stroudwater Navigation from Saul
Junction to Stonehouse; a distance of approximately 5km with a rise of 16.5m. This
section of the canal is currently derelict and Thames Water would need to cover the
costs of its renovation. This section would require construction of three significant
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crossings; under the M5 motorway, the A38 and the Gloucester-Bristol railway line,
as well as a number of other bridge renovations.

The stretch of the canal between Stonehouse and Brimscombe, approximately 7.5km,
is a combination of the Stroudwater Navigation from Stonehouse to Stroud, and the
Severn Thames Canal from Stroud to Brimscombe. The ‘Full Cost’ scheme assumes
that Thames Water would re-construct and renovate this section (for the Base and
Alternative schemes this section would be restored by the Cotswold Canal Trust using
the funding they have secured), as well as provide features key to the transfer scheme
(e.g. lock bypasses and pumping plant).

From Brimscombe, the transfer route would continue along a 7.5km section of the
Severn Thames Canal, which would require construction and renovation and
installation of plant necessary for the transfer. The transfer would continue through
the 3.5km long Sapperton Tunnel. The tunnel is in poor repair. The ‘Full Cost’
scheme would involve restoration of the tunnel and a 1.3m pipeline laid along the
length of the tunnel, through which the transfer would be pumped. (Flow velocities
would be unacceptably high were the canal itself to be used for the transfer through
the tunnel.)

The final canal section, from the eastern end of the Sapperton tunnel (Coates portal)
to the junction with the Thames at Inglesham Lock stretches for approximately 31km
with a fall of 38m. Restoration of this section would be required. Two aqueducts
would be required in this section to cross the River Churn and A433 road, as well as
nine separate lock bypass installations, and 33 bridge modifications to provide
adequate flow area.

The final stage of the water transfer would be accomplished via a 30km long, 1.3m
diameter pipeline to transfer water from the canal at Inglesham via pumping to an
outfall on the River Thames at Culham. Transferred water would have a travel time
of 4 days and this would result in 216MI/d being released at the outfall (assuming
10% losses during the transfer). It is assumed that the water would be abstracted
from the lower River Thames around London and treated for supply to the London
Resource Zone, resulting in a gain in deployable output of 66MI/d.

An overall construction and planning period of 7 years has been assumed including
testing and commissioning, with an earliest operational date of 2019. The scheme
would provide additional resources to the London Resource Zone. It would also be
feasible to use the canal system to supply water directly to the SWOX WRZ via
treatment at Oxford or Swindon. No allowance has been made for this alternative in
the current assessment of costs or impacts.

Baseline information and construction details are set out in Box 116.1.
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Figure 116.1 Scheme Layout: Cotswold Canal Transfer (Full Cost)
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Box 116.1
Construction Details

Cotswold Canal Transfer (Full Cost): Baseline Data and

Deployable output:
Source:
Operation:

River Severn

66MI/d average London, 66MI/d peak London

London Resource System: Average 32 days per year based on a

HoF of 1,800MI/d (Q89) with daily abstraction no more than
of 240MI/d if river flow is below a second HoF of 2,490MI/d

Construction Details:

Plant Construction  [Construction |Population
Area Duration Density

Canal construction and renovation 231ha 1year 120/km?2
Bridge upgrade 0.lha each 6 months/site |120/km?
Lock construction 0.lhaeach 3 months/site |120/km?
Lock bypass 0.02ha each 3 months/site |120/km?2
Pumping stations x 3 0.1ha 2 months/site |120/km?
Motorway and railway crossing 0.5ha each 6 months/site |120/km?
Aqueduct construction 0.2ha each 6 months/site |120/km?

- . Construction  |Construction |Population
Pipeline Length [Diameter Area Duration Density
R. Severn off-take 0.01km [1.3m 0.lha 3 months/site |216/km?2
Inglesham to Culham 30.1km |1.3m 0.lha 3 months/site |216/km?2
Baseline Data:
Watercourse Water Quality Target Ecological sensitivity Length EZ?:;:?;'O”

Medium abstraction

. RE class 3 compliant in sensitivity (Deerhurst to )

River Severn, d/s from offtake 2009 Gloucester Docks EW Band <lkm |214/km
C)
River Severn, d/s of tidal limit n/a
RE class 2 (98%) Predominantly moderate
River Thames: Culham to tidal compliant in 2006. abstraction sensitivity; )
limit Class 3 (2%) at Teddington,|some high and low 133km 184/km
marginal in 2006 abstraction sensitivity

Criteria Canal and associated sitest Pipelinet
Air Quality Not within any AQMAS Not within any AQMAs
Management Areas

Archaeological Sites*
known/unknown assets.

Canal construction and pipeline would involve excavation, potentially within 50m of

Conservation

. Many designated conservation sites
Designations

<2.5km of sites

Pipeline route not specified; many designated
sites within <2.5km of pipeline route

Land Classification Not within Green belt land

Thames outfall within South Oxfordshire

Green belt land

Landscape Designations|Within Cotswolds AONB

Not within any AONB

Recreational Resources |Impact to use of canal for recreational None
use on banks and in canal
Water Resources River Severn outtake Severn Corridor N/A

CAMS. Deerhurst to Gloucester Docks —
No Water Available.

tFurther details in Appendix 5
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116.2 PLANNING

The main elements of this scheme would be reconstruction and renovation of several
sections of the Stroudwater Navigation, Severn Thames Canal, and the Sapperton
Tunnel and the construction of a pipeline between the Severn Thames Canal and the
River Thames. The scheme would also require the construction of an outfall on the
River Thames. Approximately 30km of pipeline would be required for the scheme,
along with approximately 44km of canal. Two new pumping stations and road and
rail crossings would also be required.

This option would fall within Schedule 2 of the EIA Regulations due to the quantities
of water being transferred between river basins.  Construction and operational
activities may impact on a number of sensitive sites including SSSIs and an AONB.
Due to its scale and potential for significant impacts, an EIA would be required. A
Flood Risk Assessment would also be required.

The planning lead time for this scheme is likely to be around three years.
116.3 ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 116.1, the operational
phase in Table 116.2 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. All residual impacts are also expressed, in
the rated impact column, as rated values for the strategic environmental assessment.
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Table 116.1 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Full Cost): Construction Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
L . Damage to drainage ditch Damage to non-designated ditch habitat for 3 months along 30km
Aquatic Pipeline construction habitats Site selection and good |pipeline corridor 600m Perceptible
Biodiversity construction practice Y Adverse
Canal renovation and  [Damage to existing aquatic Damage to non-designated habitat along the canal route and at lock
construction habitats bypass construction sites
N . . Generally low risk of water pollution during construction from pollution .
Water Quality |General construction E:lj):;?fmmatlon from site G:)ac::tiliggnstructlon incidents and suspended sediment loads. Potential for increased risk in Rated P‘nggﬁ'szle
p existing canal sections where bypasses required
. Damage to rivers during canal - One aqueduct constructed over the River Churn and associated structures .
. Canal construction and Good construction - - - - - Perceptible
Fluvial and aqueduct and outfall - along river banks. Potential for altered flow and sediment regime during Rated
outfall - practice - Adverse
construction construction of aqueduct and outfall
Canal and pipeline .
is located withi loss of floodplain | xeduirement for loss of floodplain duri [ ion duri
Flooding route is located within  [Temporary loss of floodplain temporary flood Temporary loss of floodplain during canal construction during 1 year Rated
an area of Zone 1, 2 and |area for flood control compensation construction period
3 flood risk
Water Commissioning and Good working Moderate water use during construction (e.g. concrete) and Perceptible
- Use of water - R Rated
Resources construction practices commissioning Adverse
Pipeline construction Direct loss of habitats and S . |Loss of ~3ha non-designated habitat for 1 year during construction
. dependent species Minimise construction
Terrestrial ineli j
iodi it area and pipeline and _ _ _ 1.3ha.y (adj)
Biodiversity - - canal routin Disruption to ~1ha of SSSI habitat (DanewayBanks SSSI and
Canal renovation and  [Damage to habitats and g ; . .
- . Wildmoorway Meadows SSSI) for one year during canal construction and
construction dependent species -
renovation
Low potential impact from pipeline construction within 0.5km to Lamb
and Flag Quarry SSSI. Negligible impact from canal renovation and Perceptible
Geodiversity General construction Impact due to excavation n/a construction within 0.8km of Fort Quarry SSSI, 1.2km of Rated Advgrse
Minchinhampton Common SSSI and <1.8km of Kemble Railway Cuttings
SSSI.
Routing toavoid Excavation on ~277ha land potentially disturbing unforeseen
Cultural . disturbance. Watching - h - - - .
. Excavation Damage to unknown artefacts - archaeological sites/ deposits. Unlikely to require excavation of new Rated
Heritage brief, surveys and round. Scale of scheme suggests potential significant impact
investigation 9 ' 99 P 9 P
Pipeline construction Loss of agricultural land None Disruption to ~60ha of Grade 2 - 4 agricultural land during construction
Agriculture 221ha.y (adj)

Canal renovation and
construction

Loss, severance and disruption
to farming and agricultural
land

Routing

Disruption to ~171ha grade 1-5 agricultural land during construction and
renovation of canal (~151ha grade 1-3).
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Source of Impact Potential Impact mletalgﬁ?gsn Residual Impacts Alsrz%sasftd Rated Impact
Lo . Moderate visual impact from 30km of pipeline impacting a 20m corridor
Pipeline construction for 3 months per site, not within AONB
\L/Eiisnudaslczfneeﬁi ty Altered aesthetic value Screening £165,100
Canal renovation and Moderate visual impact from 231ha site for 1 year, some sites within
construction AONB
Ilgéfifri]((:JiéJnscey General construction Loss of greenfield land None Permanent loss of greenfield land to canal development and renovation Rated
Resource Use  |General construction Consumption of materials and |Reuse of spoil and Significant consumption of materials and excavation arisings would Rated
spoil generation recycled materials require disposal
Air Quality General construction Emission of air pollutants None Emissions from 4,620,000km HGV movements outside AQMAs £54,100 PeXgSg:Is?e
Construction materials Estimated 90,000tCO2 embodied in construction materials
Climate Change i Emission of carbon dioxide None £4,780,000
9 |Fuel use qurlng general Estimated 5,500tCO2 emitted from fuel use
construction
Traffic congestion. noise 116,000 HGVs over 1 year construction period, average 40km round trip
Transport General construction Wmmmw%dmﬁmmHﬁmRNMWOHBW on rural trunk (70%), rural other (20%), urban central peak (5%) and £1,490,000
urban central off-peak (5%)
Disruption to public rights of way along 30km pipeline corridor, 3 months
Recreation & . Severance of public paths and |Temporary diversion |disturbance at each site Perceptible
Navigation General construction disruption of existing canal of footpaths Disruption of public rights of way along canals and disruption to £30,000 Adverse
navigation within canals along a 54km length
Medium-term temporary physical impedance from roadworks for canal Perceptible
Community General construction Community severance None construction and renovation and pipeline construction affecting a major Rated Advgrse
number of receptors in rural areas
Risk . General construction Public concern Public consultation Moderate_ concern gbout risks from high HGV numbers during Rated
Perception construction activities
Social . None None n/a Negligible adverse impact Rated n/a
Exclusion
. Sterilisation of economic Moderate temporary sterilisation of several local economies from Perceptible
Local Economy |General construction . None - . A . Rated
activity disruptive roadworks for canal and pipeline construction Adverse
Minor vibration, noise and dust nuisance around pipeline route over a 3
) Pipeline construction Vibration, noise and dust Good construction month period. Impacted area is ~300ha, population density 216 Perceptible
Nuisance nuisance practice persons/km2 95hh.y Adverse
Canal renovation and Minor vibration, noise and dust nuisance around sites for 12 months,
construction impacted area is ~50ha, population density 124 persons/km?
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Table 116.2 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Full Cost): Operational Impacts

Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
Potential effect on fish migration from flow increase due to
discharge River Thames and changes to aquatic habitat in canals
Washout of fish & benthic from increases in flow.
organisms. Potential impact on local aquatic species diversity from
Canal transfer . . : : >
i Accelerated migration of accelerated rate of migration of alien plants (e.g. Japanese .
Aquatic alien species None Knotweed, Himalayan Balsam) and inter-basin transfer of Rated Perceptible
Biodiversity predatory fish (zander) and resultant reduction in local fish Beneficial
populations
Canal restoration In_cre;ase in aquatic habitat Additional aguatic habitat within restored canal
within new canal stretches
Change in water quality of Water treatment Potential deterioration of water quality in upper R Thames from
Water Qualit Canal transfer R. Thames mixing of waters with different chemistry Rated Perceptible
Y Change in water quality Potential for improvement in water quality in canal due to higher Adverse
within the operational canal flow velocities and volumes
Canal transfer Morphology change in None Minor potential for change in bank and bed morphology of upper
upper R. Thames R Thames for ~36km due to increased flows Perceptible
Fluvial Abstraction licence Minor. Flow reduced by up to 240MI/d on average 32 days per £0/y Advgrse
AmmmmMmmRSWMnDmm%mmMMRSWanmmB year with low river flows downstream protected by a hands-off
flow constraint
Flooding None None n/a Negligible adverse impact Rated Negligible
Water Surface water abstraction duction inf Abstra;:tlon Iuaenc?f Red_uced WatEIl' available to other abstractors, |ncreasEd ) § Perceptible
ResOUrces from River Severn Reduction in flows controls (Hands o environmental water resources pressure. Severn at abstraction Rate Adverse
flow) point assessed as ‘No Water Available’

. Infrastructure Loss of habitat Efﬁdent use of space to Permanent loss of small area of non-designated habitat .
Terrestrial house infrastructure £0/ Perceptible
Biodiversity y Beneficial

. Creation of new bankside Additional bank habitat created along new sections of canal,
Canal restoration - None
habitat ~54km of newly created or renovated canal
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cultural - Renovation of previously Restoration of 55km of canal and improvement to historic
Heritage Canal restoration derelict sections of canal n/a landscape associated with canal system Rated
. . . Permanent loss of ~0.08 ha Grade 1-3 agricultural and . Perceptible
Agriculture Canal restoration Loss of agricultural land None ~0.005ha Grade 4-5 land along canal route 0.08 ha/y (adj) Adverse
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Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
. Reinstatement of canal itself will not cause adverse impact to
Canal restoration None None .
Landscape & landscape £68/ Perceptible
Visual Amenity y Adverse
Screening and . . . .
Infrastructure Changed landscape landscaping Minor visual impact of transfer infrastructure
Land Use Amount of land required to ~0.1ha operational land use (including canal) to yield total .
Efficiency Land take produce 1MI of water None deployable output of 66MI1/d 2410MV/haly el
: . Use of non-renewable Efficiency of use, waste .
Resource Use Mal_ntenance of site materials and generation of |minimisation and reuse |Use of consumables and maintenance etc Rated FerEERlE
equipment - Adverse
wastes / recycling
Power requirements Use of best technology |Estimated 1,360 MWh/y from National Grid power
i ] o . Use of best technology Perceptible
Air Quality Operational vehicle Emission of air pollutants  |and use of HGVs Emissions from 12 HGV and 292,000 cars movements per year £12,300/y P
movements compliant with emission |outside AQMAs
standards
. Estimated 1,360 MWh/y from National Grid, emitting
Power requirements 732tCO./vear
Climate Change Emission of carbon dioxide [Use of best technology ooly - £61,500/y
. Emissions from 12 HGVs and 292,000 cars per year outside
Vehicle movements
AQMAs
Maintenance Increased traffic None 1 HGV/ month; average 40km round trip rural roads
Transport Change in recreational Disincentives to car use, £585,000/y

Recreational visits

opportunity on local scale
and regional scale

routing of traffic

292,000 cars/ year, average 20km round trip

Recreation & Canal restoration Change in recreational Benefit Perceptible beneficial impact from 731,000 visitors annually £1,800,000/y Perceptible
Navigation opportunity on local scale associated with canal restoration net benefit Beneficial
Community None None n/a Negligible adverse impact Rated Negligible
Risk . River transfer Public concern Public consultation Major _concern_about .r'SK of river rood_lnqlfronj trlelmsfer Rated
Perception operation and importing of lower quality "foreign" water
Social . Scheme cost Water tariff increase None Minor potential tariff effects £517/MI Felesll
Exclusion Adverse
Benefit to local economic Minor potential increase in local job opportunities associated
Local Economy |Canal restoration activity Permanent beneficial ~ |with tourism Rated Perceptible
y L impact Influx of 731,000 tourists/recreational visitors annually and Beneficial
Increase in visitors
therefore money to local area
Plant operation Noise and vibration Noise abatement Negligible impact
Nuisance i nuisance technology o i 1hhsy Negligible
. . . . Visitor management Dust, noise, vibration and congestion because of visitors to canal
Recreational visits Disturbance to residents plan as recreational facility
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116.4 SUMMARY

116.4.1 Summary of Environmental and Social Impacts

The Cotswold Canal Transfer (Full Cost) scheme has ten significant adverse
construction impacts associated with flooding, terrestrial biodiversity, cultural
heritage, agriculture, landscape and visual amenity, land-use efficiency, risk
perception, resource use, climate change and transport. No construction benefits
have been identified.

The scheme has three significant adverse operational impacts associated with climate
change, transport and risk perception. Five operational benefits have been identified
associated with aquatic biodiversity, terrestrial biodiversity, recreation and
navigation, cultural heritage and local economy.

116.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 95,500 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 1,650 tonnes CO- per year. Over the 80
year design life of the scheme, an estimated total of 228,000 tonnes CO, could be
emitted.

116.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 116.1 are incurred during
the 4 years of scheme construction, analogous to engineering capital costs (CAPEX).
The permanent environmental and social costs from Table 116.2 are recurring annual
costs over the 80 year design life of the scheme, analogous to annual average OPEX.
Totals for each of these, together with discounted environmental and social costs
were calculated and presented in Table 116.3.

Table 116.3 Environmental and Social Costs for Cotswold Canal Transfer (Full

Cost)
Temporary Environmental and Social Costs £6.51M
Permanent Environmental and Social Costs £659Kk/y
Environmental and Social Cost (Present Value, excluding benefits) £20.4M
Annual recurring beneficial environmental and social value £1.81M/y
Environmental and Social Cost (Net Present Value, including benefits) £-18.5M

116.4.4  AISC

Assuming a yield of 66M/d (London), from engineering costs provided by Thames
Water, the average incremental cost has been calculated as £553/MI. Combining this
cost with the environmental and social costs (see Section 116.4.3) generates an
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average incremental environmental and social cost (AISC) for Cotswold Canal
Transfer (Full Cost) of £517/MI. Comparable data for other schemes are shown in

Section 102.
116.5INFORMATION 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:

Cotswold Canals Partnership (2005). Cotswolds Canals Renaissance Phase 1. Project
Atlas. http://www.cotswoldcanalsproject.org

Thames Water (2010) (as prepared by Jacobs): Severn-Thames Transfers via the
Cotswold Canal. Version 0.7 (Draft) May 2010.
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117

117.1

COTSWOLD CANAL TRANSFER (ALTERNATIVE)

SCHEME DESCRIPTION

The Cotswold Canal Transfer (Alternative) scheme involves the abstraction of water
from the River Severn near Gloucester and transfer of this water via the existing
Gloucester and Sharpness Canal, the Stroudwater Navigation and Severn Thames
Canal (these latter canals require either construction or renovation). Water would
then be transferred via a pipeline (for which the route is currently unspecified) to an
outfall on the River Thames near Culham. The water discharged to the River Thames
will increase the flow available for abstraction from the Thames for water resource
use. It is assumed that water would be discharged directly into the River Thames.
Discharging the transferred water at this downstream location (Culham rather than
Inglesham) would ensure the transferred water was sufficiently diluted in the River
Thames and thereby minimise any potential water quality problems. Works could
also be undertaken to enable direct supply to the Swindon and Oxfordshire (SWOX)
water resource zone via a pipeline to water treatment works at Swindon or Oxford.

The primary components of the scheme (Figure 117.1) include:

o enhancement of current off-take on River Severn

o low lift pumping station on River Severn

. construction and renovation for sections of canal, including locks
o lock bypass piping and equipment

o two aqueducts

o numerous bridge modifications and bypasses

o Sapperton Tunnel bypass surface pipeline and pumping station

o transfer pipeline and pumping station

o outfall to River Thames.

Water would be abstracted from the River Severn via an existing pumping system
which supplies the Gloucester and Sharpness Canal. This would be upgraded to add
additional capacity. It is assumed that features to prevent entrainment of fish and
other debris during abstraction, would be upgraded.

Abstracted water would be transferred along the existing Gloucester and Sharpness
Ship Canal to the Stroudwater Navigation. No work would be required on this
section of the transfer.

Water would then be transferred along the Stroudwater Navigation from Saul
Junction to Stonehouse; a distance of approximately 5km with a rise of 16.5m. This
section of the canal is currently derelict and Thames Water would need to cover the
costs of its renovation. This section would require construction of three significant
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crossings: under the M5 motorway, the A38 and the Gloucester-Bristol railway line,
as well as a number of other bridge renovations.

The stretch of the canal between Stonehouse and Brimscombe, approximately 7.5km,
is a combination of the Stroudwater Navigation from Stonehouse to Stroud, and the
Severn Thames Canal from Stroud to Brimscombe. This section will be restored by
the Cotswold Canal Trust using funding already secured. Thames Water will be
required to install features necessary for the transfer scheme, e.g. lock bypasses and
pumping plant.

From Brimscombe, the transfer route would continue along a 7.5km section of the
Severn Thames Canal, which would require construction and renovation and
installation of plant necessary for the transfer. In variance to the ‘Base’ and ‘Full
Cost’ options, the ‘Alternative’ transfer option would then bypass the Sapperton
Tunnel, pumping water over the summit via a 3.5km, 1300mm diameter pipeline
rising to 58m above the tunnel level and requiring two road crossings.

The final canal section between Sapperton and Inglesham stretches for 31km.
Construction and restoration of this canal will be required. Two aqueducts would be
required in this section to cross the River Churn and A433 road.

The final stage of the water transfer would be accomplished via a 30km long, 1.3m
diameter pipeline, abstracting water from the Severn Thames Canal at Inglesham and
pumping this to an outfall on the River Thames at Culham. Transferred water would
have a travel time of 4 days and this would result in 216MI/d being released at the
outfall (assuming 10% losses during the transfer). It is assumed that the water would
be abstracted from the lower River Thames around London and treated for supply to
the London Resource Zone, resulting in a gain in deployable output of 66MI/d.

An overall construction and planning period of 7 years has been assumed including
testing and commissioning, with an earliest operational date of 2019. The scheme
would provide additional resources to the London Resource Zone. It would also be
feasible to use the canal system to supply water directly to the SWOX WRZ via
treatment at Oxford or Swindon. No allowance has yet been made for this alternative
in the current assessment of costs or impacts.

Baseline information and construction details are set out in Box 117.1.
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Figure 117.1 Scheme Layout: Cotswold Canal Transfer (Alternative)
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Box 117.1

Construction Details

Cotswold Canal Transfer (Alternative): Baseline Data and

Deployable output:

Source:
Operation:

River Severn

66MI/d average London, 66MI/d peak London

London Resource System: Average 32 days per year based on a
HoF of 1,800MI/d (Qse) with daily abstraction no more than of
240MI/d if river flow is below a second HoF of 2,490Ml/d

Construction Details:

Plant Construction  [Construction |Population
Area Duration Density

Canal construction and renovation 187ha 1year 124/km?
Bridge upgrade 0.lha each 6 months/site |124/km?2
Lock construction 0.lhaeach 3 months/site |124/km?2
Lock bypass 0.02ha each 3 months/site |124/km?
Pumping stations x 3 0.1ha 2 months/site |124/km?2
Motorway and railway crossing 0.5haeach 6 months/site |124/km?2
Aqueduct construction 0.2ha each 6 months/site |124/km?2

- . Construction  |Construction |Population
Pipeline Length [Diameter Area Duration Density
R. Severn offtake 0.01km [1.3m 0.lha 3 months/site |216/km?2
Sapperton pipeline 3.5km |1.3m 0.lha 3months/site |216/km?2
Inglesham to Culham 30.1km |1.3m 0.lha 3 months/site |216/km?2
Baseline Data:
Watercourse Water Quality Target Ecological sensitivity Length E%ﬁg:?;'on

Medium abstraction

. RE class 3 compliant in sensitivity (Deerhurst to )

River Severn, d/s from offtake 2009 Gloucester Docks EW Band <lkm |214/km
C)
River Severn, d/s of tidal limit n/a
RE class 2 (98%) Predominantly moderate
River Thames: Culham to tidal compliant in 2006. abstraction sensitivity; )
limit Class 3 (2%) at Teddington,|some high and low 133km - |184/km
marginal in 2006 abstraction sensitivity

Criteria Canal and associated sitest Pipeline
Air Quality Not within any AQMAS Not within any AQMAs
Management Areas

Archaeological Sites*

Canal construction and pipeline would involve excavation, potentially within 50m of

known/unknown assets.

Conservation
Designations’

Many designated conservation sites
<2.5km of sites

Pipeline routes not specified; many
designated sites within <2.5km of pipeline
route

Land Classification

Not within Green belt land

Thames outfall within South Oxfordshire
Green belt land

Landscape Designations

Within Cotswolds AONB

Not within any AONB

Recreational Resources |Impact to use of canal for recreational None
use on banks and in canal
Water Resources River Severn outtake Severn Corridor N/A

CAMS. Deerhurst to Gloucester Docks —
No Water Available.

tFurther details in Appendix 5
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117.2

117.3

PLANNING

The main elements of this scheme would be reconstruction and renovation of several
sections of the Stroudwater Navigation, Severn Thames Canal, and the construction
of a pipeline between the Severn Thames Canal and the River Thames. The scheme
would also require the construction of an outfall on the River Thames.
Approximately 30km of pipeline would be required for the scheme, along with
approximately 44km of canal. Two new pumping stations and road and rail crossings
would also be required.

This option would fall within Schedule 2 of the EIA Regulations due to the quantities
of water being transferred between river basins. Construction and operational
activities may impact on a number of sensitive sites including SSSIs and an AONB.
Due to its scale and potential for significant impacts, an EIA would be required. A
Flood Risk Assessment would also be required.

The planning lead time for this scheme is likely to be around three years.
ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 117.1, the operational
phase in Table 117.2 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. All residual impacts are also expressed, in
the rated impact column, as rated values for the strategic environmental assessment.

Cascade Consulting 117.Cotswold Canal Transfer: Alternative

1073



n &

Thames Water Utilities Ltd
Assessment of Alternative Schemes

CAgCADE For Draft Final Water Resources Management Plan

Table 117.1 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Alternative): Construction Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
L . Damage to drainage ditch Damage to non-designated ditch habitat for 3 months along 33.5km
Aquatic Pipeline construction habitats Site selection and good |pipeline corridor 670m Perceptible
Biodiversity construction practice Y Adverse
Canal renovation and  [Damage to existing aquatic Damage to non-designated habitat along the canal route and at lock
construction habitats bypass construction sites
N . . Generally low risk of water pollution during construction from pollution .
Water Quality |General construction Contamination from site GOOd. construction incidents and suspended sediment loads. Potential for increased risk in Rated el
runoff practice . . - Adverse
existing canal sections where bypasses required
. Damage to rivers during canal - One aqueduct constructed over the River Churn and associated structures .
. Canal construction and Good construction - - - - - Perceptible
Fluvial and aqueduct and outfall - along river banks. Potential for altered flow and sediment regime during Rated
outfall - practice - Adverse
construction construction of aqueduct and outfall
Canal and pipeline .
; s . Requirement for ; . . .
Floodin route is located within |Temporary loss of floodplain temporary flood Temporary loss of floodplain during canal construction during 1 year Rated
9 an area of Zone 1, 2 and |area for flood control com%ensgtion construction period
3 flood risk
Water Commissioning and Good working Moderate water use during construction (e.g. concrete) and Perceptible
- Use of water - R Rated
Resources construction practices commissioning Adverse
Pipeline construction Direct loss of ha_bltats and L . Loss of ~3ha non-designated habitat for 1 year during construction
. dependent species Minimise construction
Terrestrial iveli j
iodi it area and pipeline and _ _ _ 1.3ha.y (adj)
Biodiversity : : canal routin Disruption to ~1ha of SSSI habitat (DanewayBanks SSSI and
Canal renovation and  [Damage to habitats and g ; . .
- . Wildmoorway Meadows SSSI) for one year during canal construction and
construction dependent species -
renovation
Low potential impact from pipeline construction within 0.5km to Lamb
. . . - and Flag Quarry SSSI. Negligible impact from canal renovation and Perceptible
Geodiversity General construction Impact due to excavation n/a construction within 1.2km of Minchinhampton Common SSSI and Rated i
<1.8km of Kemble Railway Cuttings SSSI
R_outlng toavoid . Excavation on ~2261ha land potentially disturbing unforeseen
Cultural . disturbance. Watching - h - b - -
. Excavation Damage to unknown artefacts . archaeological sites/ deposits. Unlikely to require excavation of new Rated
Heritage brief, surveys and

investigation

ground. Scale of scheme suggests potential significant impacts
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Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
Pipeline construction Loss of agricultural land None Disruption to ~65ha of Grade 2 - 4 agricultural land during construction
Agriculture : : 210ha.y (adj)
Canal renovation and Loss, severance anq disruption . Disruption to ~165ha grade 1-5 agricultural land during construction and
- to farming and agricultural Routing ;
construction land renovation of canal (~145ha grade 1-3).
Pipeline construction Moderate visual impact from 33.5km of pipeline impacting a 20m
p corridor for 3 months per site, not within AONB
Lgndscape &. Altered aesthetic value Screening £141,600
Visual Amenity . . ) i . o
Canal renovation and Moderate visual impact from 187ha site for 1 year, some sites within
construction AONB
Land Use General i f greenfield land loss of greenfield land I devel d i d
Efficiency eneral construction Loss of greenfield lan None Permanent loss of greenfield land to canal development and renovation Rate
. Consumption of materials and |Reuse of spoil and Significant consumption of materials and excavation arisings would
Resource Use |General construction . . - - . Rated
spoil generation recycled materials require disposal
Air Quality General construction Emission of air pollutants None Emissions from 3,530,000km HGV movements outside AQMAs £41,300 Pirgsg:'szle
Construction materials Estimated 90,500tCO2 embodied in construction materials
Climate Change i Emission of carbon dioxide None £4,730,00
9€ |Fuel use Cjurlng general Estimated 4,200tCO: emitted from fuel use
construction
Traffic congestion. noise 88,200HGVs over 1 year construction period, average 40km round trip on
Transport General construction . - 9 ' Routing of HGVs rural trunk (60%), rural other (30%), urban central peak (5%) and urban £1,140,000
vibration and dust from HGVs
central off-peak (5%)
Disruption to public rights of way along 33.5km pipeline corridor, 3
Recreation & General construction Severance of public paths and |Temporary diversion |months disturbance at each site £27.300 Perceptible
Navigation disruption of existing canal of footpaths Disruption of public rights of way along canals and disruption to ' Adverse
navigation within canals along a 44km length
Medium-term temporary physical impedance from roadworks for canal Perceptible
Community General construction Community severance None construction and renovation and pipeline construction affecting a major Rated Advzrse
number of receptors in rural areas
Risk . General construction Public concern Public consultation Moderate_ concern quUt risks from high HGV numbers during Rated
Perception construction activities
Social - .
Exclusion None None n/a Negligible adverse impact Rated n/a
. Sterilisation of economic Moderate temporary sterilisation of several local economies from Perceptible
Local Economy |General construction . None - . A - Rated
activity disruptive roadworks for canal and pipeline construction Adverse
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Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated Impact
Measures Impact
Minor vibration, noise and dust nuisance around pipeline route over a 3
Nuisance Pipeline construction Vibration, noise and dust Good construction rr:)rgct)kr:s?(rrlr?zd. Impacted area is ~300ha, population density 216 o5hh Perceptible
nuisance practice p Yy Adverse

Canal renovation and
construction

Minor vibration, noise and dust nuisance around sites for 12 months,
impacted area is ~50ha, population density 124 persons/km?
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Table 117.2 Residual Environmental and Social Impacts for Cotswold Canal Transfer (Alternative): Operational Impacts

Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
Potential effect on fish migration from flow increase due to
discharge River Thames and changes to aquatic habitat in canals
Washout of fish & benthic from increases in flow.
organisms. Potential impact on local aquatic species diversity from
Canal transfer . . - : >
i Accelerated migration of accelerated rate of migration of alien plants (e.g. Japanese .
Aquatic alien species None Knotweed, Himalayan Balsam) and inter-basin transfer of Rated Perceptible
Biodiversity predatory fish (zander) and resultant reduction in local fish Beneficial
populations
Canal restoration In_cre;ase in aquatic habitat Additional aguatic habitat within restored canal
within new canal stretches
Change in water quality of Water treatment Potential deterioration of water quality in upper R Thames from
Water Qualit Canal transfer R. Thames mixing of waters with different chemistry Rated Perceptible
Y Change in water quality Potential for improvement in water quality in canal due to higher Adverse
within the operational canal flow velocities and volumes
Canal transfer Morphology change in None Minor potential for change in bank and bed morphology of upper
upper R. Thames R Thames for ~36km due to increased flows Perceptible
Fluvial Abstraction licence Minor. Flow reduced by up to 240MI/d on average 32 days per £0/y Advgrse
AmmmmMmmRSWMnDmmmmmMMRSWanmmB year with low river flows downstream protected by a hands-off
flow constraint
Flooding None None n/a Negligible adverse impact Rated Negligible
Water Surface water abstraction suction in Abstra;:tlon qujenc?f Red_uced WatEIl' available to other abstractors, |ncreasEd ) § Perceptible
ResOUrces from River Severn Reduction in flows controls (Hands o environmental water resources pressure. Severn at abstraction Rate Adverse
flow) point assessed as ‘No Water Available’
. Efficient use of space to : :
Terrestrial Infrastructure Loss of habitat house infrastructure Permanent loss of small area of non-designated habitat co/ Perceptible
Biodiversity Canal restoration Creation of new bankside None Additional bank habitat created along new sections of canal, y Beneficial
habitat ~44km of newly created or renovated canal
Geodiversity None None n/a No impact on geodiversity from any scheme n/a n/a
Cultural Canal restoration Renovation of previously n/a Restoration of 44km of canal and improvement to historic Rated
Heritage derelict sections of canal landscape associated with canal system
Agriculture Canal restoration Loss of agricultural land None Permanent loss of ~0.02 ha Grade 3 and Grade 4 agricultural 0.017 ha/y (adj) Felieeill
land along canal route Adverse
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Source of Impact Potential Impact Mitigation Measures |Residual Impacts Assessed Impact| Rated Impact
. Reinstatement of canal itself will not cause adverse impact to
Canal restoration None None .
Landscape & landscape £70/ Perceptible
Visual Amenity y Adverse
Screening and . . . .
Infrastructure Changed landscape landscaping Minor visual impact of transfer infrastructure
Land Use Amount of land required to ~0.1ha operational land use (including canal) to yield total .
Efficiency Land take produce 1MI of water None deployable output of 66MI1/d 2410MV/haly el
: . Use of non-renewable Efficiency of use, waste .
Resource Use Mal_ntenance of site materials and generation of |minimisation and reuse |Use of consumables and maintenance etc Rated FeTEElslE
equipment - Adverse
wastes / recycling
Power requirements Use of best technology |Estimated 1,630 MWh/y from National Grid power
i ] o . Use of best technology Perceptible
Air Quality Operational vehicle Emission of air pollutants  |and use of HGVs Emissions from 12 HGV and 249,000 car movements per year £12,250/y P
movements compliant with emission |outside AQMAs
standards
. Estimated 1,630 MWh/y from National Grid, emitting
Power requirements 8741CO./vear
Climate Change Emission of carbon dioxide [Use of best technology LDaly - £58,000/y
. Emissions from 12 HGVs and 249,000 cars per year outside
Vehicle movements
AQMAs
Maintenance Increased traffic None 1 HGV/ month; average 40km round trip rural roads
Transport Change in recreational L . £499,000/
P Recreational visits opportunity on local scale Dlsmcentwes to car use, 249,000 cars/ year, average 20km round trip y
- routing of traffic
and regional scale
Recreation & Canal restoration Change in recreational Benefit Perceptible beneficial impact from 623,000 visitors annually £1,540,00/y Perceptible
Navigation opportunity on local scale associated with canal restoration net benefit Beneficial
Community None None n/a Negligible adverse impact Rated Negligible
Risk . River transfer Public concern Public consultation Major _concern_about .r'SK of river rood_lnqlfronj trlelmsfer Rated
Perception operation and importing of lower quality "foreign" water
Social . . . . Perceptible
Exclusion Scheme cost Water tariff increase None Minor potential tariff effects £380/MlI Adverse
Benefit to local economic Minor potential increase in local job opportunities associated
Local Economy |Canal restoration activity Permanent beneficial ~ |with tourism Rated Perceptible
y L impact Influx of 623,000 tourists/recreational visitors annually and Beneficial
Increase in visitors
therefore money to local area
Plant operation No.ise and vibration Noise abatement Negligible impact
Nuisance nuisance technology 1hh/y Negligible

Recreational visits

Disturbance to residents

Visitor management
plan

Dust, noise, vibration and congestion because of visitors to canal
as recreational facility
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117.4

SUMMARY

117.4.1 Summary of Environmental and Social Impacts

The Cotswold Canal Transfer (Alternative) scheme has ten significant adverse
construction impacts associated with flooding, terrestrial biodiversity, cultural
heritage, agriculture, landscape and visual amenity, land-use efficiency, risk
perception, resource use, climate change and transport. No construction benefits
have been identified.

The scheme has three significant adverse operational impacts associated with climate
change, transport and risk perception. Five operational benefits have been identified
associated with aquatic biodiversity, terrestrial biodiversity, recreation and
navigation, cultural heritage and local economy.

117.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 94,700 tonnes COx.
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 1,660 tonnes CO per year. Over the 80
year design life of the scheme, an estimated total of 227,000 tonnes CO, could be
emitted.

117.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 117.1 are incurred during
the 4 years of scheme construction, analogous to engineering capital costs (CAPEX).
The permanent environmental and social costs from Table 117.2 are recurring annual
costs over the 80 year design life of the scheme, analogous to annual average OPEX.
Totals for each of these, together with discounted environmental and social costs
were calculated and presented in Table 117.3.

Table 117.3 Environmental and Social Costs for Cotswold Canal Transfer

(Alternative)

Temporary Environmental and Social Costs £6.08M
Permanent Environmental and Social Costs £569k/y
Environmental and Social Cost (Present Value, excluding benefits) £18.1M
Annual recurring beneficial environmental and social value £1.54M/y
Environmental and Social Cost (Net Present Value, including benefits) £-15.1M

117.4.4  AISC

Assuming a yield of 66M/d (London) from engineering costs provided by Thames
Water, the average incremental cost has been calculated as £410/MI. Combining this
cost with the environmental and social costs (see Section 117.4.3) generates an
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average incremental environmental and social cost (AISC) for Cotswold Canal
Transfer (Alternative) of £380/MI. Comparable data for other schemes are shown in
Section 102.

117.5 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:

Cotswold Canals Partnership (2005). Cotswolds Canals Renaissance Phase 1. Project
Atlas. http://www.cotswoldcanalsproject.org

Thames Water (2010) (as prepared by Jacobs): Severn-Thames Transfers via the
Cotswold Canal. Version 0.7 (Draft) May 2010.
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118 REUSE: DEEPHAMS STW (60 MI/D)

118.1 SCHEME DESCRIPTION

The Deephams STW Reuse (60MI/d) scheme would involve the planned indirect
reuse of water in the London Resource Zone. Water reuse involves the treatment of
wastewater to an appropriate standard so that it may be used again for a productive
purpose. Indirect potable water reuse commonly occurs throughout the UK on an
unplanned basis. Water which has previously been used and discharged into a
natural system (e.g. river), is abstracted again further downstream, treated to an
appropriate standard and reused. Planned indirect reuse involves the discharge of
wastewater into a natural system for re-abstraction at a specific point downstream,
after dilution and natural treatment in the watercourse. Using the natural system for
transport or storage reduces perception of the water resource as treated ‘wastewater’.
Planned direct reuse involves the introduction of treated wastewater directly to the
potable water treatment system without the use of a natural system in between.

Unplanned indirect potable water reuse commonly occurs throughout the Thames
region. The potential exists for the planned indirect reuse of water in the River Lee
catchment. A proportion of wastewater from an East London STW would receive
additional treatment and be pumped into a Lee Valley Reservoir, part of the raw
water system for north London’s treated water.

The primary components of the scheme (Figure 118.1 include):

e resource supply

e treatment facilities

e pumping station, tunnel and tunnel shafts for treated water
e pipeline for reuse plant effluent

e discharge facilities

e  WTW enlargement.

The local WTW is located beside the River Lee in East London and has a production
capacity of 650MI/d. The treatment works receives raw water from the River Lee, the
New River and the River Thames via a tunnel, and from the New River wells and the
North London Artificial Recharge Scheme (NLARS). Raw water storage is provided
by a network of reservoirs with a capacity of 35,000MI (see Figure 118.1). Although
the WTW has a flexible raw water supply system, the quality of the raw water
received at the WTW is sporadically poor due to urban runoff in the River Lee
drainage basin and treated sewage effluent discharged into the River Lee further
upstream. Careful management of the raw water storage facilities is necessary to
ensure a suitable standard of raw water for treatment. This reuse scheme would
increase the reliability of supply to the WTW during periods of stress. The existing
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118.2

water treatment facilities would be upgraded to increase treatment capacity by
60Ml/d.

The STW has a capacity of 200MI/d. The effluent is discharged into a brook which
ultimately discharges into the River Lee Navigation downstream of the STW. There
are no raw water abstractions for potable supply from the River Lee downstream of
the STW. All wastewater from the STW flows to the Thames Tideway and is lost as a
resource. Using a raw water flow of 94MI/d, approximately 60MI/d could be reused
in the supply system. This reuse would increase the median production rate at the
WTW by 60MI/d. Of the 34MI/d process losses, 14MI/d will be returned to the STW,
while the remaining 20MI/d would be transferred for treatment at another East
London STW.

The existing treatment processes at the STW would be modified to include a
wastewater reuse facility. This facility would involve sequential processes of
microfiltration, ultrafiltration, reverse osmosis and disinfection by ultraviolet
irradiation. These tertiary treatment processes would be necessary because there
would be limited dilution or natural treatment of the reused water from the STW in
the supply system, which already receives a high concentration of treated effluent
from STWs upstream on the River Lee.

The treated water would be pumped to a Lee Valley Reservoir where it would be
blended with water from other sources and receive natural treatment in the
reservoirs before reaching the WTW.

The total flow of the River Lee downstream of the existing STW outfall and the
Pymmes Brook confluence would be reduced by up to 80MI/d for a stabilisation
period of one or two days while the reuse circuit is establishing (i.e. water abstracted
for potable use is returned to the STW). Under normal operation a reduction of
approximately 50MI/d would occur due to off-site transfer of treatment wastes,
losses in distribution and uses of water that do not return wastewater to the sewerage
system.

An overall construction and planning period of 6 years has been assumed, including
testing and commissioning, with an earliest operational date of 2018. The scheme
would provide additional resources to the London Resource System.

Baseline information and construction details are set out in Box 118.1.
PLANNING

This scheme would require the upgrading of treatment processes at an East London
STW, and the construction of a pipeline from the STW to a Lee Valley reservoir, and
relining or replacing a section of an existing pipeline connection to carry away
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process effluent.

In view of the scale of the treatment works extensions and length of pipelines and the
potential for significant impacts, it is likely that an EIA would be required and
screening opinions would need to be obtained from the relevant LPAs. HRA
Screening (see Volume 7 of the Plan) concluded that the scheme would have no likely
significant effects on European sites designated under the Habitats Directive and
hence would not require an Appropriate Assessment. Gaining customer acceptance
for the reuse of treated wastewater as an indirect source of potable supply could be a
significant obstacle to implementing this scheme and would require careful design
and extensive consultation with the public and statutory authorities.

Under the Greater London Authority Act (GLA Act 20071), which entered into force
in April 2008, the Mayor has the power to direct that planning applications of
‘potential strategic importance’ be determined by him in place of the LPA. Should
this scheme be deemed an application of potential strategic importance under the
Act, there is the potential for it to be called-in by the Mayor for determination rather
than by the London Borough of Enfield. The Town and Country Planning Order
20082 sets out the categories of development which may be considered of potential
strategic importance.

The Environment Agency would need to be consulted on the need for a Flood Risk
Assessment.

The lead time required for the scheme in planning terms is estimated to be up to 2
years.

1 Greate

r London Authority Act 2007

2 Town and Country Planning (Mayor of London) Order 2008 No. 580
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Figure 118.1 Scheme Layout: Deephams STW Reuse (60MI/d)
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Box 118.1 Deephams STW Reuse (60MI/d): Baseline Data and Construction
Details

Deployable output: 60MI/d average
Source: Deephams STW
Operation: London Resource Zone: All year

Construction Details:

- Construction . .
Plant Construction Area Duration Population Density
Reuse plant and pumping station at STW 1.5ha on Thames Water owned site |18 months 3,384 /km2
Inlet works, Lee Valley Reservoir 0.015 ha 2 months 3,384 /kmz2
L . Construction |Construction . .
Pipeline Length Diameter Area Duration Population Density
Lo 1.0 m pipeline in
Transfer pipelines on .STW and 5km 2.5m diameter 5ha 2 months/ site 3,384 /km?2
to a Lee Valley reservoir
tunnel
Reuse plant effluent pipeline to
sewer catchment of another East |9km 0.5m pipeline Major roads |2 months/ site 3,384 /km?
London STW
Raw water 1.6km 1.1m 1.6 2 months/ site 3,384 /km?
Baseline Data:
Watercourse Water Quality Target Ecological Sensitivity Length Population Density
Small River Lee, Source to
Lee Navigation Subsidiary |RE Class 4 Marginal (DO) Moderate abstraction sensitivity [4.9km 3,384 /km?2
B
tgg Subsidiary A, Source to RE Class 3 Compliant Moderate abstraction sensitivity|7.8km 3,384 /km?2
Salmon Brook to STW RE Class 4 — Marginal (DO) Moderate abstraction sensitivity |4.9 km 3,384 /km2
Brooks RE Class 4 — Marginal (BOD) |Moderate abstraction sensitivity|12.8km 3,384 /km2
River Lee, Kings Weir to RE Class 2 — Marginal (pH - s »
Tottenham Lock Alkaline) Moderate abstraction sensitivity|18.1km 3,384 /km
Criteria Sitest Pipelinest
Air Quality Management  |Within AQMAs and London Low Emissions Zone (LEZ) Within
Areas
Archaeological Sites No designated assets within 50m of proposed development. Unlikely to require
The Lee Valley has been recognised as a site of Mesolithic palaeo-|excavation of new
environmental resources3 ground.
Conservation Designations |Four SSSls, 1 Ramsar, 1 SPA <2.5km
Land Classification Deephams STW, a second local STW and the local WTW are located close to |Route of the tunnel
a Green Belt designation; mostly brownfield and pipeline within
areas of urban land
Landscape Designations No landscape designations None
Recreational Resources Lee Valley Regional Park None
Flood Risk Zone Site within FRZ 2 and 3 n/a
Water Resources London CAMS Lee WRMU- Over-abstracted
Surface water (point source pollution) -At risk
Surface water (diffuse pollution) -At risk
Groundwater (point source pollution) -Not assessed
Groundwater (diffuse pollution)- Not assessed
tFurther details in Appendix 5
3 NMR Wetland Heritage List data 111006 — spreadsheet supplied by English Heritage
Cascade Consulting 118.Deephams STW Reuse 60MI/d
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Table 118.1 Residual Environmental

and Social Impacts for Deephams STW Reuse (60MI/d): Construction Impacts

Source of Impact Potential Impact Mitigation Measures Residual Impacts Assessed Rated
Impact Impact
Aquatic Increased levels of Site management and
qua - None suspended sediment in 9 - Minor impacts on aquatic biodiversity om.y Negligible
Biodiversity nearby watercourses construction practices
. . Contamination from site |Site management and . . L Perceptible
Water Quality |General construction runoff construction practices Low risk to water quality from pollution incidents Rated Adverse
Lo . Loss of floodplain and .
. Site is located in an area of Zone2 &3 |. - . Flood compensation for loss _ . _
Fluvial fluvial flood risk ;ncrease in flood risk of 1ha floodplain Negligible adverse impact Rated Negligible
ownstream
Site is located in an area of Zone 2 (1 in Loss of floodplain and Floodplain compensation
: 100 year to 1in 1,000 year) and Zone 3 |; oocpIan | and use of appropriate :
Flooding - increase in flood risk - h Impact on an area of Zone 2 & 3 flood risk Rated
(1in 100 year or more frequently) downstream sustainable drainage
fluvial flood risk techniques
Water . T . - . . . Perceptible
Resources Construction and commissioning Use of water Good working practices Minor water use during construction Rated Adverse
. Damage to non- L Loss damage to 1.5 ha of non-designated terrestrial habitat .
Terrestrial . - . Timing of works and .\ | Perceptible
Biodiversity General construction ggf:"ﬂgged terrestrial location of pipeline routes  |Loss damage to O ha of hedgerow habitat over 10 years 15 ha.y (adj) Adverse
Geodiversity None None n/a Negligible adverse impact Rated Negligible
Excavation could impact on unknown buried assets. No
Cultural Excavation for pipelines, tunnels, Damage to unknown Watching brief, surveys and d_eS|gnated assets V.V'thm 50m. The L_ee va_lley Is an important Perceptible
. . . LS. site for palaeo-environmental deposits. Site has been Rated
Heritage foundations artefacts investigation - . - i . Adverse
previously disturbed reducing the likelihood construction
impacts
Agriculture None None n/a Negligible adverse impact Oha.y (adj) | Negligible
Landscape & Construction of recveling plant Visual impact from 1.5ha for total 18 month construction
: pe & : ; yeling prant, Altered aesthetic value  [Screening period, including views from Lea Valley Park, and public £24,360 | Negligible
Visual Amenity |pumping stations and pipelines - - -
rights of way. Area is non-designated and urban
Ié?f?ggnsfy Construction of plant and pipelines Loss of Greenfield land IL;?]ZOf previously developed Loss of 3.1ha of mostly brownfield land Rated Negligible
- Use of renewable materials, .
Resource Use |General construction Consumption of minimisation of wastes, Minor use of materials and the generation of wastes Rated FeEilale
materials . Adverse
recycling and reuse
Air Qualit General construction Emissions of air Use of HGVs compliant with|Emissions from 2,404 HGV movements within 2.5km of an £1302
Y pollutants emissions standards AQMA and within London LEZ '
Construction materials issi Estimated 8,550tCO2 embodied in construction materials
Climate Change - - E_mlgsmn of carbon None - 2 - £434,000
Fuel use during construction dioxide Estimated 120tCO. emitted from fuel use
Traffic congestion, noise, 2,404 HGV movements over 18 month construction period, Perceptible
Transport General construction vibration and dust from |None average 40km round trip on urban central peak roads (50%) £150,000 Aderse

HGVs

and urban central off-peak roads (50%)
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. s . Assessed Rated
Source of Impact Potential Impact Mitigation Measures Residual Impacts Impact Impact
Recreation & . Severance of public Temporary footpath Dlsruptlon_ to pub_||c _rl_ghts Of. way gffected overa perloq of 18
L General construction . - months. Risk of significant disruption to major recreational £74,000
Navigation footpaths diversions
resources such as Lee Valley Park
. Lo . . i . Perceptible
Community Pipeline construction Community severance None Negligible adverse impact Rated .
Risk Perception|None None n/a Negligible adverse impact Rated Negligible
Social . n/a n/a n/a No impact on social exclusion from any scheme n/a n/a
Exclusion
A . LOS.S of trade by local Minor disruption to local business community during Perceptible
Local Economy |Pipeline construction businesses due to None . o . Rated
construction and pipeline laying Adverse
roadworks
. . Vibration, noise and dust . . Minor vibration, noise and dust nuisance around sites and Perceptible
Nuisance General construction nuisance Good construction practice pipeline route over an 18 month period 300hh Adverse
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Table 118.2 Residual Environmental and Social Impacts for Deephams STW Reuse (60MI/d): Operational Impacts

Source of Impact Potential Impact Mitigation Residual Impacts Assessed Rated
Measures Impact Impact
Aquatic . Reduction in riverine Moderate impact from up to 80MI/d reduction in effluent flow to the local Perceptible
o . Scheme operation - None . Rated
Biodiversity ecosystem quality brooks and R Lee during reuse plant start-up Adverse
Deephams STW effluent Change in water quality Potential for decrease in water quality of watercourses downstream of
Water Quality divel:sion in watercourses below [None existing STW discharge with currently poor water quality, reduction in Rated Negligible
existing outfall brook from GQA Class C for 2.8km
Reduction in total flow of watercourses below outfall by up to 80MI/d
Diversion of STW effluent Change in watercourse during re-use plant start-up and 50MI/d during normal operation.
Fluvial 10 a Lee Valley Reservoir flow below existing None Moderate change in water level of downstream brooks and canalised R Lee | £3,394,000/y
Y outfall Navigation for 18km to confluences with River Thames. Could potentially
affect >5,000 persons within 10 km of river
Flooding None None n/a Negligible adverse impact Rated Negligible
Water Increased capacity to Overuse of available Reuse of existing - . _
Resources meet demand for water  |water resources resources Negligible adverse impact Rated Negllpltle
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 Above-ground Potential drying Changes to river water levels unlikely to cause impact as river/groundwater
. infrastructure or scheme |impacts. Impact on Sensitive design connectivity interrupted due to canalization. Above-ground infrastructure Rated Negligible
Heritage . . - . . e . . . o -
operation above ground setting unlikely to disturb setting of existing historic environment at existing site
Agriculture None None n/a No loss of agricultural land Oha/y Negligible
Landscape & . . .
Visual Amenity None None n/a Negligible adverse impact £0/y Negligible
Land Use Amo_unt of land Use of previously - At
S Use of land required to produce 1 60 MI/d (average) produced from 0.1ha land utilised 22,000 Ml/ha/y | Negligible
Efficiency MI of water developed land
Maintenance of plant and |[Use of non-renewable |Efficiency of use, waste Perceptible
Resource Use equipment and re-supply |materials and minimisation and reuse |Use of consumables in tertiary treatment plant Rated Adv’;rse
of consumables generation of wastes / recycling
Power requirements - . Use of HGVs compliant |Emissions from 25,930MWh/y National Grid power
. . _ _ Emission of air : . — — ——
Air Quality Operational vehicle pollutants with emissions Emissions from 12 HGVs per year within 2.5km of an AQMA and within £98,200/y
movements standards London LEZ
Power requirements Emission of carbon Estimated 25,950MWh/y from National Grid, emitting 13,900tCO./year
Climate Change [Qperational vehicle dioxide Use of best technology Esti 41 / itted f fuel £292,000/y
movements stimated 1tCOz/year emitted from fuel use
Maintenance, chemical . .
Transport delivery and sludge Increased traffic Routing 1 HGV /' month; average 40km round trip on urban central peak roads E751/y Negligible

disposal

(50%) and urban central off-peak roads (50%)
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existing STW operations

. Mitigation . Assessed Rated
Source of Impact Potential Impact Measures Residual Impacts Impact Impact
Recreation & - . .
Navigation None None n/a Negligible adverse impact £0/y Negligible
Community None None n/a Negligible adverse impact Rated Negligible
. . Reuse of water from STW |Public concern over . . Moderate concern about drinking water quality from planned indirect Perceptible
Risk Perception A Public consultation Rated
for potable supply planned indirect reuse effluent reuse Adverse
Social Exclusion|Scheme cost Water tariff increase None Potential minor tariff increase £830/MlI Pczgsg:lstéle
Local Economy |None None n/a Negligible adverse impact Rated Negligible
. Maintenance and sludge |[Noise, dust and odour [Noise and odour Negligible increase in noise, dust and odour nuisance from baseline of _
Nuisance disposal nuisance abatement technology 11hh/y Azl
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118.3 ENVIRONMENTAL AND SOCIAL ASSESSMENT

An environmental and social assessment of the scheme was undertaken. The
assessment of the construction phase is presented in Table 118.1, the operational
phase in Table 118.2. 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. All residual impacts are also expressed, in the rated impact
column, as rated values for the strategic environmental assessment.

118.4 SUMMARY
118.4.1 Summary of Environmental and Social Impacts

The Deephams STW Reuse (60MI/d) scheme has four significant adverse
construction impacts associated with flooding, air quality, climate change, recreation
and navigation. No construction benefits have been identified.

The scheme has three significant adverse operational impacts associated with fluvial
impacts, air quality and climate change. No operational benefits have been identified.

118.4.2 Carbon Assessment

For the construction phase, the embodied carbon of construction materials together
with emissions from fuel use for transport have been estimated at 8,670 tonnes CO..
For the operation phase, power generation emissions together with emissions from
fuel use for transport have been estimated at 13,900 tonnes CO; per year. Over the
80 year design life of the scheme, an estimated total of 1,120,000 tonnes CO- could be
emitted.

118.4.3 Environmental and Social Costs

The temporary environmental and social costs from Table 118.1 are incurred during
the 18 months of scheme construction, analogous to engineering capital costs
(CAPEX). The permanent environmental and social costs from Table 118.2 are
recurring annual costs over the 80 year design life of the scheme, analogous to annual
average OPEX. Totals for each of these, together with discounted environmental and
social costs were calculated and presented in Table 118.3.

Table 118.3 Environmental and Social Costs for Deephams STW Reuse

(60MI/d)
Temporary Environmental and Social Costs £0.68M
Permanent Environmental and Social Costs £4.33M/y
Environmental and Social Cost (Net Present Value) £93.9M
Cascade Consulting 118. Deephams STW Reuse 60MI/d
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118.4.4 AISC

Assuming an annual average scheme yield of 60MI/d and from engineering costs
provided by Thames Water, the average incremental cost has been calculated as
£631/MI. Combining this cost with the environmental and social costs (see Section
118.3) generates an average incremental environmental and social cost (AISC) for the
Deephams STW Reuse (60MI/d) scheme of £830/MIl. Comparable data for other
schemes are shown in Section 102.

118.5 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:

Thames Water (2008). 2VKG-WT288 Study Report Deephams 95MI/d Effluent
Reuse
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