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APPENDIX 1 
METHODOLOGY FOR ASSESSMENT OF IMPACTS 

In this appendix, the methodology for the assessment of impacts for each criteria are 
presented sequentially, first for construction impacts, then for operational impacts.  Each 
sub-section describes the basis for monetisation, quantification or rating of that impact.  The 
relevant monetisation studies are reviewed in Appendix 2 and where applicable are 
summarised in the tables below. 

CONSTRUCTION IMPACTS  

A number of standard descriptors are required for derivation of construction impacts: the 
construction site working area, period of construction works at an individual site and the 
number of heavy goods vehicles (HGVs) to deliver materials to site and remove spoil and 
wastes.  Where these data have not been available from scheme-specific data sources, the 
following assumptions have been used. 

The construction site working area around each borehole has been assumed as 0.2ha.  For 
WTW, construction of a new WTW has been assumed to require a working site area of 0.5ha; 
a WTW upgrade 0.2ha; installation of additional treatment units 0.1ha.  For STW upgrade 
0.2ha has been assumed.  A rural pipeline working corridor of 20m has been assumed; 10m 
in urban areas. 

The construction period for new borehole digging/drilling or borehole modification has been 
assumed as 1 month.  For WTW, construction of a new WTW has been assumed to require a 
construction period of 6 months; a WTW upgrade 5 months; installation of additional 
treatment units 2 months.  For STW upgrade 12 months has been assumed. 

Borehole construction activities have been assumed to require 4 HGV movements for 
delivery of casings, pumps and to remove spoil.  For WTW, construction of a new WTW has 
been assumed to require 60 HGVs; a WTW upgrade 50 HGVs; installation of additional 
treatment units 10HGVs.  For STW upgrade 120 HGVs have been assumed. 

For pipelines an assumption has been made that 64 pipes of up to 300mm diameter and 
5.5m length can be delivered on one HGV.  For rural pipelines the excavated spoil has been 
assumed to be used within the pipeline corridor during restoration works.  For urban 
pipelines an assumption has been made that 18 tonnes of spoil (12m3) can be removed in one 
HGV, equivalent to the spoil removed from 12m of pipeline fitted.  

Aquatic Biodiversity (Quantified) 

Quantified as the impact of construction activities at both the area of sites and pipeline 
corridors on aquatic biodiversity. 
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At construction sites, the quantification is the length of river habitat impacted (m) assuming 
1m is the potential reduction by 1 biological GQA class extending for 1m downstream.  The 
quantification also factors the duration of relevant construction activities, for a minimum of 
one year. 

For pipeline corridors, the quantification is the impact on ditches.  The length of ditch 
habitat impacted (m), assumes 1m width of ditch habitat impacted every 200m of pipeline 
corridor.  For a typical rural pipeline corridor of 10m width, assume 50m length of ditch 
affected per km of pipeline corridor.  The quantification also factors the duration of 
construction activities, for a minimum of one year. 

No beneficial impacts have been identified for aquatic biodiversity from the construction of 
any scheme. 

Water Quality (Rated) 

Rated reduction in surface water or groundwater quality, factoring change in WFD status, 
chemical GQA, NWC estuary class, or in phosphorus, suspended solids, or nitrate 
concentrations.  The rating scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for water quality from the construction of any 
scheme. 

Fluvial (Rated) 

Rated adverse effects on surface water hydrology and geomorphology, such as exacerbation 
of low surface water flows and changes to erosion/deposition properties.  The rating scale 
used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for fluvial from the construction of any scheme. 

Flooding (Rated) 

Adverse impacts rated according to the location of the scheme construction sites within 
Flood Risk Zones (PPS25) identified by the Environment Agency and the requirements for 
undertaking a Flood Risk Assessment (FRA) and inclusion of flood compensation/ 
mitigation measures within scheme design. 

Flood Risk Zone (FRZ) Classification FRZ 1 FRZ 2 FRZ 3 
EA assessment of flood 
risk  

<1 in 1,000 annual 
probability of river or sea 
flooding in any year 

Between 1 in 100 and 1 in 
1, 000 annual probability 
of river flooding or 
between a 1 in 200 and 1 
in 1, 000 annual 
probability of sea flooding 
in any year 

1 in 100 or greater annual 
probability of river 
flooding or a 1 in 200 or 
greater annual probability 
of flooding from the sea in 
any year. 

Site area < 1ha FRA probably required FRA probably required FRA probably required 
Site area > than 1ha FRA probably required FRA probably required FRA probably required 
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The rating scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for flooding from the construction of any scheme. 

Water Resources (Rated) 

Adverse impacts rated according to level of water use (e.g. in concrete) and extent of 
promotion of water efficiency during construction and plant commissioning.  The rating 
scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for water resources from the construction of any 
scheme. 

Terrestrial Biodiversity (Quantified) 

Quantified as the impact of construction activities at both the area of sites and pipeline 
corridors on terrestrial biodiversity. 

At construction sites, the quantification is the area of construction activities, impacting 
terrestrial ecosystems.  Area (ha) of construction activities impacting SSSI x duration of 
construction activities (years).  A minimum duration of impact of 1 year is assumed.  Other 
designated and non-designated areas for nature conservation are adjusted from SSSI: 

• Internationally designated:  SSSI x 2 

• Nationally designated:  SSSI x 1 

• Local Nature Reserve (LNR):  SSSI x 0.5 

• Non-designated:  SSSI x 0.1 

For rural pipeline corridors less than 10km in length, the above methodology has been used, 
applied to the pipeline corridor construction working area (20m wide corridor for rural 
pipelines). 

For rural pipeline corridors 10km in length or longer, the quantification is the area of 
hedgerow impacted by rural pipeline corridors.  The quantification assumes 1m width of 
hedgerow impacted every 50m of pipeline corridor.  For a typical rural pipeline corridor of 
10m width, 0.02ha hedgerow habitat impacted per km rural pipeline.  Nature conservation 
status of hedgerow assumed equivalent to LNR, minimum duration of impact (for hedgerow 
regeneration) 10 years.  Habitats in the remaining area of the pipeline corridor are assessed 
using the methodology in Section 3a.  For example, for 1km rural pipeline corridor width 
10m with construction activities in non-designated habitats: [Hedgerow: 0.02ha x 0.5 (LNR 
factor) x 10 years = 0.1ha.y (adj)] + [Corridor: 10m x 1km x 0.1 (non-designation factor) x 1 
year = 0.1ha.y (adj)] = 0.2 ha.y (adj).  No terrestrial biodiversity impacts have been 
quantified for urban pipeline corridors. 

No beneficial impacts have been identified for terrestrial biodiversity from the construction 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

 
Cascade Consulting Appendix 1. Methodology for Assessment of Impacts 

A1- 4 

of any scheme. 

Geodiversity (Rated) 

Adverse impacts identified as proximity and potential effect of construction activities on sites 
nationally designated as Sites of Special Scientific Interest (SSSI) either entirely or partially 
for their geological features.  The locations of these sites was identified using data from the 
Joint Nature Conservation Committee’s Geological Conservation Review database 
(http://www.jncc.gov.uk/page-2947) and their individual SSSI citation.  The rating scale 
used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for geodiversity from the construction of any 
scheme. 

Cultural Heritage (Rated) 

Adverse impacts identified on account of requirement for excavation, both urban and rural, 
including pipeline corridors, with potential to disturb unforeseen archaeological sites.  The 
proximity of scheme construction activities to designated historic assets has been 
considered, as has potential to disturb wetland palaeo-environmental resources.  The rating 
scale used is presented in the SEA methodology, Appendix 4. 

Designated assets were identified from GIS datasets available from English Heritage at 
http://services.english-heritage.org.uk/NMRDataDownload/ . Conservation Areas were 
identified from Local Authority websites where available.  Approximate locations of areas 
important for palaeo-environmental deposits were identified according to a spreadsheet 
supplied by English Heritage (National Monument Record Wetland Heritage List Data 
111006).   

No beneficial impacts have been identified for cultural heritage from the construction of any 
scheme. 

Agriculture (Quantified) 

Quantified as the area (ha) of agricultural landtake for scheme construction x duration of 
loss, assuming minimum duration of one year.  Agricultural land quality was identified from 
Natural England’s register of Agricultural Land Classification (ALC) - Provisional (England) 
Version 1.0 dated 10/01/2002 as viewed spatially on the Multi-Agency Government 
interactive map http://www.magic.gov.uk.  Classification was undertaken in 1976 with no 
subsequent comprehensive programme to re-survey all areas in detail; from 1999, the 
amount of field surveying carried out by the RDS has been substantially reduced. 

Agricultural land quality is factored as follows: 

• Best and most versatile agricultural land (i.e. ALC Grades 1, 2 & 3a): x 1 
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• Agricultural land of lower quality: x 0.5 

Therefore 1 hectare year (ha.y) (adj) equivalent to temporary loss of 1ha best and most 
versatile agricultural land for construction activities lasting one year.   

No beneficial impacts have been identified for agriculture from the construction of any 
scheme. 

Landscape & Visual Amenity (Monetised) 

Monetised as the landscape impact and visual disamenity value of construction activities at 
sites and along pipeline corridors.  

For general landscape and visual amenity the following willingness to pay values (2007 
prices) from Entec (2004) attempt to account for the non-market benefits associated with 
undeveloped land (which include terrestrial biodiversity, landscape, and visual cultural 
heritage) (see also Appendix 2): 

Region £/ha/y Region £/ha/y 
London 837 North West 886 
East 496 South East 707 
East Midlands 580 South West 681 
West Midlands 696 Yorkshire and Humber 629 
North East 610   
The duration of construction activities at each individual site is factored into the calculation. 

For visual disamenity and landscape impacts from pipeline corridors a willingness to pay 
value (2007 prices) of £6.03/household/y (Garrod & Willis, 1998, see also Appendix 2) has 
been used.  The duration of construction activities at each individual site is factored into the 
calculation together with the resident population within 1km either side of the pipeline 
corridor. 

The proximity of scheme construction activities to Areas of Outstanding Natural Beauty 
(AONBs) has also been noted. 

No beneficial impacts have been identified for landscape & visual amenity from the 
construction of any scheme. 

Land Use Efficiency (Rated) 

Adverse impacts identified as the landtake for construction and the land use type: Greenfield 
or brownfield.  Construction activities on Thames Water operational sites was also noted.  
The rating scale used is presented in the SEA methodology, Appendix 4. 

Greenfield land was identified using professional judgement as land that has not previously 
been used for urban development.  Brownfield land was identified using professional 
judgement as previously developed land, or land that contains or contained a permanent 
structure and associated infrastructure.  Brownfield land occurs in rural and urban areas, but 
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does not include agricultural or forestry land or buildings.  The definition laid down in 
Government policy, which all local planning authorities should follow, is in Annex B of 
Planning Policy Statement 3: Housing.  Spatial information sources included Ordnance 
Survey 1:50,000 scale maps and aerial photography from Getmapping’s Millennium map (as 
viewed spatially on Multimap.com). 

No beneficial impacts have been identified for land use efficiency from the construction of 
any scheme. 

Resource Use (Rated) 

Adverse impacts rated according to level of consumption of materials and production of 
wastes during construction activities, taking into consideration levels of reuse and recycling.  
The rating scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for resource use from the construction of any 
scheme.  

Air Quality (Monetised) 

Monetised using the contingent valuation of health impacts associated with vehicle 
movements from scheme construction.   

For off-site heavy goods vehicle (HGV) and light goods vehicle (LGV) movements, the 
distance travelled per road type is required, with categories and costings (2007 prices) as 
below (AEAT, 2005; see also Appendix 2): 

Urban 1.35 p/HGV km 0.23 p/LGV km 
Rural 1.15 p/HGV km 0.22 p/LGV km 
Motorway 1.18 p/HGV km 0.48 p/LGV km 
 
For on-site excavators and earth movers movements associated with reservoir construction 
activities, the volume of fuel use is required, with unit costings (2007 prices) developed from 
the case study presented below: 

~150 excavators and earth movers each for 50hours/week, 35 weeks/year, 4 years = 
1.05M hours total excavators and earth movers using a total of 62.4Ml diesel 
0.2g NOx/break horse power (BHP) hour; assume 225-450BHP/ excavators and earth 
movers would be used (mean = 340 BHP) = 357M BHP hours = 71 tonnes NOx 
71 tonnes NOx for 62.4Ml fuel use; £2,691/tonne NOx (AEAT, 2005) 

Nitrous oxides 
(NOx) 

£3,062/Ml on-site diesel 

0.01g of PM2.5/BHP hour 
357M BHP hours = 3.55 tonnes PM2.5 
3.55 tonnes PM2.5 for 62.4Ml fuel use; £25,530/tonne PM2.5 (AEAT, 2005) 

Fine particulate 
material (PM2.5) 

£1,452/Ml on-site diesel 

Total £4,514/Ml on-site diesel 

 
The proximity of scheme construction activities to declared Air Quality Management Areas 
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(AQMAs) has been considered; also whether the scheme would be located within the London 
Low Emission Zone (LEZ). 

No beneficial impacts have been identified for air quality from the construction of any 
scheme. 

Climate Change (Monetised) 

Monetised as the embodied carbon within construction materials (see Appendix 3) and the 
marginal cost of greenhouse gas emissions associated with vehicle movements from scheme 
construction.   

For off-site heavy goods vehicle (HGV) and light goods vehicle (LGV) movements, the 
distance travelled per road type is required, with categories and costings (2008 non-traded 
price of £50/tCO2e (2009 prices) as below (HM Treasury and DECC, 2010; see also 
Appendix 2): 

Urban 6.24 p/HGV km 1.16 p/LGV km 
Rural 5.92 p/HGV km 1.00 p/LGV km 
Motorway 7.53 p/HGV km 1.54 p/LGV km 
 
For on-site excavators and earth movers movements associated with reservoir construction 
activities, the volume of fuel use is required.  Using the Defra energy and CO2 statistics value 
of 3.19 tonnes CO2 per tonne diesel and a standard density of diesel of 835g/l (835 
tonnes/Ml) gives an emission rate of 2,664 tonnes CO2 per Ml diesel.  Using the HM 
Treasury and DECC (2010) non-traded price of carbon of £50.0/tonne CO2 equivalent (2008 
value in 2009 prices) gives a unit cost of £133,000/Ml diesel used in on-site activities. 

No beneficial impacts have been identified for climate change from the construction of any 
scheme. 

Transport (Monetised)  

Monetised using the marginal cost of congestion associated with off-site heavy goods vehicle 
(HGV) and light goods vehicle (LGV) movements from scheme construction.  Distance 
travelled per road type is required, with categories and costings (2007 prices) as below 
(Sansom et al, 2001; see also Appendix 2): 

Motorway 30.1 p/HGV km 14.4 p/LGV km 
Urban central peak 202.0 p/HGV km 96.6 p/LGV km 
Urban central off-peak 110.9 p/HGV km 53.0 p/LGV km 
Urban non-central peak 57.1 p/HGV km 27.3 p/LGV km 
Urban non-central off-peak 32.2 p/HGV km 15.4 p/LGV km 
Other urban peak 19.7 p/HGV km 9.4 p/LGV km 
Other urban off-peak 11.5 p/HGV km 5.5 p/LGV km 
Rural trunk and principal 21.7 p/HGV km 10.4 p/LGV km 
Other rural 6.9 p/HGV km 3.3 p/LGV km 
 
No beneficial impacts have been identified for transport from the construction of any 
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scheme. 

Recreation and Navigation (Monetised) 

Monetised as the disruption to footpaths from construction activities using a willingness to 
pay value (2007 prices) of £1.74/person/y (Willis & Garrod, 1990, see also Appendix 2).  The 
duration of construction activities at each individual site is factored into the calculation 
together with the resident population within 1km of the site boundary and 1km either side of 
the pipeline corridor.  A usage factor scalar of 17 visits per person per year has been included. 

The proximity of scheme construction activities to major and local recreational resources has 
also been noted.  Major recreational resources have been identified in the context of this 
study as National Trails, Forestry Commission/National Trust sites and National Cycle 
Routes.  Local recreational resources have been identified in the context of this study as local 
footpaths, bridleways, cycle routes, parks and golf courses. 

No beneficial impacts have been identified for recreation & navigation from the 
construction of any scheme. 

Community (Rated) 

Adverse impacts rated according to extent of disruption or damage to communities in terms 
of community severance, increased inequality, sense of place, or community blight.  The 
rating scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for community from the construction of any 
scheme. 

Risk Perception (Rated) 

Adverse impacts rated according to levels of public concern regarding perception of a range 
of risks including: 

• accidents involving HGVs 

• water quality risks to health caused by construction activities. 

The rating scale used is presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for risk perception from the construction of any 
scheme. 

Social Exclusion (Rated) 

Adverse impacts rated according to extent of issues relating to access and affordability 
caused by installation/ construction of the scheme.  The rating scale used is presented in the 
SEA methodology, Appendix 4. 
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No beneficial impacts have been identified for social exclusion from the construction of any 
scheme. 

Local Economy (Rated) 

Adverse impacts rated according to the extent of sterilisation of economic activity and 
disruption of businesses, including from construction in pipeline corridors.  Adverse impacts 
also include the level of job displacement from new jobs being filled by newcomers.  The 
rating scale used is presented in the SEA methodology, Appendix 4. 

Beneficial impacts rated according to extent of increase in job opportunities for local labour 
force, level of inward investment and diversification of the local economy. 

Nuisance (Quantified) 

Households impacted by noise, vibration, dust, odour or other nuisances during scheme 
construction.  For construction sites, impacted areas assumed to be within 100m radius of 
the site perimeter.  For pipeline corridors, impacted areas assumed 50m laterally from 
corridor (each side).  The number of households per unit area is required, derived from 
population density data (from government housing statistics) and average household sizing 
of 2.34 population/household (average household size according to Census 2001, these data 
were used to ensure consistency across schemes).  Factor duration of construction activities, 
assuming that 1km of pipeline laid per month, to obtain quantity in household years (hh.y).  

No beneficial impacts have been identified for nuisance from the construction of any 
scheme. 

OPERATIONAL IMPACTS 

Aquatic Biodiversity (Rated) 

Rated adverse effects on the permanent loss of internationally or nationally designated 
aquatic or wetland habitat.  Rated beneficial impact from any improvement in aquatic 
ecosystem quality or the direct creation of aquatic or wetland habitat.  The rating scale used 
is presented in the SEA methodology, Appendix 4. 

Water Quality (Rated) 

Rated reduction or improvement in surface water or groundwater quality, factoring change 
in WFD status, chemical GQA, NWC estuary class, or in phosphorus, suspended solids, or 
nitrate concentrations.  Current water quality targets (RE class targets) and compliance (in 
2006) identified from the EA website.  WFD risks to water quality standards identified from 
the Defra River Basin Characterisation Reports.  The rating scale used is presented in the 
SEA methodology, Appendix 4. 

Fluvial (Monetised)  
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Monetised as the change in water level of watercourses (adverse or beneficial) from scheme 
operation.  Length of river potentially impacted required, together with the resident 
population within 10km of the watercourse, with categories and costings (2007 prices) as 
below (Eftec & CSERGE, 1998; see also Appendix 2): 

Minor change in water level (5cm) £3.41/ household/year 
Moderate change in water level (45cm) £7.62/ household/year 
 
Flooding (Rated) 

It has been assumed that any schemes impacting floodplains would require mitigation 
within their construction phase.  Therefore, no schemes’ operation has been considered to 
have an adverse impact on flooding.  

Beneficial impacts rated according to extent of reduced risk of flooding for example from 
promotion of sustainable urban drainage. 

Water Resources (Rated) 

Adverse impact on water resources rated in terms of the extent to which the scheme draws 
upon stressed water resources.  Environment Agency CAMS water resource status in the 
appropriate water resource management unit was identified (over abstracted, over licensed, 
no water available, water available).  The rating scale used is presented in the SEA 
methodology, Appendix 4. 

Beneficial impact rated in terms of the extent to which the scheme reduces the requirement 
for abstraction. 

Terrestrial Biodiversity (Monetised) 

Permanent loss of unit area (ha) internationally or nationally designated terrestrial habitat 
monetised as the willingness to pay for their continued conservation (2007 prices) of 
£5,178/ha/y (Willis, 1989, see also Appendix 2).   

The beneficial impact of landscaped areas around operational reservoirs has been included 
in the monetised recreational value of the reservoir itself.  However, where woodland areas 
are created, these could be additive depending on size and use.  Assuming that woodland 
creation is large enough to constitute a recreational destination in itself and that recreational 
use (e.g. woodland walks) the beneficial impact could be monetised as a willingness to pay 
(2007 prices) of £1.29/person visit/y (Bateman et al 1996, see also Appendix 2).  For each of 
the reservoir schemes assessed 100,000-250,000 visitors per year could be anticipated; 
using an assumed upper value of 200,000 visitors per year provides a terrestrial biodiversity 
benefit of £258,000/y. 

Geodiversity 
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No adverse or beneficial impacts have been identified for geodiversity from the operation of 
any scheme. 

Cultural Heritage (Rated) 

Adverse impacts identified on account of requirement for abstraction such that groundwater 
levels could be drawn down to cause drying impacts on buried archaeological deposits, 
particularly in areas known to be important for palaeo-environmental resources.  Adverse 
impacts also identified where above-ground infrastructure of water level changes could 
potentially disturb setting, taking account proximity to designated historic assets.   

Beneficial impacts were identified where scheme could help to protect buried assets by 
maintaining water levels, or where historic assets were restored.  The rating scale used is 
presented in the SEA methodology, Appendix 4. 

Designated assets were identified from GIS datasets available from English Heritage at 
http://services.english-heritage.org.uk/NMRDataDownload/. Conservation Areas were 
identified from Local Authority websites where available.  Approximate locations of areas 
important for palaeo-environmental deposits were identified according to a spreadsheet 
supplied by English Heritage (National Monument Record Wetland Heritage List Data 
111006).   

Agriculture (Quantified) 

Quantified as the area (ha) of net permanent agricultural landtake.  Agricultural land quality 
was identified from Natural England’s register of Agricultural Land Classification (ALC) - 
Provisional (England) Version 1.0 dated 10/01/2002 as viewed spatially on the Multi-Agency 
Government interactive map http://www.magic.gov.uk.  Classification was undertaken in 
1976 with no subsequent comprehensive programme to re-survey all areas in detail; from 
1999, the amount of field surveying carried out by the RDS has been substantially reduced. 

Agricultural land quality is factored as follows: 

• Best and most versatile agricultural land (i.e. ALC Grades 1, 2 & 3a): x 1 

• Agricultural land of lower quality: x 0.5 

Therefore 1 hectare per year (ha/y) (adj) equivalent to permanent loss of 2ha agricultural 
land of lower quality.  The minimum permanent agricultural landtake has been assessed as 
the (assumed) operational site area of a new WTW, 0.01ha. 

No beneficial impacts have been identified for agriculture from the operation of any scheme. 

Landscape and Visual Amenity (Monetised)  

Monetised as the landscape impact and visual disamenity value of new infrastructure at 
sites.  Modifications to existing sites which do not include any significant additional site 
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buildings have been assessed as negligible – for example upgrading water treatment works 
and new boreholes. 

For general landscape and visual amenity the following willingness to pay values (2007 
prices) attempt to account for the non-market benefits associated with undeveloped land 
(which include terrestrial biodiversity, landscape, and visual cultural heritage) (Garrod & 
Willis, 1998, see also Appendix 2): 

Region £/ha/y Region £/ha/y 
London 837 North West 886 
East 496 South East 707 
East Midlands 580 South West 681 
West Midlands 696 Yorkshire and Humber 629 
North East 610   
The proximity of sites to Areas of Outstanding Natural Beauty (AONBs) has also been noted. 

No beneficial impacts have been identified for landscape & visual amenity from the 
operation of any scheme. 

Land Use Efficiency (Quantified) 

Quantification of the yield of water per unit landtake.  Derived as the annual average water 
resource yield of the scheme in Ml per year divided by the permanent landtake for scheme 
operation (ha).  For schemes with no additional landtake, including those exclusively on 
Thames Water operational sites, the impact was assessed as “not applicable”. 

No beneficial impacts have been identified for land use efficiency from the operation of any 
scheme. 

Resource Use (Rated) 

Rated according to operational levels of consumption of materials and production of wastes 
and taking into consideration levels of reuse and recycling.  The rating scale used is 
presented in the SEA methodology, Appendix 4. 

No beneficial impacts have been identified for resource use from the operation of any 
scheme. 

Air Quality (Monetised)  

Monetised using the contingent valuation of health impacts associated with emissions from 
net operational power requirements and vehicle movements from scheme operation.   

Data from 2004 are available for emissions during the generation of power from the 
National Grid, indicative of the current and future mixture of power generation sources, with 
categories and costings (2007 prices) as below (AEAT, 2005; see also Appendix 2): 
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Pollutant 
Total National Grid emissions 
from the generation of 401,357 

GWh (2004) 

Emissions per 
MWh 

Marginal cost per tonne 
emitted (2007 prices) 

(AEAT, 2004) 

Marginal cost of 
power generation 

(2007 prices) 
Nitrous oxides (NOx) 350,000 tonnes 0.872 kg £800 £0.70/MWh 
Sulphur dioxide (SO2) 496,000 tonnes 1.236 kg £2,493 £3.08/MWh 
Volatile organic 
compounds (VOCs) 4,320 tonnes 0.011 kg £727 £0.01/MWh 

Total - - - £3.79/MWh 
 
For off-site heavy goods vehicle (HGV) and light goods vehicle (LGV) movements, the 
distance travelled per road type is required, with categories and costings (2007 prices) as 
below (AEAT, 2005; see also Appendix 2): 

Urban 1.35 p/HGV km 0.23 p/LGV km 
Rural 1.15 p/HGV km 0.22 p/LGV km 
Motorway 1.18 p/HGV km 0.48 p/LGV km 
 
The proximity of sites to declared Air Quality Management Areas (AQMAs) has been 
considered; also whether the scheme would be located within the London Low Emission 
Zone (LEZ). 

No beneficial impacts have been identified for air quality from the operation of any scheme. 

Climate Change (Monetised) 

Monetised as the carbon emissions from the net operational power requirements and the 
marginal cost of greenhouse gas emissions associated with vehicle movements from scheme 
operation.   

For the generation of power from the National Grid the Defra 2007/08 rolling average 
emission factor value of 0.537 tonnes CO2 per MWh power generation has been used, 
indicative of the current and future mixture of power generation sources.  Using the HM 
Treasury and DECC (2010) traded price of carbon of £21.0/tonne CO2 equivalent (2008 
value in 2009 prices) gives a unit cost of £11.28/MWh for operational power requirements 
sourced from the National Grid. 

For off-site heavy goods vehicle (HGV) and light goods vehicle (LGV) movements, the 
distance travelled per road type is required, with categories and costings (2008 non-traded 
price of £50/tCO2e (2009 prices) as below (HM Treasury and DECC, 2010; see also 
Appendix 2): 

Urban 6.24 p/HGV km 1.16 p/LGV km 
Rural 5.92 p/HGV km 1.00 p/LGV km 
Motorway 7.53 p/HGV km 1.54 p/LGV km 
 
No beneficial impacts have been identified for climate change from the construction of any 
scheme. 
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Transport (Monetised) 

Congestion costs associated with off-site heavy goods vehicle (HGV) and light goods vehicle 
(LGV) movements from scheme construction.  Distance travelled per road type is required, 
with categories and costings (2007 prices) as below (Sansom et al, 2001; see also Appendix 
2): 

Motorway 30.1 p/HGV km 14.4 p/LGV km 
Urban central peak 202.0 p/HGV km 96.6 p/LGV km 
Urban central off-peak 110.9 p/HGV km 53.0 p/LGV km 
Urban non-central peak 57.1 p/HGV km 27.3 p/LGV km 
Urban non-central off-peak 32.2 p/HGV km 15.4 p/LGV km 
Other urban peak 19.7 p/HGV km 9.4 p/LGV km 
Other urban off-peak 11.5 p/HGV km 5.5 p/LGV km 
Rural trunk and principal 21.7 p/HGV km 10.4 p/LGV km 
Other rural 6.9 p/HGV km 3.3 p/LGV km 
 
No beneficial impacts have been identified for transport from the operation of any scheme. 

Recreation and Navigation (Monetised) 

Adverse impacts have been identified for recreation and navigation from the off-setting of 
use of existing similar recreational resources operation of any scheme.  For each of the 
reservoir schemes assessed there could be a reduction in recreational visitor numbers to 
Farmoor Reservoir, Oxfordshire.  Presently Farmoor Reservoir receives around 30,000 
recreational visits per year.  Using an upper value of 50% reduction in visitor numbers and a 
recreational use value (2007 prices) of £12.40/person visit/y (Gaterall et al 1995, see also 
Appendix 2) provides an off-setting of £186,000/y.   

Conversely, the recreational resource potentially provided by each reservoir has been 
assessed to have a monetisable benefit.  For each of the reservoir schemes assessed 100,000-
250,000 recreational visitors per year could be anticipated if used as a local recreational 
resource.  Using an assumed upper value of 200,000 visitors per year and a recreational use 
value (2007 prices) of £12.40/person visit/y (Gaterall et al 1995, see also Appendix 2) 
provides a recreational benefit of £2,480,000/y. 

Beneficial impacts have been identified for recreation and navigation in the Northern 
England Transfer scheme from the increased river flow.  Potential benefits to summer 
angling on the River Wiske (10km), River Cherwell (70km) and River Ure/ River 
Ouse(30km) have been included.  Using the willingness to pay of anglers (Willis & Garrod 
1990, see also Appendix 2) the residential population within a 1km radius of the river along 
the length affected, and a usage frequency of 17 times per year (RPA 2002, Part 5, section 3, 
table 3.4) provides a recreational benefit of £15,700/y. 

Beneficial impacts have been identified for recreation and navigation in the Oxford Canal 
Transfer scheme from the improvement in water quality for angling.  Any adverse impact 
from the increase in navigation journey times when boats travel against transfer flow has 
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been off-set against the maintenance of canal levels for navigation at times when the locks 
would otherwise be inoperable.  Using British Waterways annual income per km (2002 
prices):  £206 for 75% of transfer route, £406 for 25% of route.  The improvement in water 
quality along the ~100km route has been assumed to be associated with an improvement in 
angling at an average (2007 prices) £292/km/y, providing a recreational benefit of 
£29,200/y. 

Community (Rated) 

Adverse impacts rated according to extent of disruption or damage to communities in terms 
of community severance, increased inequality, sense of place, or community blight.  
Beneficial impacts rated according to the extent of improvement to the community in terms 
of community cohesion, reduced inequality, sense of place or community vitality.  The rating 
scale used is presented in the SEA methodology, Appendix 4. 

Risk Perception (Rated) 

Adverse impacts rated according to levels of public concern regarding perception of a range 
of risks including: 

• flooding risk 

• risk of reservoir bund breach or susceptibility to contamination eg activist/terrorist 
action 

• large expanse of water attracting biting, possibly disease bearing insects such as 
mosquitoes at new standing waters 

• water quality risks to health caused by scheme operation (eg reuse, desalination, imports 
and low water usage measures). 

Beneficial impacts rated according to extent that scheme is seen in positive light in terms of 
assured water supply and water quality.  The rating scale used is presented in the SEA 
methodology, Appendix 4. 

Social Exclusion (Quantified) 

Adverse impacts quantified through the impact on access and affordability on yearly increase 
in bills from scheme cost.  A relative measure of scheme cost has been provided through use 
of the average incremental social cost (AISC).   

For demand management schemes the adverse impact has been rated through the impact on 
access and affordability of the purchase cost of water efficiency components. 

Local Economy (Rated) 

Adverse impacts rated according to levels of job displacement (new jobs filled by newcomers 
to area), levels of sterilisation of economic activity and disruption of businesses.  Beneficial 
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impacts rated according to extent of increase in job opportunities for local people, level of 
inward investment and diversification of local economy.  The rating scale used is presented 
in the SEA methodology, Appendix 4. 

Nuisance (Quantified) 

Adverse impacts quantified as number of households impacted by noise, vibration, dust, 
odour or other nuisances per year during routine scheme operation.  For operational sites, 
impacted areas assumed to be within 50m radius of the site perimeter.  The number of 
households per unit area is required, derived from population density data (from 
government housing statistics) and average household sizing of 2.34 population/household 
(average household size according to Census 2001). 

No beneficial impacts have been identified for nuisance from the operation of any scheme. 
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APPENDIX 2  
BENEFITS TRANSFER STUDY REVIEW 
This section details the economic valuation literature that is relevant to the valuation of non-
market economic costs and benefits of the environmental and social impacts of AMP5 water 
resource and demand management schemes.  This builds on the Environment Agency 
Benefits Assessment Guidance (Environment Agency, 2003). 

The table below shows the list of impact categories used in the evaluation of schemes and 
indicates whether or not any economic valuation literature exists for the category.  In 
addition the final column shows the number of relevant studies presented under each impact 
type.  These studies are mostly from the UK, with a few studies coming from other EU 
countries and the US in order to fill gaps in the UK literature.  There are a total of 92 studies 
presented.  

There is a certain amount of overlap between the categories.  For the most part studies have 
only been reported once under one category, but the links between the categories should be 
obvious, and emphasise the importance of selecting studies that match a particular question 
rather than applying a generic number for each category, which for the most part is not 
possible.  

As Table A2.1 shows no economic valuation literature is available for Community, Risk 
Perception, and Social Exclusion impact categories. 
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Table A2.1 Coverage of Assessment Criteria by the Literature 
 

Assessment criteria Existence of Valuation Studies Number of Studies 
Aquatic Biodiversity  3 
Water Quality  24 
Fluvial  6 
Flooding  7 
Water Resources  - 
Terrestrial Biodiversity  9 
Geodiversity  3 
Cultural Heritage  2 
Agriculture  2 
Landscape & Visual Amenity  7 
Land Use Efficiency  - 
Resource Use  - 
Air Quality  2 
Climate Change  1 
Transport  4 
Recreation & Navigation  13 
Community  - 
Risk Perception  - 
Social Exclusion  - 
Local Economy  - 
Nuisance  4 
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The studies are summarised below under each of the category headings, first with a brief description of the set of studies and their relative 
merits, and then as a summary table further detailing each.  The summary tables are presented in the format illustrated below by the template, 
which describes the key information presented for each study. 
 

Reference Resource 
type 

Value 
type 

Change being valued /  
valuation scenario 

Method 
 

Results (£)  
+ Units 

Location 

Author name(s) 
and year of 
reference 

Eg river, 
canal, 
natural/semi-
natural area, 
forest 

use / non-
use 

Particular change being valued, eg in 
water quality/quantity/biodiversity 
 
specific scenario used in the study (if 
relevant) 

travel cost, hedonic 
pricing, contingent 
valuation, choice 
modelling, etc. 
 
Sample size, survey type 
(eg mail, phone, face-to-
face), payment vehicle, 
pilot/focus group 

2007 values; 
best estimates (mean, median as relevant / 
available); 
confidence intervals / standard deviation, 
where possible 
Units (eg per household per year, per 
kilometre, per decibel of noise) 
 

region / 
country 

 
Aquatic Biodiversity (3):  loss or damage to any site covered by a statutory (national) or international nature conservation designation e.g. 
SSSI, NNR, SPA 
 
Three studies have been selected for this category.  These are White et al (1997) which estimates WTP to restore otter and vole populations in 
the UK; Eftec (1999) which finds WTP to avoid the ecosystem impacts of water abstraction from a reservoir, namely in terms of resultant 
changes in bird populations; and a German study, Meyerhoff (2002), which elicits WTP for protecting and improving riparian ecosystem along 
the River Elbe.  All values for these changes are expressed as £ (2007) per household or person per year, and capture both use and non-use 
values.  They are therefore, more than simply recreational values for these changes.  Eftec (1999) could also be placed in the hydrology category, 
as the change being valued is the result in a proposed change in the hydrology of a reservoir.  However, it has been placed here as it specifically 
values the ecosystem impacts of this change.  
 
While White et al (1997) and Eftec (1999) examine specific changes in biodiversity relating to the survival of certain species, Meyerhoff (2002) 
examines WTP for an entire Riparian ecosystem.  This WTP is £32 per household per year, although given the low positive WTP response 
(22.5%), the small sample size, and the fact that the study is outside the UK, it is not recommended that this value be used for benefits transfer 
in the UK.  Rather, the two former studies should be consulted where schemes impact on the fauna described in these. 
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Aquatic Biodiversity – all 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

White, P.C., K.W. 
Gregory, P.J. 
Lindley and G. 
Richards. 1997 

River Non-use Preservation value of the otter Lutra lutra 
and the water vole Arvicola terrestris. 

CVM -  
 
 

Mean WTP for an action plan to restore both the 
otter and water vole populations: £13.29 per person 
per year  
Mean WTP in British pounds for an action plan to 
restore the water vole population: £9.06 per year 

regional, UK 

Eftec, 1999 Lakes/ 
reservoirs 

Use and 
non-use 
value 

Impacts of increased water abstraction from 
the Weir Wood Reservoir.  Changes under 
increased abstraction are: temporary 
decrease in water levels in summer resulting 
in more mud than currently exposed.  Water 
quality remains 'good' however, it will 
attract slightly more wading birds attracted 
by increased areas of exposed mud.  There 
will also be slightly less resident water birds 
affecting only some species due to loss of 
nesting sites at particular times. 

CVM pilot study:  
Sample size/pop: 50 visitors: 
Survey admin: one to one 
interviews 
Payment vehicle: water bills.  

WTP to maintain current situation: £27-30 per 
household per year. 
 

Sussex, UK 

Meyerhoff, J. 2002 River/ 
Floodplain 

Non-use Benefits of protecting and improving 
riparian ecosystem along the River Elbe. 

CVM -  open-ended and 
payment card 
 
1,300 people interviewed 
face-to-face in three areas of 
Germany (288 people 
(22.5%) were WTP) 
payment vehicle: monthly tax 

Mean WTP £10.8 per household per year (all 
sample) 
Mean WTP £37 per household per year (including 
only those who stated positive WTP) 

Germany 

 
Water Quality (24): reduction in surface water quality resulting in a lower GQA class or NWC estuary class or groundwater quality 
 
There are quite a large number of studies (24) that value changes to water quality in rivers, lakes, groundwater and coastal areas.  The set of 
studies presented here also includes studies from a number of other European countries, including Finland, France, Spain, Portugal, Italy and 
Greece, reflecting policy drivers at the European level.  
 
Studies on river water quality improvements value various types of changes in water quality.  Many of these remain at a very general level, with 
qualitative descriptions, such as an improvement from boatable to fishable or swimmable - or poor to good, rather than quantitative 
descriptions detailing oxygen or pollutant levels.  Only in one study presented here, Georgiou et al (2002) is there an attempt to link these more 
qualitative descriptions with quantitative equivalents of water quality – in this case using the RFF (Resources for the Future) water quality 
index which links descriptors such as swimmable and boatable to levels of dissolved oxygen and BOD.  This study is therefore very useful for 
benefits transfer for instances where quantitative data exists.  The results find mean WTP per household per year for a unit increase in RFF 
index of £6.01 (e.g. from boatable to fishable, or fishable to swimmable).  For a 1% saturation increase in dissolved oxygen WTP was found to be 
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£0.72 and households were WTP £3.62 for a 1 mg/litre decrease in BOD.  The WTP for 1 mg N/litre decrease in total ammonia was estimated to 
be £5.97 per household per year. 
 
ECOTEC (1993) examines the context of acid deposition, and therefore is not ideal for benefits transfer in the context of AMP4 schemes.  
However, the impact on animal and plant life is similar to the impacts from reduced water flow and other changes induced by AMP4 schemes.  
These values ranged from £33.68 - £51.43 per household per year.  Three studies by Green et al focus on the more descriptive changes in water 
quality and find values ranging from £20.7 to £23.8 per household or person per year for river water quality improvements (or up to £683 per 
household as a one-off payment).  It is recommended that per household, versus per person, values are used in aggregation in order to keep 
estimates conservative.  
 
Finally, Spurgeon et al (2001) finds WTP values per household per year for descriptive step changes in water quality in rivers from none to 
poor:  £8.86 from poor to reasonable: £5.56, and from reasonable to good: £8.86.  To maintain good water quality in rivers households were 
WTP £ 10.19 per household per year.  However, this study suffers from a problem with baselines, as people are not valuing the same river each 
time.  In fact, they are asked to value changes in their ‘nearest’ river.  Hence, aggregating these different WTP values across the sample is a 
dubious exercise.  
 

Water Quality – Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Green, C.H. et al. 
1990 

River Use and 
non-use 
value 

River water quality improvement.  
 

CVM WTP (non visitors): 20.7 per person per year 
WTP (visitors): 23.8 per person per year 

UK 

Green, C.H. and 
S.M. Tunstall. 
1992 
 

River Use and 
non-use 
value 

Value of three different potential benefits 
from water quality improvements: 1) the 
additional enjoyment to existing users; 2) 
the increase in amenity enjoyment to 
residents living near the river corridor; 3) 
the overall non-use value.  

CVM 
 

Residents: arithmetic mean (lump-sum/ one-off 
payment) for water quality good enough for  a) 
Water birds £745  
b) To support many fish, dragonflies and to allow 
many different types of plant to grow both in the 
water and on the edges £766  
c)  To be safe for children to paddle or swim: £792 

UK 

Georgiou, S., I. 
Bateman, M. Cole, 
D. Hadley. 2002 
 
 

River Use and 
non-use 

Three water quality schemes are evaluated 
(small, medium and large improvements) 
which range from ability to boat in river, 
increase in wildlife, and ability to swim in 
water. 

Contingent ranking and 
CVM; 
Sample size/pop: 675 
residents; 
Payment vehicle: increase in 
council tax 
Survey admin: one to one 
interviews; 

Mean WTP per household per year for: 
unit increase in RFF index (CR)  (95% CI) : 6.01 
(5.85-6.16)  
1% saturation increase in dissolved oxygen (CR)  
(95% CI): 0.72 (0.68-0.77) 
1 mg/litre decrease in BOD   
(95% CI): 3.62 (3.36-3.86) 
WTP for 1 mg N/litre decrease in total ammonia  
(95% CI): 5.97 (5.28-6.66) 

River Tame, 
Birmingham, 
UK 
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Water Quality – Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 
 

ECOTEC, 1993 River Use value An improvement in the aquatic ecosystems 
(including fish and plant life) that are being 
negatively affected by acid deposition in 
upland areas.  The result being an increase 
in variety of animal and plant life. 
The changes depicted in the survey aimed to 
demonstrate the type of effects which might 
result from the exceedance of critical loads. 

CVM 
 
Sample: 1,606 (587 users, 
1019 non-users). Refusal rate 
(22% and 26%) 
Face-to-face interviews 
Payment vehicle: increase in  
water rates for 10 years. 

Mean Willingness-to-Pay per household per year  
- non users: £33.68 (57.05) 
- users (non-anglers): £44.96 (44.96) 
- users (anglers): £51.43 (59.91)  

UK 

Green, C.H. and 
S.M. Tunstall. 1991 

River Use value Value of improvements in river water 
quality at 12 different river-side sites across 
the UK from current to 'Good enough' in 
terms of: 
A. for water birds (e.g. swans, coots, ducks 
etc) to use the water 
B. to support many fish, including trout, and 
dragonflies, and to allow many different 
types of plants to grow both in the water and 
on the edge 
C. to be safe for children to paddle or swim 

3 CVM surveys: iterative 
bidding: 
Sample pop: i) residents 
living next to rivers; and ii) 
residents  living away from 
rivers; 
Survey admin: one to one 
interviews.  
 

Mean WTP for Improvement in Water Quality in a 
United Kingdom River:  
 
£21.56 per household per year 
 
WTP/month £2.32 - 2.71 

Regional 

Spurgeon J, 
Colarullo G, 
Radford A F and 
Tingley D., 2001 
 
 

Inland water Use Value Maintaining and/or improving water quality 
and angling opportunities in the 
respondents' most frequently used 
waterbody. 
In the general public survey, the following 
definitions were used for water quality: 
Poor: a lot of litter, usually smelly, sewage, 
no fish, little or no vegetation 
Fair: some litter, rarely smells, some fish, 
some vegetation 
Reasonable - not defined 
Good: little or no pollution, clear, many fish, 
good vegetation 
Very good - not defined 

Contingent valuation and 
expenditure data 
 
Telephone survey of 806 
anglers and face-to-face 
interviews with 843 
respondents across the eight 
Environment Agency regions. 
 
 

Per household per year: 
 
WTP to increase water quality from none to poor 
(5% and 10% truncation): 
£ 8.86 (6.15-3.43) 
WTP to increase water quality from poor to 
reasonable (5% and 10% truncation): 
£ 5.56 (2.71-2.01) 
WTP to increase water quality from reasonable to 
good (5% and 10% truncation): £ 8.86 (5.32-4.01) 
Maintain good (5% and 10% truncation): 
£ 11.82 (8.99-6.38) 

UK 
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Water Quality – Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Georgiou et al, 
2002 

River Unknown Value to householders for improvements in 
water quality from a very poor condition to:  
Poor: i.e. Small improvement - a few species 
of fish, such as roach would begin to be seen 
in the river, and more plants such as reeds 
and rushes would grow in the water and 
along the river edge. Water suitable for 
boating,   
Medium: i.e. Medium improvement - water 
quality is now improved such that some 
game fish species such as perch would 
migrate up the river and it would become 
good enough for fishing as well as boating. 
The number and types of insects such as 
mayflies and dragonflies, which live in and 
around the river would increase and these 
would attract greater numbers of birds and 
other wildlife.  
Good: i.e. Large improvement - the water 
quality in the river is restored to what is was 
before the industrial revolution. i.e. with 
trout - and even salmon. Water suitable to 
paddle and swim in. 

CV (open ended) and CR 
methodology 
 
Sample size: 675 

Value for improvements to water quality per 
household per year:  
Small scheme: 8.84 
Medium scheme: 14.02 
Large scheme: 21.06 
 
 

 

 
Two studies are presented here for water changes in lakes and reservoirs.  Pearson et al (1992) relate to the avoidance of an outbreak of 
cynobacteria and finds a mean WTP of £22.82 per household for 10 years to maintain the recreational and amenity values of the reservoir in the 
UK against such a threat.  Mantymaa (1999) provides detailed qualitative descriptions (much as in the river water quality improvements 
described earlier) of step changes in water quality in a lake in Finland.  These values are similar in magnitude to those found for rivers.  
However, given that the Finnish Lake (one of the largest in Finland) is unlikely to match most UK lakes in appearance or use, the study is not 
recommended for benefits transfer. 
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Water Quality – Lakes/Reservoirs   
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Pearson, M. 1992 Reservoir Use value Protection of Rutland Water reservoir from 
a future outbreak of cyanobacteria, thus 
maintaining the recreational and amenity 
values of the site. 

CVM: open-ended; 
Sample size/pop: 641 visitors; 
Refusal rate: 17.4%; 
Survey admin: one to one 
interviews; 
No pilot study. 

Mean WTP to prevent an outbreak of cyanobacteria: 
£22.82 per household per year for 10 years. 
or £82.59 lump sum (one-off payment)  

Rutland 
Reservoir, UK 

Mantymaa. 1999 Lake Use value Finland’s sixth largest lake. The following 
changes are valued: 
 
Excellent – the water is clear and drinkable.  
It is suitable for a wide variety of 
recreational activities. 
Good – The water is in an entirely natural 
state or very nearly so, but humic, 
eutrophicated or coloured by clay. 
Satisfactory – Although some wastewater is 
conducted into the area concerned, the 
pollution from this is minor and is 
satisfactory for swimming and fishing. 
Moderate - the water area is highly 
eutrophicated and has an unpleasant smell.  
The fish taste bad and the shores are 
sufficiently slimy as to hamper swimming. 

CVM 
 

Mean WTP per household per season: 
 
- to improve water quality from Moderate to 

satisfactory: £83.52 
- to improve water quality from Satisfactory to 

good: £87.58 
- to improve water quality from good to 

excellent: £187.72 

Finland 

 
There are a number of studies here that were instigated as a result of the European Bathing Waters Directive, and as such value improvements 
to coastal waters to bring them in line with existing or proposed new standards.  The drivers of poor water quality in these studies are often 
sewage plants, and sometimes the more diffuse agricultural pollution.  In the former case, these studies could be of some relevance to AMP 
schemes.  A number of studies have examined various aspects of benefits of improving water quality along the coast, including the increased 
welfare from a reduced risk of stomach upset (or episode of stomach upset), welfare benefits from increased recreational opportunities, benefits 
to shell fisheries.  The studies use a wide range of metrics, which means that the literature can be applied to different situations where different 
levels of detail of information are provided.  This can be as broadly applicable as 'complies with the EC directive on bathing waters' or as specific 
as 'reduction in 1% risk of contracting gastro-enteritis'.  
 
Studies which estimate WTP for beaches to reach EU standards on bathing water quality find values ranging from £7.38 to £18.19 per 
household per year (Day et al, 2001; Georgiou et al, 1996 and 2000; Machado and Mourato, 1999).  Hanley et al find a mean WTP of £9.06 per 
person per year for the same change.  A more precise valuation relates WTP to marginal changes in the risk of contracting a stomach upset (the 
main measure of whether beaches meet the EU standards).  Eftec (2002) finds this to be £1.28 -2.32 per household per year for beaches in the 
UK.  Studies from Greece, France and Sweden presented here value different changes relating to coastal water quality, but are less ideal for 
benefits transfer as they are outside the UK context. 
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Water Quality – Coastal 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Kontogianni, A., I. 
et al. 2001 

Coastal  Use and 
non-use 

Value of ensuring full operation of a 
wastewater treatment plant, to lead to 
significant improvements in water quality to 
levels that avoid smells allow fishing and 
swimming. 

CVM: open ended; 
Sample size/pop: 480 
residents and visitors;  
Survey admin: one to one 
interviews;  
Payment vehicle: an increase 
in water rate bills for 5 years.  
 

Mean WTP per household every 4 months (95% 
confidence interval): 
 
For swimming: £8.98 (5.74-12.17) 
For fishing: £8.19 (5.23-11.23) 
To avoid smell: £11.11 (9.67-12.53) 
Gen env'l improvement: 11.37 (10.14-12.61) 
Total: £16.11 (15.60-16.58) 
 
Option value: £9.05 (7.45-10.68) 
Biodiversity: £10.27 (8.74-11.79) 
Future Generations: £11.23 (10.54-12.70) 

Thermaikos 
Bay, 
Thessaloniki, 
Greece 

Day et al. 2001 Coastal Use value Value of water quality improvements from 
current levels, where EC bathing water 
standards are consistently breached to the 
minimum acceptable EC mandatory levels at 
two beaches (Ayr and Irvine) in Scotland. 

CVM: payment ladder;  
Sample size/pop: 351 and 432 
residents;  
Survey admin: one to one 
interviews;  
Payment vehicle: increase in 
local council taxes 

Mean WTP per household per year to improve 
bathing water quality for:  
 
Ayr beaches to meet standards: £12.10  
Irvine beaches to meet standards: £7.38 
 

Ayr and Irvine, 
UK 

Georgiou et al. 
2000 

Coastal Use value Value of meeting revised Bathing Water 
Standard: respondents were in fact valuing 
an improvement which would reduce the 
risk of illness by a perceived expectation of 3 
cases in every 100 bathers. 

CVM:  open-ended; 
3 surveys:  
Sample size/pop: i) residents; 
and ii) people in vicinity of 
the beach; 
 

WTP to reduce risk of gastroenteritis by 3%: 
 
Norwich:  
£41.18 - £49.61 per resident household per year 
Great Yarmouth: 
£11.59 - £23.66 per resident household per year 
£20.92 - £33.20 per day tripper per year 
£30.53 - £44.24 per holiday maker per year 
Lowestoft: 
£25.46 - £43.89 per resident household per year 
£25.53 - £32.32 per day tripper per year 
£28.51 - £38.52 per holiday maker per year 

East Anglia, UK 

Georgiou et al. 
1996 

Coastal Use value Value of health risk reductions from 
improving bathing water quality. 
Version 1: WTP for an improvement in 
water quality from current status to the EC 
standard  
Version 2: WTP to avoid drop in water 
quality below the EC standard 
Source of pollution is effluent. 

CVM: open-ended; 
Sample size: 400;  
Survey admin: one to one 
interviews;  
Payment vehicle: increase in 
water rates.  
 

WTP to achieve a gain in water quality to meet the 
EC standard at Great Yarmouth is found to be 
£18.19 per household per year 
 
Mean WTP to avoid a drop in water quality below 
the EC standard is found to be £16.56 per household 
per year for the entire sample at Lowestoft beach. 

UK 

Hanley, Bell, 
Alvarez. 2001 

Coastal Use value Value of water quality improvements from 
current levels to meet minimum EU 
standard 

Combined revealed and 
stated preference 
Sample size: 414 visitors to 
particular beaches. 
 

Mean Increase in Consumer Surplus for Coastal 
Water Quality Improvement: 
 
£9.06 per person per year 
£0.56 per person per visit 

Scotland 
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Water Quality – Coastal 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Location Results (£2007)  
+ Units  

Le Goffe. 1995 Coastal Use value The baseline level of provision was the 
current water quality in Brest Harbor.  The 
two alternate levels of provision were 1) 
improved water quality to the degree that 
bathing and shellfish consumption would be 
safe, and 2) prevention of asphyxiation of 
harbor waters due to eutrophication. 

CVM: payment card: 
Sample size/pop: 607 
visitors;  
Refusal rate: 50% 
Survey admin: one to one 
interview. 
 

1) WTP for Safe Bathing and Shellfish 
Consumption: £32.99-£33.59 per household 
per annum 

 
2) WTP for Prevention of Eutrophication: 

£24.36-£26.67 per household per annum 
 

France 

Machado, 
Mourato. 1999 

Coastal Use value The study examines two aspects: 
 
1.   WTP to avoid gastroenteritis episode 
2.   The recreational/amenity use value per 
visit for changing from a bad to a good 
quality beach (blue flag), and  
3. for moving from average to good quality 
beaches. 

Contingent ranking,  
CVM: payment card: 
Sample size/pop; i) 195 
residents and ii) 401 
residents; 
Survey admin: one to one 
interviews. 
 

1. Mean WTP to avoid an episode of 
gastroenteritis: £33.00 (s.e. = 2.79)  

2. changing from a bad to a good quality beach: 
£13.70 per visit per person 

3. changing from an average to a good quality 
beach: £5.82 per visit per person 

 

Portugal 

Sandstrom, M. 
1996 

Coastal  Use value A uniform change in nutrient concentrations 
(Nitrogen and phosphorus) throughout the 
Baltic Sea, ranging from a 70 percent 
reduction in current concentrations to a 100 
percent increase in concentrations, is 
valued. The same range is valued for 
nutrient concentrations in Laholm Bay. 
 
The result is a WTP per year for a 50% 
reduction in nutrient load. 

Travel cost method – RUM 
 
Data for the cost estimation 
and travel cost study comes 
from the Swedish Tourist 
Council's Tourism and Travel 
Database. This database is 
based on a random digit 
dialing telephone survey. 
 

Annual Change in Consumer Surplus from a 50 
Percent Reduction in Nutrient Load: 
 
£15.45 - 78.57 million per year 

Entire Swedish 
coastline and 
Laholm Bay in 
Southwest 
Sweden 

EFTEC 2002 Coastal Use and 
non-use 
value 

Value of a 1% decrease in risk of getting a 
stomach upset from bathing in the sea.  

CE and CVM 
 
Choice experiment: sample 
size/pop; 235 general public 
 
CVM: open ended and 
dichotomous choice; 
CV survey admin: mail shot 
and one to one interviews;  
Sample size/pop: 325 mail 
respondents; 249 general 
public; and 235 visitors to a 
particular beach 

£1.28 -2.32 per household per year UK 

 
Three studies presented here relating to groundwater quality value three different changes in different context.  Only Hanley (1991) estimates 
WTP for a change in water quality resulting from the reduction of a particular pollutant, in this case nitrate levels (WTP is £18.43 per household 
per year to reduce nitrate levels to meet WHO standards).  Press (1995) values a change in water quality in groundwater reserves that would 
result in Milan, Italy if a resource management plan was implemented.  However, not enough details are available on this study to make it a 
reliable transfer.  Thirdly, Tervonen et al (1994) presents the results of a Swedish study that presented a choice to the residents of Oulu – would 



 

 
Cascade Consulting Appendix 2.Benefits Transfer Study Review 

A2- 11 

they prefer to pay for a water purification system or use groundwater reserves.  The results can be interpreted as WTP for cleaner water supply; 
in this case £51 - £52 per household per year.  
 

Water Quality – Groundwater 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Hanley, N.D. 1991 Ground and 
surface water 

Use value Reduction of nitrate levels in drinking water 
supplies from current levels where WHO 
limit (50 mg/litre) is occasionally breached 
to case where it is never exceeded 
 

CVM:  open ended; 
Sample size/pop: 400 
households;  
Refusal rate: 66% 
Survey admin: mail survey. 
 

Mean WTP £ 18.43 per household per year East Anglia 

Press, J. 1995 Groundwater Use and 
non-use 

Value of current quality of groundwater 
reserves versus improved quality that would 
result if an integrated groundwater resource 
management plan was implemented.  

CVM: dichotomous choice: 
Sample size/pop: 244 
households; 
Refusal rate: 19%;  
Payment vehicle: payments to 
a Special Fund 

WTP ranges from £197-493  as a one-off payment  
(varies depending on statistics technique to 
construct demand curve) 

Milan area, Italy 

Tervonen, J.E. 
Alasaarela and R. 
Svento. 1994 

River/ 
groundwater 

Use value, 
drinking 
water 

The change in taste, odour and colour of 
household water from current quality to an 
"improved" quality.  These changes would 
occur through: 1) A change household water 
quality by redeveloping the local water 
purification system; 2) A change in 
household water quality by supplying the 
city with groundwater instead of river water 
 

CVM: dichotomous choice; 
Sample size/pop: 2000 
resident households; 
Refusal rate: 53%; 
Survey admin: mail survey; 
Payment vehicle: increased 
water charges 
 

Mean WTP £51.20 per household per year for re-
developing the purification system, and £52.66 per 
household per year for the alternative groundwater 
system.  

City of Oulu,  
Finland 

 
Fluvial (6): Reduction in flow or alleviation of low flow in rivers and groundwater 
 
These studies on hydrology, i.e. changes in flow in rivers and groundwater, cover a range of costs and benefits associated with such changes, 
including subsequent effects on water quality and overall impacts on the value of recreational experiences, amenity of the river landscape, 
survival of water dwelling species, among other aspects.  All of these studies aim to inform decisions about abstraction of water and are 
therefore very useful in the context of benefits transfer for certain AMP schemes.  
 
Studies focusing on rivers generally cover those rivers with low flow problems.  Willis and Garrod (1996) study, for example, estimates the WTP 
to avoid low flows in River Darent £13.55, £9.51 and £5.12 per resident, visitor and other household per year.  However, considering that the 
baseline low flow at this river was no flow, the figures should only be used for rivers suffering from same severe low flow situations.  The same 
study also looks at WTP to improve low flow in all 40 rivers like the Darent.  Jacob Gibbs (2002) also estimates WTP of the users of and 
residents around River Mimram for low flow alleviation in 30 similar rivers.  Using these ‘aggregate’ figures for a single river would 
overestimate the benefits of low flow alleviation in that one river. 
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EFTEC and CSERGE (1998), on the other hand, studies three levels of decrease in the flow of Ouse – none of which poses a ‘low flow’ problem.  
It is interesting to see that the WTP to avoid the decrease in flow level increases with the level of the decrease: £3 per household per year for 5 
cm decrease; about £8 per household per year for 45 cm decrease and £18.21 per household per year for 1 m decrease. 
 
ERM (1997) estimates WTP for low flow alleviation as £0.07 per mile of river stretch affected.  Other estimates of the same study cover the 
angler population alone and hence can only be used for the angler populations affected by a low flow alleviation scheme.  The study by 
Middlesex University (1994) is not recommended since it uses a methodology referred to as ‘value of enjoyment’ which does not have a 
foundation in welfare economics.  
 
Garrod et al (2000) concentrates on the impacts of an abstraction from Hardham aquifer and its direct and indirect effects on the nearby river 
and wetland ecosystem.  The study identifies and values these impacts separately so that WTP is estimated for a marginal change in each of the 
impacts: £1.76 per household per year to avoid (achieve) a one percent decrease (increase) in the number of birds; £4.93 per household per year 
to avoid (achieve) a small decrease (increase) in river flows; and £24.64 per household per year to maintain the number of birds and diversity of 
plants found at the wetlands.  For these estimates to be used in the appraisal of an AMP scheme, the likely impacts of the scheme in the above 
categories will need to be assessed first.  
 

Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

EFTEC and 
CSERGE (1998) 

River Use and 
non-use 

Recreation and amenity benefits related to 
the effects of water abstraction upon river 
water quality, vegetation / algae, fish and 
water levels.  Four scenarios: 
 
Change scenario 1: 5 cm increase to natural 
flow; no change in water quality; 
Change scenario 2: 5 cm decrease in water 
level; good to average quality; 
Change scenario 3: 45 cm decrease in water 
level; average to bad quality; 
Change scenario 4: 1 meter decrease in 
water level; average to bad quality. 
 

2 surveys 
CVM -payment card 
Sample size/pop: 472 
regional respondents and 178 
users;  
Survey admin: one to one 
interviews; 
Payment vehicle: water bills; 
  
 

Mean WTP per household per year (for users and 
non-users) 
for a 5cm increase in water level: £5.63 
to avoid a decrease in water level of: 
5cm: £3.41 
45cm: £7.62 
1m: £18.21 
 
Mean WTP per household per year (for users only)  
for a 5cm decrease in water level: £6.70 
to avoid a  decrease in water level of: 
5cm: £6.51 
45cm: £17.63 
1m: £19.62 

River Ouse, 
County of 
Yorkshire 
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Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Middlesex 
University 1994 

River Use and 
non-use 
value 

Value of enjoyment to visitors, residents and 
anglers for low flow alleviation at: 
 
River Misbourne (Buckinghamshire) 
 
The Town Branch of the River Wey (Alton, 
Hampshire) 
 
River Ver (Hertfordshire) was chosen to be 
the second focus for the angling survey. 

CVM 
 
3 surveys conducted; 
Sample size/pop: i) 315 
visitors, ii) 763 residents, iii) 
371 anglers 
 
Payment vehicle: for 
residents’ survey: entry fee 
(although 'value of 
enjoyment' was also used, 
this is not reported here). For 
the angler survey, the 
payment vehicle was paying 
for a day's fishing. 

Average WTP for low flow alleviation in River 
Misbourne: £31.80 (log s.d. 0.51) 
per resident household per year 
 
Average WTP for low flow alleviation in River Wey: 
£28.21 (log s.d. 0.59) 
per resident household per year 
 

UK 

Willis and Garrod 
(1996) 

River Use and 
non-use 

Two scenarios were tested in the study: 
 
1.  improve upon flow levels in the Darent 
River  
2.  maintain or improve upon flow levels in 
all 40 low flow rivers in England 
 

CVM: open ended; 
Sample size/pop: 325 
residents and 335 visitors;  
and 758 households; 
Survey admin: one to one 
interviews;  
 
 

River Darent (per household per year): 
residents: £13.55 
visitors: £9.51 
General public: £5.12 
 
All low flow rivers (per household per year):  
residents: £24.52 
visitors: £20.02 
Non-users: £16.51 

River Darent 
 
 

Environmental 
Resources Limited 
(ERM), 1997 

River (some 
coastal) 

Use and 
non-use 

Three surveys: 
1. Anglers on low flow rivers: to establish 
anglers' consumer surplus in addition to the 
value of lost rod days 
2. Users of rivers for informal recreation 
including anglers:  users' WTP for low flow 
alleviation undertaken by the Environment 
Agency 
3. Overall WTP for water services delivered 
by the Agency (reducing river pollution, 
monitoring marine pollution, improving low 
flows in rivers and conserving and 
promoting wildlife biodiversity an 
recreation),  and to identify marginal WTP 
for alleviation of low flow 
 

3 surveys: 
CVM: open ended:   
Sample size/pop: 132 angling 
club members and syndicate 
members; and ii) pay by day 
anglers;  
Payment vehicles: i) 
Club membership; ii) annual 
rod fees; and iii) daily fee; 
Survey admin: mail survey to 
club and syndicate members; 
one to one interviews for day 
anglers;  
CVM: iterative bidding; 
Sample size/pop: 375 visitors; 
Payment vehicle: voluntary 
payment; 
CVM and CE: discreet choice; 
Sample size/pop: 722 
residents of SW England 

Mean Willingness-to-Pay for Informal Recreation: 
Malmesbury (River Avon) £15.57 per household per 
year 
Mean Willingness-to-Pay for Informal Recreation: 
Tavistock (River Tavy) £13.25 per household per 
year 
WTP for enhanced Agency activities - Malmesbury 
Avon £31.53 per household per year 
WTP for enhanced Agency activities –Tavy £40.21 
per household per year 
WTP for clean-up of polluted beaches £1.61-£1.78 
per beach 
WTP for clean-up of polluted rivers £0.02 per mile 
WTP for alleviation of low flow £0.07 per mile 
Mean WTP additional membership fees to alleviate 
low flow (expected avg no of additional days for 
angling=12.64) £31.70 per angler per year 

UK 
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Rivers 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

JacobbsGIBBS 
Ltd. 2002 

River Use and 
non-use 

Scenario 1 - full improvement of water levels 
for the 30 worst affected rivers in the 
Thames Region involving them returning as 
far as possible to their natural state, drying 
out less often and supporting more wildlife.  
Scenario 2 - full improvement of water 
levels for the Mimram only involving it 
returning as far as possible to its natural 
state, drying out less often and supporting 
more wildlife. Some variations: 
- full recovery of the natural flow on the 
Mimram so that it dries out only once every 
20 years, instead of once every 4 to 5 years, 
as it does now. 
- partial recovery: Mimram runs dry once 
every 10 years instead of once every 20 years 

CVM: payment ladder; 
Sample size/pop: 650 
households both local 
residents and those living 
130km away; 
  
 

Average User WTP values for the River Mimram 
(full recovery) 
 
Distance (km)       Users           Non-users 
                      (£2007/household/yr for 5 years) 
0-0.5                      11.22              7.36 
0.5-3                      8.48              7.36 
3-12                       2.26               1.37 
12-130                   0.84               0.84 
 
WTP to relieve low flows on all 30 low flow rivers: 
Users of Mimram: £40.36 (se = 28.98)  
Non-users of Mimram: £30.39 (se=29.57) 
WTP to only partially relieve low flow on Mimram: 
Users: £10.24 (se=1.10) 
Non-Users: £1.63 (se=3.24) 

River Mimram, 
Hertfordshire, 
UK 

 
Groundwater 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Garrod G., 
Powe N., and 
Willis K. 2000 

Wetlands and 
floodplains 

Use and 
non-use 
value 

Environmental impacts caused by increased 
water abstraction from Hardham acquifer in 
summer and recharge of acquifer with water 
abstracted from River Rother in winter 

Choice experiment 
Sample size/pop: 412 
households; 
Survey admin: one to one 
interview; 
Payment vehicle: water bills 

WTP to avoid (achieve) a one percent decrease 
(increase) in the number of birds: £1.76 per 
household per year; 
WTP to avoid (achieve) a small decrease (increase) 
in river flows: £4.93 per household per year; 
The number of birds and diversity of plants found at 
the wetlands: £24.64 per household per year 

Sussex, UK 

 
Flooding (7): increase in magnitude or frequency of flooding 
 
A number of studies examine the benefits provided by wetlands and floodplains, such as flood control, and estimate either WTP to maintain 
these unique habitats and functions or to avoid changes in them, such as avoiding flooding.  Klein and Bateman (1998) and Bateman et al (1993 
and 1996) consider the benefits of avoiding flooding to the Cley marshes, the Yorkshire Dales and the Norfolk Broads.  WTP ranges from £27.40 
to £111.22 per household per year.  However, these are unique habitats, and therefore caution should be used in applying them to other 
habitats, which may not be valued as highly by the UK population. 
 
Other studies listed below, which focus on the benefits currently provided by wetlands, estimate the value of flood control to be £112.94 per 
household per year or £1,482 per hectare per year.  
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Flooding 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Klein and Bateman 
(1998) 

Wetland 
 

Use and 
Non-use 

The benefits of avoiding flooding at a nature 
reserve that offered a unique habitat for 
birds.   
The avoided costs were believed to be a 
decline in the number and diversity of birds 
at the Cley reserve due to salt water flooding 
of its unique fresh water marsh habitat. 

Travel Cost and 
CVM – dichotomous choice 
160 in-person interviews (159 
valid observations) 
Payment vehicle: user fee for 
the site and household 
taxation. 

TCM: estimated recreational value per visiting party 
= £56.40 (or a total of £ 453,612 per year) 
CVM: £1.96 / visit / visitor 
£59.65 / household / year 
recreational value for the reserve  per year : 
£185,832 - 594,616 
Per hectare per year = £1,225- £3,268 

Cley Marshes, 
Norfolk 
UK 

Woodward, and 
Wui, (2001) 

Wetlands/ 
Floodplains 

Use and 
non-use 

Benefits of various existing wetland 
functions. 

Meta analysis 
39 studies included in the 
meta-analysis 

£ per hectare of single-service wetlands: 
Bird hunting: 264  
Commercial fishing: 2,937 
Bird watching: 4,575 
Recreational fishing: 1,347 
Amenity: 10.70 
Habitat: 1,155 
Flood defence:1,484 
Storm defence: 896 

Various 

Gren, I, K.H. Groth 
and M. Sylven. 
1995 

River/ 
Floodplains 

Use and 
non-use:  

Values for Danube River floodplains as 
inputs to the provision of market goods, 
recreation value, and as nutrient sink. 

Meta analysis 
various 

The average values per year were:  
£59 per hectare as input resource 
£99 per hectare for recreation 
£206 per hectare as nutrient sink. 
Total annual value of the floodplain was £638 
million  

Austria, 
Bulgaria, 
Croatia, 
Germany, 
Hungary, 
Slovakia, 
Ukraine. 

Brouwer, R., I.H. 
Langford, I.J. 
Bateman, T.C. 
Crowards and R.K. 
Turner 
1997 

Wetlands Use and 
non-use 
value 

Valuation estimates for different wetland 
functions including flood control, water 
generation, water quality, and biodiversity. 

Meta analysis 
30 studies conducted 
between 1985 and 1996. The 
studies contained over 100 
value estimates related to 
wetlands. 

WTP per household per year for flood control 
£112.94 
 

Various 

Bateman, I., K. 
Willis, and G. 
Garrod 
1993 

Wetlands Use Value of preserving the present landscape of 
the Norfolk Broads (from flooding) - - 
prevent conversion to more mud flats, wider 
estuaries, and the effects of more salt water 
on fauna and flora.  
And to preserve today’s landscape of the 
Yorkshire Dales 

CVM (IB and OE) 
Yorkshire Dales: residents 
and visitors (300 of each) - 
face-to-face interviews 
Norfolk Broads: visitors (total 
of 3,206 usable interviews) – 
pilot of 433 visitors. 

Mean visitor WTP for the Norfolk Broads per 
household per year ranged from:  £109.03 
(sd=210.44) - £111.22 (sd=£175.68) 
Mean visitor WTP for the Yorkshire Dales: 
£27.40 (sd=£39.20) household per year 
Mean resident WTP: £31.19 (sd = £67.45) per 
household per year 

UK 

Bateman, I.J. and 
Langford, I.H. 
1996 
 

Wetland Non-use Value of preserving the present landscape of 
the Norfolk Broads (from flooding)  

CVM- open ended 
mail  survey:  1,002 
households at 3 distance 
zones (310 usable responses) 

Mean WTP per year (non-users):  £26.16 
 
 

UK 

Brander et al, 
2006 

Wetland Use and 
non-use 

Economic value per hectare for wetland 
services 

Meta-analysis of 80 wetland 
valuation studies undertaken 
in North America, Europe, 
Asia and Australasia 

Median economic value £430 per hectare per year 
(either coastal or riverine) – n.b £2005 

Various 
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Terrestrial Biodiversity (9):  loss or damage to site covered by a statutory (national) or international nature conservation designation eg 
SSSI, NNR, SPA 
 
Most economic valuation studies on terrestrial biodiversity analyse discrete changes in unique landscapes such as national parks or areas of 
outstanding natural beauty (even when not legally designated).  These changes include the designation of an entire area; aggregate public 
benefits of, say, the entire ESA (Environmental Sensitive Area) scheme; and maintaining the conservation and recreation (mainly bird 
watching) activities in, say, a SSSI.  
 
The changes due to AMP schemes are likely to be of a smaller scale and on landscapes that are of local importance with the possible exception of 
new large reservoirs.  Impacts on unique and possibly designated sites and hence landscapes are likely to be avoided through the 
implementation of planning and other relevant legislation.  If, however, there are impacts that cannot be avoided, all of the studies on ESA, 
SSSI and other designated sites are potentially relevant: the level of relevance depends on the similarities between the study site and the site 
affected by the AMP scheme and the scale of the change.   
 
The study by O’Neill (2001) is an exception in that it studies the value of bird watching in and around a number of wetland, coastal and forest 
sites.  All of his results are relevant so long as the characteristics of the sites and bird watching facilities covered by the study are similar enough 
to the characteristics of the site and the facilities of the site affected by the AMP scheme.  As a summary, WTP to avoid closure of each of the 
seven bird watching sites covered by the study range between £0.09 and £3.31 per person per trip.  
 

Terrestrial Biodiversity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Bateman et al, 
1996 

Woodland Unknown WTP to establish 100-acre woodland with 
recreational walks and car parking facilities 
near Wantage (Oxfordshire) 

CVM – open-ended 
 
325 interviews from residents 
in Wantage 

Mean WTP: £16.38 per year 
 
£1.29 per visit 
 

 

Willis, K.G., G.D. 
Garrod, and C.M. 
Saunders. 1995 

Designated site Use and 
non-use 

Determining the benefits the public derives 
from ESAs  
 
(1) mean household WTP for the benefits of 
ESA's and (2) aggregate benefits of ESA's for 
passive and use values. 

CVM 
 
Sample: 1083  
Payment vehicle: national tax 
 
689 respondents accepted the 
tax increase. 
 
 

Whole English ESA scheme:  
£78.25 per resident/visitor per year 
£109.38 per (general public) household per 
 
South Downs ESA: 
£31.92 per resident/visitor per year 
£22.59 per (general public) household per 
 
Per hectare value for all ESA (general public) DC= 
160.10 per household per year *23.1 million 
households in UK / 1.1 million hectares in ESA 
scheme = 3,677 per hectare 

Regional, UK 



 

 
Cascade Consulting Appendix 2.Benefits Transfer Study Review 

A2- 17 

Terrestrial Biodiversity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Alvarez B., Hanley 
N., Wright, R. and 
MacMillan, D. 
1999 

Designated site Use and 
Non-use 

WTP for environmental improvements at 
the Machair ESA 

CVM open-ended and 
dichotomous choice 
 
Sample: the UK general 
public, residents in the ESAa 
and visitors to the ESAs 
Method: mail and in-person 
interviews were carried out. 
Mailshot response rate was 
50% 
 
Focus groups and pilot study. 

visitors and residents:  £15.89 per year 
general population of UK: £23.41 per year 
 
Total benefits (residents + visitors) = £389,876 
£25.69 per hectare per year (residents and visitors 
only) 

UK 

Willis, K.G. 
1989 

Designated Use and 
Non-Use 

Three Sites of Scientific Interest: Derwent 
Ings, a floodplain with meadow flowers and 
wildfowl; Skipwith Common, a lowland 
heath rare species and birds and Upper 
Teesdale, an upland heath-moor with rare 
arctic alpine flowers.  
Two scenarios valued: Maintain the current 
status of nature conservation in: 1) all SSSIs 
and nature reserves in Britain, and 2) three 
specific reserves: Derwent Ings, Spikwith 
Common and Upper Teesdale. 

CVM – open-ended 
 
A random sample of residents 
at various distances from 
three SSSIs. Public sample of 
1069, and expert sample of 
197. 

(£s per year, per hectare) 
                                             CS                           OE 
Derwent Ings:                945.00                    1215.00 
Skipwith Common:      4292.00                 5178.00 
Upper Teesdale:             825.00                   1044.00 

UK 

Willis, K.G., and 
Benson, J.F. 
1999 

Designated site 
(biodiversity, 
recreation) 

Use Consumer surplus for one wildlife related 
visit to a nature reserve 

Travel Cost  
 
1,018 visitors surveyed in 
1986 from May to September: 
Derwent Ings (94), Skipworth 
Commons, (461) and Upper 
Teesdale, (463). 

Derwent Ings: £23.75 - £43.83 per ha 
Skipworth Common: £70.28 - £121.61 per ha 
Upper Teesdale: £43.83 - £59.87 per ha 
 

UK 

Cobbing P. and  
Slee B. 
1994 

Designated site 
(landscape, 
biodiversity, 
recreation) 

Use and 
non-use 

Mean individual value to purchase 20% of 
the Cairngorms to preserve its wildlife and 
landscape for visitors to enjoy without 
destroying it 

CVM - payment card 
 
Interviews (face-to-face) of 
300 people in Aberdeen, 
Glasgow and Dundee. (19 
unusable responses). 
 
 

Mean WTP to purchase 20% of the Cairngorms to 
preserve its wildlife and landscape for visitors to 
enjoy without destroying it: £37.85 
Total value for population of Scotland = 
£154,459,353 
 
mean WTP without access = £22.04 
(or £87,772,943) 
 
Value per hectare (one-off payment)  = (154459353) 
/ 7,080 = £21,816 
£1,308 per hectare per year (at 6% discount rate) 

UK 
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Terrestrial Biodiversity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Hanley, N., D. 
MacMillan, R.E. 
Wright, C. Bullock, 
I. Simpson, D. 
Parsisson and B. 
Crabtree 
1998 

Designated site 
(landscape, 
biodiversity, 
recreation) 

Use and 
Non-use 

Economic value of conservation in 
Breadalbane ESA, Scotland. And more 
specifically, the value of different landscape 
features. 

Choice experiment and 
CVM– dichotomous choice 
(DC) and open-ended (OE) 
 
809 with 325 of these mail, 
249 in-person interviews with 
the public and 235 interviews 
with visitors to Breadalbane. 
 
Pilot survey conducted. 

 
Breadalbane ESA: 
CV (OE): £39  per anum (residents);  
                 £28 per annum (general public) 
CV (DC): £59 (general public mail) 
                 £77 (general public in-person) 
                 £124 (visitors)  
Choice experiment: £137 - 232 
WTP per feature: 
- Woods                 £64 
- Archaeology        £8 
- Heather Moors    £ 29 
- Wet Grassland    £ 27 
- Dry Stone walls  £ 14 
CV - OE: £7.23 per yr per ha (residents and  visitors 
only)  
  3609 per yr per hectare (residents,  
 visitors and general public) 

UK 

Hanley, N. and 
Knight, J. 
1992 

Greenfield 
(landscape, 
recreation) 

Use and 
Non-use 

WTP (a one-off payment) into a hypothetical 
trust fund, which would be used to purchase 
the greenbelt site (so as to avoid its 
development) and conserve its existing 
state. 

CVM - open-ended 
 
All respondents (residents) 
were interviewed face-to-face 
by a single interviewer. Of 
260 questionnaires, 166 
useable responses were 
obtained. 
Of 166 responses, 89 were 
willing to pay some positive 
amount. 

Mean WTP (one-off amount)  
£61.10 per person  
or  
£3.68 per person per year, when discounted over an 
infinite stream of benefits 
or 
£1031.45 /ha per annum 

UK 

O'Neill D.J., 2001 Natural/semi-
natural sites 

Use and 
non-use 

WTP to maintain quality at the following 
bird watching sites: 
 
Pulborough Brooks (RSPB); Rye Harbour 
(East Sussex Council); Dungeness (RSPB); 
Weir Wood (Southern Water); Pagham 
Harbour (West Sussex Council); Tudeley 
Woods (RSPB); Old Lodge (Sussex Wildlife 
Trust) 

Travel cost and choice 
experiment 
 
71 interviews face-to-face at 3 
sites (Pulborough - 32, 
Dungeness - 21 and Weir 
Wood - 11). A total of seven 
questionnaires were omitted. 

Average WTP per person per trip to avoid removal 
of said site from set of sites: 
 
Pulborough Brooks: £ 3.31 
Rye Harbour: £ 0.36 
Dungeness:  £2.16 
Weir Wood: £2.00 
Pagham Harbour : £ 0.93 
Tudeley Woods: £ 0.09 
Old Lodge: £ 0.12 

Sussex, UK 
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Geodiversity (3): change in the erosion/ deposition dynamics of channel or bank modifications leading to changes in regional fluvial 
geomorphology 
 
The three studies presented examine the value of changing the physical appearance and geomorphology of three different rivers in the UK.  
These changes include clearing of debris, creation of footpaths, plants, landscaping of banks and addition of meanders.  The mean WTP (use 
value alone) for different schemes which achieve different levels of improvements ranges from £1.57 to £10.15 per person per visit.  Most 
of these benefits are only felt by local or visiting people, and hence caution should be used when selecting the relevant population for 
aggregation purposes.  It is worth noting that the changes valued here are improvements rather than degradations.  Therefore, they may not be 
appropriate for transfer to a context which asks the value of avoiding a negative change to the geomorphology of a river.  
 

Geodiversity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Cocker et al (1990) River 
 

 Benefits of river improvements and creation 
of new recreational opportunities through a  
new flood alleviation scheme. Two 
scenarios: 
 
Baseline - channel partly filled with water 
sometimes.  Rubbish on banks and in water. 
No pathway.  Improved to: 
1. Scheme A - Channel filled with water; 
rubbish cleared; gravel pathway provided.  
2. Scheme B - paved pathway and seats 
provided. Extensive planting in water.  
Banks extensively landscaped. 

CVM – open ended 
 
Sample: 242 visitors along a 
2km stretch of the river. 
Payment vehicle: local tax 

Scheme A: 
£1.57 per visitor per visit 
 
Scheme B: 
£1.82 per visitor per visit 
 

River 
Maidenhead, 
UK 

Garner et al (1995) River  Use value Two scenarios: 
 
1. Benefits of maintaining current river 
recreation.  
 
2. Benefits of improving river, through river 
restoration scheme (bends created, softer 
appearance for retaining walls, create 
wetland/pond areas and landscape resulting 
in improved water quality/flood protection) 

CVM - iterative bidding 
 
Random sample of 252 local 
residents (within 400 metres 
of site). 
Payment vehicle: local tax 

1. Today’s visit: £7.96 per adult 
 
2. With restoration scheme:  
 
£10.15 per adult per visit 
£29.78 per adult per year 

River Skerne, 
Darlington 
UK 
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Geodiversity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Tapsell, S. M., 
Tunstall, S. M., 
Costa, P. L. and 
Fordham, M. 
(1992) 
 

River 
 

Use value Three scenarios explored: 
 
Option A -Benefits of maintaining river with 
concrete channel and iron railings on both 
sides (current condition).   
Option B –Benefits of improving river 
through addition of new meander and new 
plants & trees, and reed beds in river.   
Option C – Benefits of improving river 
through New meander, two wetland areas 
providing habitat for water birds 

CVM 
 
Sample: 357 park users, 352 
residents – within ¼ mile 
radius of site. 

£/ visit: 
Option A 
  Park users: 2.38 
  Residents: 1.83 
Option B 
  Park users: 3.38 
  Residents: 2.82 
Option C:  
  Park users: 4.19 
  Residents: 4.00 

Ravensbourne 
River 
UK 

 
Cultural Heritage (2): potential for disturbing unforeseen archaeological sites/deposits 
 
Most economic valuation studies on cultural heritage analyse the economic value of changes to nationally or internationally important cultural 
heritage sites.  The two UK studies presented here relate to changes in the landscape near Stonehenge due to transport infrastructure, and to 
the value of a well known castle, a cathedral and a townscape.  It is unlikely that AMP schemes will impact upon such known sites.  If such 
impacts are likely, they should be regulated by existing legislation and necessary mitigation should be undertaken.  
 
The most important impact from AMP schemes on cultural heritage could be on currently unknown archaeological artefacts through 
construction activities.  Since the artefacts are unknown, the likelihood of their existence can only be estimated based on prior experience.  Lack 
of relevant economic value evidence from the literature means that such impacts will have to be assessed using expert judgement and mitigated 
against if required. 
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Cultural Heritage 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Maddison and 
Mourato, 
1998 

Cultural 
heritage 

use and 
non-use 

Valuing the impacts of road improvements 
upon the landscape around Stonehenge. 
Respondents were asked to identify their 
most preferred road option:  between the 
current scenario with A344 running by the 
site and a future scenario with a 2000m 
tunnel replacing the motorway. 

CVM - payment card 
 
Sample:  
(1) national sample of 500 

households 
(2) 300 visitors to 

Stonehenge 

27-30: on-site, nationals  
8-14: off-site, nationals 
0.5-2: on-site, foreigners 

UK 

Garrod, G. and K. 
Willis 1996 

Cultural 
heritage 

use and 
non-use 

Three scenarios were tested:  
 
(1) WTP to gain access to a castle; 
(2) WTP to gain access to a cathedral; and  
(3) WTP to improve and upkeep historical 
part of town 

CVM - open ended 
 
Sample: 
(1) 43 visitors 
(2) 92 visitors 
(3) residents 
 
Payment vehicle: (1) and (2): 
entrance fee (3) extra council 
taxes 

Mean Willingness-to-Pay to Enter Warkworth 
Castle: £1.23 - £3.13 per visit 
 
Mean Willingness-to-Pay to Avert the Introduction 
of an Admission Charge at Durham Cathedral: 
£1.00 per visit 
 
Mean Willingness-to-Pay for the Renovation and 
Restoration of Buildings in Grainger Town: 
£17.92 per household per year 

UK 

 
Agriculture (2): loss of agricultural land and disruption to existing patterns of farming and farm holdings 
 
The two studies provide values per hectare for measures under the Environmentally Sensitive Area scheme for certain farm holdings.  These are 
clearly more unique than the ‘average’ agricultural hectare of land.  The values per hectare range from £25.69 to £3,360 per hectare per year for 
the environmental improvements brought about by the scheme.  As with the terrestrial biodiversity category, where mostly unique sites are 
valued, the results are unlikely to be useful for AMP4 impacts, which would presumably be restricted by law on these types of site.   
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Agriculture 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Willis, K.G., G.D. 
Garrod, and C.M. 
Saunders. 1995 

Designated site Use and 
non-use 

Determining the benefits the public derives 
from ESAs  
 
(1) mean household WTP for the benefits of 
ESA's and (2) aggregate benefits of ESA's for 
passive and use values. 

CVM 
 
Sample: 1083  
Payment vehicle: national tax 
 
689 respondents accepted 
the tax increase. 
 
 

Whole English ESA scheme:  
£78.25 per resident/visitor per year 
£109.38 per (general public) household per hectare 
 
South Downs ESA: 
£31.92 per resident/visitor per year 
£22.59 per (general public) household per hectare 
 
Per hectare value for all ESA (general public) DC= 
160 per household per year *23.1 million households 
in UK / 1.1 million hectares in ESA scheme = 3,360 
per hectare 

Regional, UK 

Alvarez B., Hanley 
N., Wright, R. and 
MacMillan, D. 
1999 

Designated site Use and 
Non-use 

WTP for environmental improvements at 
the Machair ESA 

CVM open-ended and 
dichotomous choice 
 
Sample: the UK general 
public, residents in the ESAa 
and visitors to the ESAs 
Method: mail and in-person 
interviews were carried out. 
Mailshot response rate was 
50% 
 
Focus groups and pilot study. 

visitors and residents:  £15.90 per year 
general population of UK: £23.41 per year 
 
Total benefits (residents + visitors) = £389876 
£25.69 per hectare per year (residents and visitors 
only) 

UK 
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Landscape & visual amenity (7): loss or damage to landscapes or landscape/townscape character 
 
The studies presented here represent a broad range of contexts, from terrestrial landscapes, to the landscape of canals and rivers.  The changes 
valued in Willis and Garrod (1993) are step changes from one type of landscape to another, which reflect different management schemes.  These 
range from £26.66 to £40.55 per visitor per year or £310.79 per hectare per year for the bottom end of the range.  Similarly, Bergin and Price 
(1994) find landscape values ranging from £24.80 to £49.03 per visitor per year at various popular sites in Wales.  This study also derives a 
value per landscape quality point of £1.87 per point per visit.  The amenity or landscape value of canals or rivers was found by Garrod and Willis 
(1991) to contribute 4.9% to house prices along the canals or rivers in the UK.  Entec et al (2004) report the WTP per hectare per year for non 
market benefits associated with undeveloped land regionally bin the UK. 
 

Landscape & visual amenity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Willis, K.G. & 
Garrod, G.D. 
1998 

Designated site 
(landscape) 

Unknown Reduction in pipe bridges, pylons and other 
cable crossings and hence improvements in 
landscape (and associated amenity value) 
along canals 

Contingent ranking WTP for a 1% reduction in pipe bridges £0.061 per 
household per year 
WTP for a 1% reduction in pylons per £0.12 
household per year 
WTP for a 1% reduction in other cable  £0.128 
crossing per household per year 

Unknown 

Willis, K.G. & 
Garrod, G.D. 
1993 

Designated site 
(landscape) 

Use WTP to conserve today’s landscape in the 
Yorkshire Dales National Park including: 
abandoned; semi-intensive agricultural; 
intensive agricultural; planned; conserved; 
sporting; or wild landscapes  
 

CVM 
 
Sample of 300 
residents/households, and 
300 visitors – face-to-face 
interviews 

WTP per visitor per year: 
 
Abandoned        £27.55 
Planned              £21.10 
Conserved          £40.55 
Sporting             £39.06 
Wild                   £39.67 
Today’s              £26.66  
 
For today's landscape: £48,582,505 
 
per year per hectare (for Today's landscape) = 
£360.52 

UK 

Bergin, J. and  
Price, C. 
1994 

Designated site 
(landscape) 

use Value of different levels of landscape quality 
is valued as judged on a modified version of 
the Fines (1968) evaluative scale: scores in 
the range 10-15 correspond to Fine's 
"pleasant" category; 15-20 to 
"distinguished/attractive" and 20-25 to 
"superb/excellent". Consumer's surplus and 
gross value from visiting 5 sites in Wales 
classed as above were calculated using the 
travel cost method. 
 

Travel Cost Gross value per visit attributable to landscape only 
(with accommodation costs): 
Miners' Track (landscape score = 23):    £49.03 
Nant Gwynant (landscape score = 22):  £41.55 
Brecon Beacons (landscape score = 20): £33.29 
Clywedog (landscape score = 16): £35.03 
Llyn Alaw (landscape score = 12): £24.80 
 
mean value: £ 1.87 per quality point per visit 

Wales,  
UK 
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Landscape & visual amenity 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Garrod, G.D. and 
K.G. Willis. 1991 

River, canal 
(landscape) 

Use Amenity value of waterways Hedonic price Existence of local river/canal amenity increased 
house price by 4.9%. 

UK 

Bowker & 
Diychuck, 1994 

Farmland 
retention 

Unknown WTP for farmland retention in Canada 
under threat from urban development 

CVM – payment card £58 -144/ha/y 
 

Canada 

Hanley, N. and 
Knight, J. 
1992 

Greenfield 
(landscape, 
recreation) 

Use and 
Non-use 

WTP (a one-off payment) into a hypothetical 
trust fund, which would be used to purchase 
the greenbelt site (so as to avoid its 
development) and conserve its existing 
state. 

CVM - open-ended 
 
All respondents (residents) 
were interviewed face-to-face 
by a single interviewer. Of 
260 questionnaires, 166 
useable responses were 
obtained. 
Of 166 responses, 89 were 
willing to pay some positive 
amount. 

Mean WTP (one-off amount)  
£61.10 per person  
or  
£3.68 per person per year, when discounted over an 
infinite stream of benefits 
or 
£1,031.45 /ha/y 

UK 

Entec et al. (2004) Undeveloped 
land 

Use and 
non-use 

WTP per hectare per year for non market 
benefits associated with undeveloped land 

Benefits transfer – weighted 
unit values based on 
proportion of land cover in 
region (natural and semi-
natural land, intensive 
agriculture, existence 
agriculture and woodland) 

London £839/ha/y 
East £497/ha/y 
East Midlands £582/ha/y 
West Midlands £697/ha/y 
North East £612/ha/y 
North West £888/ha/y 
South East £708/ha/y 
South West £683/ha/y 
Yorkshire and Humber £630/ha/y  

 

 
Air Quality (2): increase in air pollutants (NOx and PM2.5,) from transportation and/or power generation activities. 
AEAT (2004, 2005) 
 
Two studies have been selected for this category and they are detailed below, with the values given correct at 2004. 



 

 
Cascade Consulting Appendix 2.Benefits Transfer Study Review 

A2- 25 

 
Air Quality  
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario 

Method 
 

Results (£) 2007 
+ Units 

Location 

AEAT, 2004 Air CVM & 
Market 
values 

External costs of emissions from the energy 
generation sector 

CVM (for reductions in 
mortality, using value if 
statistical life, and morbidity) 
plus market values (for 
damages). 

NOx: £207-£803 per tonne (includes health from 
secondary pollution (nitrates) but no ozone 
included) 
 
VOC: £289-£730 per tonne (includes ozone damage 
to health and crops (but not buildings)) 
 
SO2: £811-£2503 per tonne (includes gaseous SO2 
(health) and secondary (sulphates) on health and 
building damage) 
 

Unknown 

AEAT, 2004 Air CVM & 
Market 
values 

External costs of emissions from the 
transport sector 

CVM (for reductions in 
mortality, using value if 
statistical life, and morbidity) 
plus market values (for 
damages). 

NOx: £234-£901 per tonne (includes health from 
secondary pollution (nitrates) but no ozone 
included) 
 
VOC: £289-£730 per tonne (includes ozone damage 
to health and crops (but not buildings)) 
 
CO: £1.5/tonne (health only) 
 

 

AEAT, 2005 Air CVM & 
Market 
values 

External costs of emissions from the 
transport sector 

CVM (for reductions in 
mortality, using value if 
statistical life, and morbidity) 
plus market values (for 
damages). 

£2,691/tonne NOx (AEAT, 2005) 
£25,530/tonne PM2.5 (AEAT, 2005) 

 

 
Climate Change: Climate Change has been monetised as the embodied carbon within construction materials (see Appendix 3) and the 
marginal cost of greenhouse gas emissions associated with vehicle movements from scheme construction and operation; and power 
consumption during operation.  HM Treasury and DECC (2010) Guidance on carbon valuation has been followed.  Carbon associated with 
emissions from power generation has been valued using the traded price of carbon of £21.0/tonne CO2 equivalent (2008 value in 2009 prices).  
Embodied carbon and carbon associated with transport emissions from fuel use have been valued using the non-traded price of carbon of 
£50.0/tonne CO2 equivalent (2008 value in 2009 prices). 
 
Transport (4): disruption to movement of people, including local traffic congestion and road safety, especially for pedestrians and cyclists 
 
Soguel (1995) finds that Swedish residents are willing to pay between £12.10 and £13.63 per month to create an underground by-pass for a large 
road, which has severed the community and is dangerous to cross.  Newberry (1992) finds values for the marginal cost of congestion on 
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different types of road in terms of £ per passenger car kilometre, these values updated by Sansom et al (2001) and scope expanded to cover light 
goods vehicles (LGVs) and heavy goods vehicles (HGVs).   
 

Transport 
Reference Resource 

type 
Value 
type 

Change being valued /  
Valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Soguel, N, 1995 Disturbance: 
traffic barrier 
effect 

Use value Removal of barrier effect of a large road 
by creating an underground pass 

CVM: open ended, bidding 
game; 
Sample size/pop: 200 
households; 
Refusal rate: 32% 
Survey admin: one to one 
interviews.  

Mean WTP to build underpass: £12.10-£13.63 per respondent 
per month 

Sweden 

Willis and Garrod 
(1990) 

Canals 
 

Use value Benefits of maintaining the current 
recreational opportunities of canals. 
Consumer surplus on each type of 
informal recreation was estimated by 
the individual travel cost method:  
assessment of how much people were 
prepared to pay to undertake different 
activities, such as boating, dog-walking, 
fishing, walking, etc. 

Travel Cost 
 
Sample: 925 interviewed 
in person at both canal 
sites 
(393 responses) 

Benefits of recreation and amenity of Lancaster canal, by 
different type of user (per visit, £, 2001): 
Dog walkers: 0.05 
Shortcut takers: 0.01 
Fishermen: 0.06 
Boaters: 0.09 
Visitors to attractions: 0.12 
Walkers: 0.10 
Benefits of recreation and amenity of Montgomery canal, by 
different type of user (per visit, £2007) 
Dog walkers:  0.02 
Shortcut takers: 0.04 
Fishermen: 0.21 
Viewers to canal scene: 0.36 
Nature lovers: 0.07 
Walkers: 0.10 
Shop, pub, or café: 0.26 

Montgomery  
and Lancaster 
Canals 
 

Newbery (1992) 
ctd. 

Congestion use Passenger car traffic 
marginal cost of congestion on different 
types of road  
 
 
 
 
 
 
 
 
 

Mix (£/passenger car km) 
Motorway 0.41 
Urban central peak  55.32 
Urban central off-pk  44.46 
non-central peak  24.13 
non-central off-pk  13.31 
small town peak 10.48 
small town off-pk  6.39 
other urban  0.12 
rural dual carr.way 0.10 
other trunk/principal  0.29 
other rural 0.07 

UK 
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Transport 
Reference Resource 

type 
Value 
type 

Change being valued /  
Valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Sansom et al 2001 Congestion Use Comparison between the total social 
costs imposed by road and rail users as 
a whole on the rest of society and the 
revenues raised.  Two approaches used 
– political and economic welfare 
analysis 

Literature review including 
Hedonic pricing and 
marginal pricing analysis 

Adapted from Table 5.3 Congestion (marginal cost) 
 £/km (2007) 

 LGV HGV 
Motorway 14.4 30.1 
Major urban central peak 96.6 202.0 
Major urban central off-peak 53.0 110.9 
Major urban non-central peak 27.3 57.1 
Major urban non-central off-peak 15.4 32.2 
Other urban peak 9.4 19.7 
Other urban off-peak 5.5 11.5 
Rural trunk and principal 10.4 21.7 
Rural other 3.3 6.9  

UK 

 
Recreation & navigation (13): degradation or loss of recreation and navigation facilities 
 
There are three canal studies in the literature.  The study by Willis and Garrod (1990) analyses the recreation and amenity benefits of Lancaster 
and Montgomery canals to different users of these two canals including dog walkers, shortcut takers, fishermen, boaters, visitors to attractions, 
walkers, and nature lovers.  The WTP of these different groups range between £0.01 and £0.12 per person per visit for the Lancaster canal and 
£0.02 and £0.36 per person per visit for the Montgomery canal.  
 
Studies by Adamowicz et al (1995) and Willis and Garrod (1991) analyse the WTP of general public and visitors, respectively, to maintain the 
current status and access to the entire UK canal network.  Given that it is not possible to have an AMP scheme that impacts upon the services 
provided by the entire canal network, using these estimates for the effects of a single AMP scheme on a single canal site would overestimate the 
impact in economic terms.  
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Recreation & navigation - Canals 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Willis and Garrod 
(1990) 

Canals 
 

Use value Benefits of maintaining the current 
recreational opportunities of canals. 
Consumer surplus on each type of informal 
recreation was estimated by the individual 
travel cost method:  
assessment of how much people were 
prepared to pay to undertake different 
activities, such as boating, dog-walking, 
fishing, walking, etc. 

Travel Cost 
 
Sample: 925 interviewed in 
person at both canal sites 
(393 responses) 

Benefits of recreation and amenity of Lancaster 
canal, by different type of user (per visit, £, 2007): 
Dog walkers: 0.05 
Shortcut takers: 0.01 
Fishermen: 0.06 
Boaters: 0.09 
Visitors to attractions: 0.12 
Walkers: 0.10 
Benefits of recreation and amenity of Montgomery 
canal, by different type of user (per visit, £2007) 
Dog walkers:  0.02 
Shortcut takers: 0.04 
Fishermen: 0.21 
Viewers to canal scene: 0.36 
Nature lovers: 0.07 
Walkers: 0.10 
Shop, pub, or café: 0.26 

Montgomery  
and Lancaster 
Canals 
 

Adamowicz Garrod 
and Willis (1995) 
 

Canals       Use value  Benefits of maintaining the UK canal 
network in a state fit to support boating 
activities and maintaining towpath facilities. 

CVM – open-ended 
CE – pairwise comparison 
 
Sample: 758 households 
across Great Britain (327-CV, 
431-CE). 
payment vehicle: national tax 
Pilot survey conducted. 

CVM: £8.61 per household per year 
Or £184,533,461 per year 
 
CE: £30-£52 per household per year 
 

UK 

Willis and Garrod 
(1991) 
 

Canals Use value Benefits of maintaining access to canals in 
order to pursue recreational activities. 
 

Travel Cost and CVM 
 
Random sample of visitors to 
12 sites (12% protest rate) 
payment vehicle:  entry fee or 
car parking charge 

TCM: £ 0.08-4.43 
CVM: £ 0.31-1.20 
 
Total net benefit of non-priced canal recreation in 
GB: £ 101.28 million 
 

12 canal sites 
across UK 

 
These studies aim to examine the effect of changes on water quantity and quality on the value of the fishing experience.  A number of 
approaches are evident, including the estimates of the actual expenditure and willingness to pay of anglers for general improvements in the 
river or specific changes such as WTP for an extra fish caught.  Some studies attempt to tie WTP to a marginal or discrete change in river flow or 
level, which is useful for benefits transfer.  In other studies improvements to fisheries is only one component of the overall improvement valued.  
There is therefore some overlap with the water quality and hydrology impact categories.  
 
Radford et al (2001), for example, examines the actual expenditures made by anglers for the angling experience along the River Thames, the 
Afon Teifi and urban Leeds.  The average expenditure for coarse angling estimated using a national sample of anglers is estimated to be £1015 
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per angler per year.  Estimated expenditure of Teifi anglers directly related to angling is estimated to be £ 716 per angler per year, while the 
same for urban rivers in Leeds is £709 per angler per year.  
 
The study by Green and Willis (1996) was widely used during the appraisal of AMP3 scheme and is still relevant for AMP4 schemes.  The study 
estimates the non use value for improvements in river water quality from poor to medium at £0.0022 per km per household per year and the 
same for a change from medium to good quality at £0.006.  The study also estimates the value of a one angling day for different levels of change 
in the angling and water quality between £0.27-20.32 per person for one day’s fishing permit. 
 
Spurgeon et al (2001) estimates the value of maintaining and/or improving the angling opportunities in three case study areas (Rivers Thames, 
Afon Teifi and urban rivers in Leeds) and (b) River Wye (Wales - England border).  The estimates vary between 2.12-8.86 per angler per trip 
depending on the location and the characteristics of the anglers.  However, the study is a difficult one to use in benefits transfer because it lacks 
a standard definition of the quality of an angling trip that was presented to all respondents.  Each respondent was asked to judge the quality of 
the angling experience in a location that they are familiar with.  Therefore, it is possible that each respondent values a different location and a 
different type and quality of angling experience.  
 

Davis and O’Neill (1992) and O’Neill and Davis (1998) estimate the benefit of maintaining angling access in Northern Ireland using contingent 
valuation and travel cost methods, respectively.  The former is more useful since the latter presents the estimates in terms of aggregate annual 
user benefits covering all anglers.  The estimates of the former range between £23.78 and £41.81 per angler per year depending on whether or 
not they have prior experience purchasing angling licenses.  
 
Other studies that are not mentioned in this text are not recommended for benefits transfer within the context of AMP4 either because they are 
rather old (e.g. Radford et al, 1991 using 1988 expenditure and visitation data) or because they are from outside the UK (e.g. Harpman et al, 
1993). 
 

Recreation & navigation - Angling 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Radford, D. et al. 
1991 

River Use value Total expenditure by anglers on recreational 
fishing activities. 

Expenditure 
 
Mail survey to random 
sample of anglers fishing in 
NRA regions. 
1652 usable responses 
(regional response rates of 
31-57%) 

£ 17.41 – £120.11 per angler per day (depending on 
the region – see database for full details) 
 

The 1988 NRA 
regions of 
Northumbria, 
North West, 
Severn Trent, 
Southern, South 
West, Wales, 
Wessex and 
Yorkshire, 
UK 
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Recreation & navigation - Angling 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Davis and O’Neill 
(1992) 

River 
 
 

Use value Benefit of maintaining access to angling 
licenses and permits for recreational angling 
in Northern Ireland 

CVM - dichotomous choice 
 
Mail survey of 700 anglers 
(response rate of 22%) 
 
Payment vehicle: angling 
permit 

per angler per year (sum in brackets is actual market 
price of permit) 
 
Anglers with Prior Experience:  
£41.81 (33.06) 
Anglers with No Prior Experience:  
£30.23 (33.06) 
Anglers with Prior Exp. Purchasing Licenses:          
£23.78   (14.79) 

Northern 
Ireland 

Harpman et al. 
1993 

River Use Mean value of anglers for their average 
catch of brown trout, and hypothetical 
additions to this number of fish caught (to 
value impacts of flow changes) 

CVM -dichotomous choice 
 
289 anglers approached in 
person then sent a mail 
survey. Return rate was 84% 
with 153 useable 
observations. 
 
Payment vehicle: additional 
yearly payment to support 
improved management 
practices. 

1                £19.5/day 
2                £21.1/day 
3                £22.0/day 
4                £22.9/day 
5                £23.7/day 
6                £24.1/day 
7                £24.5/day 
8                £24.9/day 
9               £25.2/day 
10             £ 25.5/day 
11             £25.8/day 
12             £26.2/day 

Taylor River, 
Colorado, USA 

O'Neill, C.C. and J. 
Davis, 1998 

Lakes, rivers 
and beaches 

Use value The effects of three alternative definitions of 
demand on estimated parameters are 
explored in a TC-study of aggregate demand 
for recreational angling 

Travel Cost 
 
600 face-to-face interviews 
were conducted at 15 
randomly chosen angling 
sites. 

Estimated user benefits (£, millions):  
12.4; 38.14; 15.64 (difference arise from different 
model specifications) 

 Northern 
Ireland,    
 UK 

Spurgeon J, 
Colarullo G, 
Radford A F and 
Tingley D., 2001 

Inland water Use and 
non-use 

Maintaining and/or improving the angling 
opportunities in (a) three case study areas 
and (b) River Wye (Wales - England border) 
for the general public. 
(a) River Thames: WTP to ensure that 
salmon do eventually live and breed again in 
the Thames Region 
River Afon Teifi : WTP to guarantee that the 
angling will always be as good and as 
accessible as it is now 
Leeds: WTP for each day fished in Leeds to 
guarantee that the fishing would always be 
as good and as accessible as it is now 
(b) River Wye scheme: WTP to bring back 
salmon to the natural levels in the River 
Wye after a decline of 80% (6,000 each year 
to 1,000 each year). 

Contingent valuation 
 
Payment vehicle (a) River 
Thames: Trust fund, mail 
survey; Afon Tefi: mail 
survey; Leeds: mail survey 
(b) Telephone survey of 806 
anglers and face-to-face 
interviews with 843 
respondents across the eight 
Environment Agency regions. 
 

(a):  
WTP for an angling trip for coarse fishing (national 
survey): 
2.48 per angler per trip 
WTP for an angling trip for game fishing (national 
survey): 
3.19 per angler per trip 
WTP for the existence of a salmon fishery in River 
Thames (5% trimmed mean rounded): £2.84 per 
(local) household per year 
WTP for angling experience at the Afon Teifi: £8.86 
per (local) angler per trip 
WTP for angling experience in urban Leeds: £2.12 
per (local) angler per trip 
 
(b) WTP for River Wye scheme: 
4.29 (2.08-1.57) per angler per trip 

River Thames, 
The Afon Teifi, 
Leeds, The 
River Wye, and 
'a river near 
you',  
UK 
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Recreation & navigation - Angling 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Radford A F, 
Riddington G and 
Tingley D., 2001 

Inland waters Use Actual expenditures made by anglers in 
their most visited areas as well as their visits 
to the three case study areas of River 
Thames, The Afon Teifi, and urban Leeds. 

Actual expenditure 
 
Postal surveys to anglers.  
Useable responses: 127 
riverine fisheries, 207 
stillwater fisheries and 219 
canal fisheries 

Estimated expenditure of Teifi anglers directly 
related to angling: £ 716 per angler per year 
Estimated expenditure of Leeds anglers related to 
angling: £709 per angler per year 
The average expenditure for coarse angling (from 
the national anglers survey): £1015 per angler per 
year 
The median expenditure for coarse angling (from 
the national anglers survey): £371 per angler per 
year 

River Thames, 
the Afon Teifi 
and urban 
Leeds,  
UK 

Middlesex 
University 1994 

River Use and 
non-use 
value 

Value of enjoyment to visitors, residents and 
anglers for  low flow alleviation at: 
 
River Misbourne (Buckinghamshire) 
 
The Town Branch of the River Wey (Alton, 
Hampshire) 
 
River Ver (Hertfordshire) was chosen to be 
the second focus for the angling survey. 

CVM 
3 surveys conducted; 
Sample size/pop: i) 315 
visitors, ii) 763 residents, iii) 
371 anglers 
Payment vehicle: for 
residents’ survey: entry fee 
(although 'value of 
enjoyment' was also used, 
this is not reported here). For 
the angler survey, the 
payment vehicle was paying 
for a day's fishing. 

Average WTP for low flow alleviation in River 
Misbourne: £31.80 (log s.d. 0.51) 
per resident household per year 
 
Average WTP for low flow alleviation in River Wey: 
£28.21 (log s.d. 0.59) 
per resident household per year 
 

UK 
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Recreation & navigation - Angling 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Green, C. H. and 
K. G. Willis.  1996 
 

River 
 

Use value 
 

Value to anglers for improvements in water 
quality:  
 
Water Quality improvements that allow 
different types of fishing.  C1 = good quality 
coarse fishery; C2 = moderate quality coarse 
fishery;   C3 = poor quality coarse fishery; T1 
= good quality non-migratory trout fishery; 
T2 = moderate quality non-migratory trout 
fishery; T3 = poor quality non-migratory 
trout fishery;  S1 =good quality salmon 
fishery. 

CVM: open ended / iterative 
bidding 
 
Sample size/pop: 512 anglers 
and 542 head of households 
 
 

Non use value for improvements in quality per km 
per household per year: 
from poor to medium: 0.0022  
from medium to good: 0.0060 
 
WTP One day's fishing permit: 
 
No fishery to C3:£4.95 
No fishery to C2:£5.22 
No fishery to C1: £7.97 
No fishery to T3: £8.36 
No fishery to T2: £9.73 
No fishery to T1: £15.22 
No fishery to S1: £20.32 
C3 to C2:£0.27 
C3 to C1:£3.02 
C2 to C1:£2.75 
C1 to T3:£2.26 
C1 to T2 :£4.15 
C1 to T1:£11.70 
C1 to S1:£18.07 
T3 to T2:£1.89 
T3 to T1:£9.44 
T2 to T1: £7.56 
T2 to S1:£17.60 
T1 to S1:£8.93 
No fishery to RE1 (salmon):£20.32 
No fishery to RE1 (trout):£15.22 
No fishery to RE2 (trout):£9.73 
No fishery to RE3 (trout):£8.36 
No fishery to RE3 (coarse):£7.97 
No fishery to RE4 (coarse):£5.22 
No fishery to RE5 (coarse):£4.95 

UK 

Maxwell (1994) estimates the WTP of local residents for creating boating opportunities in a landscaped lake in a forested park to be £5.64 per 
resident per year.  So long as the lake in the study and the lake that could be created through an AMP scheme have similar characteristics, this 
study could be used for benefits transfer.  
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Recreation & navigation: other 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Gaterall et al, 1995 Reservoir Use value Consumer surplus for recreational visits to 
Rutland Water Reservoir 

Travel cost (value of time 
included) 

£34.07 per visit = £12.40 for recreation activity and 
£21.67 value of travel time for round trip 

UK 

Maxwell  1994 Lake 
 

Use value The creation of recreational opportunities 
through the addition of a landscaped lake in 
a forested park. 

CVM – payment card 
 
100 face-to-face interviews 
with residents within 6km of 
the Forest. 
Payment vehicle: annual 
payment to a trust fund 
Survey was piloted. 

£5.64 per resident per year for a boat hire on the 
lake. 

Marston Vale 
Community 
Forest 

 
Nuisance (4): increase in noise, vibration, odour and dust 
 
Four studies on noise are presented here: one including costs of dust and vibration.  The studies value different types of changes, such as a % 
decrease in noise, marginal and discrete changes in decibel levels.  Three of these are non-UK studies from Norway, Switzerland and Sweden.  
The only UK study on street level noise is a hedonic study which finds that each decibel increase in noise level decreases property prices by 
0.20%.  
 

Nuisance 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Bateman, I.J., et al 
2001 

Noise Non-use The study estimates the value, in terms of 
increased property value, of a 1 decibel 
change in noise from construction of new 
roads. 

Hedonic pricing 
 
Sample: 3,500 properties sold 
during 1986 
Road traffic noise level at 
each property was calculated 
using the Calculation of Road 
Traffic Noise (CRTN) 
procedure. 

Each decibel increase in traffic noise decreases 
property price by 0.20% 

Scotland 

Saelensminde, K. 
1997 

Noise Non-use Baseline specified as ‘situation on 
Norwegian roads today’. Respondents were 
asked to value a subset of the percentage 
changes in environmental factors, local air 
pollution, noise, global warming, dust,  of -
20% (20% deterioration), -10%, +20%, 
+30%, +40%, +60%, +90% 
 

Choice experiment 
 
672 face-to-face interviews. 
Payment vehicle: change in 
travel cost and time per single 
journey. 
Pilot survey of 179. 

WTP per percentage point of reduction per year per 
household: 
 
Dust/dirt: £0.035 
Carbon dioxide: £ 0.037 
Noise: £0.014 
 
Travel time: £4.242 per hour for travel time per 
year per household 

Oslo/Akershus 
Norway 
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Nuisance 
Reference Resource 

type 
Value 
type 

Change being valued /  
valuation scenario  

Method 
 

Results (£2007)  
+ Units  

Location 

Soguel, N. 1998 Noise Non-use Halving the existing housing noise level for 
the inhabitants of the town of Neuchatel in 
Switzerland i.e., reduction of 10 dB(A) 
 

CVM - open-ended and 
iterative bidding. 
 
200 households were 
surveyed (i.e., one in about 
160 inhabitants) by face-to-
face interviews.  
Payment vehicle: increase in 
housing rent. 
Pilot survey of 30. 

Mean WTP (OLS model) (standard deviation): 
£36.95 (50.95) per household per month 

Neuchatel, 
Switzerland 

Weinberger, M. et 
al 1991 

Noise Non-use Reduction in noise levels to 'nearly no noise' 
(i.e. 40 dB(A)) or 'occasional noise' (i.e. 
55dB(A)) 

CVM 
 
Sample: 6,491 (3,281 useable) 
Mail survey 
Payment vehicle: increase in 
rent  

WTP per household per month for reduction from 
said level to no noise (s.d.): 
from <45 db: £1.59 (0.92) 
from 45-50db: £9.56 (3.66) 
from 50-55 db: £9.04 (3.66) 
from 55-60 db: £15.94 (9.16) 
from 60-65 db: £19.66 (10.53) 
from 65-70 db: £24.98 (16.49) 
from 70-75 db: £34 (20.15) 
from >75 db: £34.53(20.61) 

Germany 
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APPENDIX 3 
EMBODIED CARBON METHODOLOGY 

INTRODUCTION 

The methodology for determining the carbon embodied within each scheme is based on 
industry guidance developed by UKWIR1.   

Embodied energy is that energy expended in the process of sourcing, manufacturing and 
supplying a product, material or service. This product, material or service may then expend 
further energy in its operation.  This operational energy is not included in embodied energy. 
Often the operational energy is all that is accounted for when evaluating the impact or cost of 
the use of a product or service.  However to get a true picture of the impact, it is important to 
add the embodied energy to the operational energy. The extent to which processes involved 
in the manufacturing are included in the calculation of embodied energy can vary. This 
appendix defines more closely what has been included in the calculation of embodied energy, 
expressed in units of carbon dioxide (equivalent), and the methodology used. 

OUTLINE OF THE METHODOLOGY 

The steps involved in the methodology are as follows: 

1. Define boundaries for the inclusion of energy involved in the raw materials, 
manufactured products and their use in the delivery of water for the scheme concerned. 
Check the existing data on operational energy for the various options to ensure that there 
is no overlap with the calculation of embodied energy. 

2. Gather information on the quantities of materials, types of material and types and 
numbers of products. Where quantities in terms of weights and number are not available, 
then capital cost may be used as a means of estimating quantity using relative 
comparisons with similar products/systems where weights and numbers are known.  

3. Source recent data (less than 10 years old) on the energy used to mine, process, transport 
and produce the materials and where possible finished products.2  See Table A3.1 below. 

4. Use the same data sources where possible to quantify the Carbon Dioxide equivalent 
(CO2e) emissions.  Alternatively calculate the CO2e emissions from likely sources of 
energy used.3 

5. Where products are only partially involved in the process (e.g. Sea Tankers used for 

                                                 
1  UKWIR (2008) Carbon accounting in the UK water industry: Guidelines for dealing with ‘embodied carbon’ 

and whole life carbon accounting 
2 Reference sources to include University of Bath Inventory of Carbon & Energy 
3  Using DEFRA and IPCC figures as appropriate 
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transport of water) over their lifetimes, apportion the embodied energy accordingly. 

6. Develop spreadsheet model to collate, calculate and apportion quantities of CO2e 
emissions for each option. Include estimate of potential errors and size of any omissions. 

7. Provide tables for the final BPEP report. 

Table A3,1 Carbon Dioxide Factors used 

Embodied Energy kg CO2 /kg 
High density polyethylene (HDPE) 1.600 
HDPE pipe 2.000 
General plastic 2.530 
Concrete (average of all types) 0.114 
Sand Total 0.003 
Gravel Total  0.003 
Igneous Crushed Total 0.004 
Limestone Total 0.003 
Reinforced concrete (2%) 0.265 
Reinforced concrete (3%) 0.306 
Aggregate 0.008 
Steel  0.641 
Steel  3.089 
Steel average 1.865 
Ductile iron concrete lined piping 2.780 
Steel pipe 1.800 
Steel sheet 1.640 
Steel General 1.820 
Stainless steel 6.150 
Copper 4.380 
Nickel 14.653 
Cupro Nickel 75/25 mix estimate 7.643 
Other  kg CO2/m2 
Concrete road 187.700 
Asphalt road 134.000 
 
BOUNDARIES 

The embodied CO2e emissions are taken to be the CO2e emissions arising from the 
extraction, processing and delivery of materials, processes or services. The CO2e emission are 
taken from data sources such as the University of Bath Inventory of Carbon & Energy or 
calculated from energy data using generally accepted emission rates for the various energy 
sources. 

The embodied CO2e emissions analysis does not include road transport energy for the 
construction or set up phases such as diesel for lorries. Information on fuel use for 
construction activities is provided in Appendix 1, with the exception of the use of trains 
which is listed below. 

The embodied CO2e emissions analysis does not include operational energy such as 
electricity for pumping water or diesel for the ships delivering water. It does however, 
include transport energy for the construction or set up phases such as diesel for the lorries or 
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trains delivering aggregate (Information on National Grid power use and fuel use for 
operational activities is provided in Appendix 1). 

PROCESSES, MATERIALS AND SERVICES 

A wide range of processes, materials and services are involved in the schemes under 
consideration.  The main ones and how they were assessed for embodied CO2e emissions are 
described below: 

1. Reservoirs  

a) The extraction of aggregates and production of concrete 
The energy involved in the extraction and processing of sand, gravel and limestone is taken 
from Energy Consumption Guide 70 “Energy Use in the Mineral Industries of Great Britain” 
by DETR. The energy involved in the manufacture of Concrete is taken from “Cement, 
Concrete & Sustainability” by L. Parrot & D. Pocklington British Cement Assoc. For both, the 
weight of material is calculated from the volume and density and multiplied by the embodied 
CO2e emissions figure taken from the energy involved. 

b) Transport of materials by train 
The energy involved in the use of trains to transport and deliver aggregates and concrete was 
calculated from DEFRA figures for energy involved in the movement of material by Train in 
MWh per tonne/km. The CO2e emissions are then calculated using DEFRA figures for CO2e 
emissions from diesel. 

c) Roads 
The energy and CO2e emissions involved in road construction are taken from the University 
of Bath “Inventory of Carbon & Energy” (ICE) version 1.5 produced in 2006. Roads are 
assumed to be 5 m wide and constructed of concrete, in the absence of any other 
information. 

d) Tunnels and Pipework 
Pipework and tunnels associated with the reservoirs are assumed to be concrete if over 600 
mm in diameter and ductile iron if 600 mm or less (as advised verbally by Thames Water). 
The diameter and length of pipe has been given, but no other information. It is assumed that 
typically a concrete pipe thickness is 5% of the diameter. For tunnels (4 m diameter of 
greater) it is assumed that there is a concrete lining of 100 mm. The weight of concrete is 
calculated and multiplied by the CO2e emission factor for concrete referred to in 1 a.  

e) Pumps 
The information on the pumps was limited; in some cases a power rating in kW was available 
whereas in other cases only the rate of delivery in m3/h and head were known, in which case 
the power rating in kW was then calculated (using a standard formula for calculating pump  



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

 
Cascade Consulting Appendix 3. Embodied Carbon Methodology 

A3- 4 

motor power assuming an efficiency of 65%). The weight of pumps was estimated from 
typical figures for pumps of a given power rating. Having calculated the weight, it was 
assumed that the pumps are mainly made from steel and the weight is multiplied by a CO2e 
emission factor taken from ICE (see 1 c above). 

f) Water Treatment Works 
Little or no information was forthcoming on the materials involved in the various water 
treatment works. Therefore the carbon emission for water works calculated for the Upper 
Thames Reservoir in 2006 was used and proportioned according to the throughput of the 
water treatments works in question. 

2. Transfer Schemes 

A detailed analysis was carried out for the Severn Thames and Northern England transfer 
schemes.  For the Hogsmill and Columbus transfer schemes, results were extrapolated by 
comparison with the Northern England scheme, pro rata with capital cost. 

a) The materials for tunnels and pipelines 
As for 1d 

b) Tunnelling machine operation 
Information was obtained from Jacobs (Thames Water’s Engineering Consultants) on the 
typical energy consumption of a tunnelling machine per m of tunnel. This was converted to 
litres of diesel and resultant CO2e emissions. 

c) Lorry Movements 
The lorry movements were for the removal of spoil and supply of pipework.  The energy 
involved was calculated from DEFRA figures for energy involved in the movement of 
material by heavy goods vehicles (HGVs) in MWh per tonne/km.  The CO2e emissions were 
then calculated using DEFRA figures for CO2e emissions from diesel. 

d) Materials for tanks and reservoirs 
The amount of material in a typical tank was estimated and the appropriate CO2e emission 
factor used.  It was assumed (on the basis of verbal advice from Thames Water) that tanks 
smaller than 100 m3 were steel and larger tanks concrete. 

e) Materials for pumps 
As for 1e. 

f) Materials for water treatment works  
As for 1f. 
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3. Groundwater and AR and ASR Schemes 

a) Boreholes 
The energy used to bore holes was taken from a communication with a borehole company 
(Loopmaster Europe) and a typical figure for the boring operation itself.  This was then 
extrapolated for different borehole depths and an assumed efficiency for the boring machine 
used to calculate CO2e emissions. 

b) Pumps 
As for 1e 

c) Pipework 
As for 1d 

d) Water treatment works 
As for 1f 

4. Desalination and Reuse Schemes 

A detailed analysis was carried out from the Beckton desalination plant (TGWTP) data as 
this was readily available.  This was then used to extrapolate results for the other 
desalination options and reuse schemes based on relative capital cost. 

a) Materials for tanks and reservoirs 
As for 2d 

b) Materials for pumps and blowers 
As for 1e 

c) Reverse Osmosis and other Filters 
The intake screens were assumed to be made from cupro nickel, of 3mm thickness and 6 m2 
in area.  The reverse osmosis materials were assumed to be a kind of plastic (general 
embodied CO2e emission factor used) with an assumed thickness of 500nm.  The life of the 
Reverse Osmosis consumable materials was assumed to be 1 year. 

5. Tankers and Bags 

a) Material in Tankers, Tugs and Bags 
The weight for the tankers was taken from typical values advertised in the auction of these 
kinds of vessels for scrap.  The main material is assumed to be steel.  The same applies to the 
estimates for the embodied CO2e in the tugs. The expected life of the tankers and tugs is 30 
years. The bags are assumed to be a type of plastic (general embodied CO2e emission factor 
used) with an expected life of 3 years.  Detailed analysis was carried out for the Scottish 
tanker and bag schemes.  These were then extrapolated on the basis of capital cost for the 
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Norway schemes. 

b) Pipework 
As for 1d 

c) Tanks 
As for 2d 

6. Cistern Displacement Devices 

a) Materials in Hogs and Hippos 
Hogs are made from a plastic polymer container and silicone sand.  The general embodied 
CO2e factor for plastic was used along with a general value for sand. 

Hippos are made from a mixture of Low Density Polyethylene (LDPE) and High Density 
Polyethylene (HDPE). The weight of the two elements was multiplied by the relevant 
embodied CO2e factors. 

7. DOMESTIC METERING 

a) Material in Meters 
A detailed breakdown of the various combinations of materials for the different meters was 
available. This was used to come up with a typical weight and embodied CO2e value (based 
on the CO2e values for brass, plastic, glass, stainless steel, rubber and copper). 

8. Water Butts 

a) Material in Water Butts 
It was assumed that the weight of each butt was 7 kg and that it was made from plastic (a 
general embodied CO2e factor for plastic was used). 

b) Transport to deliver Water Butts 
It was assumed that each water butt was delivered by a diesel van with a 20 km round trip. 
The CO2e emissions associated with a diesel consumption of 45mpg was used. 

9. Leakage Reduction 

The embodied CO2e of leakage schemes was calculated based on different diameter HDPE 
pipes. 

ACCURACY OF RESULTS 

The calculation of embodied energy and CO2e emissions depends on a number of factors, 
however the accuracy of the results depends very much on two key issues: 

• Availability of data on the actual process or construction element in question 
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• Suitable references or an accepted value for the embodied energy or CO2e emission 
associated with the process or construction element. 

For a number of the elements making up the various options, suitable data were not 
available. For example, the size of tanks in cubic capacity was often provided but no detailed 
information on the construction and actual weights of the walls and other elements.  For the 
pumps, the power rating was sometimes provided (although more often this had to be 
calculated from first principles given the output flow and head) but never the weight.  In 
these cases typical values were taken from manufacturers’ data and extrapolated to match 
the data which were available. In most cases it has not been possible to capture data on all 
the elements or processes involved in each scheme option.  The likely impact of these 
missing elements has been small and in most cases is estimated as less than 10%. 

The use of standard or typical values for the various elements means that no allowance has 
been made for low embodied energy materials or processes being used.  The various schemes 
are therefore being compared on their basic design elements and not any special features 
introduced for this project.  It would be essential to carry out a more detailed analysis if the 
comparison of the schemes relied heavily on the embodied CO2e emission factor.  For 
example it may be that two scheme options come out as being broadly comparable in terms 
of embodied CO2e emissions from this current analysis, but a more detailed investigation 
might then identify that one of the scheme could reduce its embodied CO2e emission by say 
50% by using a different grade of concrete, for example, whereas the other scheme could not. 

It is not easy to find generally accepted data on the embodied energy and CO2e emissions of 
different materials. A number of research organisations around the world have investigated 
this but often for a narrow range of materials and often based on the energy mix and process 
in their own country.  For most of the elements the University of Bath “Inventory of Carbon 
& Energy” (ICE) version 1.5 produced in 2006 was used.  This reference brings together a 
range of data with the added benefit of adapting CO2e emissions according to a typical UK 
energy mix for a particular material.  The University of Bath reference uses data which is 
“cradle to site”, in other words it takes into account the energy for extracting, processing and 
transporting material to site.  The transport element will be a standard figure and where 
more accurate data are available with reference to the options being considered here, then 
the transport element has been calculated from first principles.  

The data in the ICE from the University of Bath draws from a wide range of sources and the 
variability for single materials is large.  In many cases this variability is over 100%, 
sometimes 1,000%. In other words, the embodied energy in steel varies by a factor of 10 
depending on which data source is used.  Where possible, the ICE determines the more likely 
and accurate sources for the generality of applications in the UK and picks a suitable average 
figure.  The ICE is being continually updated and developed so more accurate data will be 
available in the future.  However, this emphasises the need for caution now when using the 
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results of this analysis.  It can only be used as a rough guide as to the likely embodied energy 
and CO2e emissions and a rough comparator for other scheme options.  A more detailed 
analysis would be advisable when the preferred scheme or schemes are selected. 
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Criteria Phase Significant Adverse Perceptible Adverse Negligible Perceptible 
Beneficial 

Significant 
Beneficial 

Construction Temporary loss/damage of 
habitat designated 
SAC/SPA/SSSI/ Ramsar 

Temporary loss/damage of 
habitat 

No loss/damage of 
habitat 

n/a n/a Aquatic 
Biodiversity 

Operation  Permanent loss/damage of 
habitat designated 
SAC/SPA/SSSI/ Ramsar 

Permanent loss/damage of 
habitat 

No loss/damage of 
habitat 

Creation/enhancement 
of habitat 

Creation/enhancement 
of potential 
SAC/SPA/SSSI/ 
Ramsar habitat 

Construction Moderate or high risk to 
WQ from run-off 

Low risk to water quality 
from pollution incidents 

No or very low risk n/a n/a Water Quality 

Operation Moderate or high risk to 
water quality caused by 
scheme operation 

Low risk to water quality as 
a result of scheme operation 

No or very low risk Slight improvement to 
water quality 

Moderate or major 
improvement to water 
quality 

Construction Temporary major or 
moderate impact on 
flow/levels or changes to 
depositional/erosive 
properties 

Temporary slight impact on 
flow/levels or changes to 
depositional/erosive 
properties 

No impact n/a n/a Fluvial 

Operation Permanent major or 
moderate impact on 
flow/levels or changes to 
depositional/erosive 
properties  

Permanent slight impact on 
flow/levels or changes to 
depositional/erosive 
properties  

No impact Permanent slight 
beneficial impact in 
terms of alleviation of 
low flows 

Permanent moderate or 
major beneficial impact 
in terms of alleviation 
of low flows 

Construction Any  part of site in Flood 
Risk Zone 2/3 

>1 ha of site within Flood 
Risk Zone 1 

 <1 ha of site within 
Flood Risk Zone 1 

n/a n/a Flooding 

Operation Effect after mitigation – should be Negligible 
Construction Temporary loss/damage of 

habitat designated 
SAC/SPA/SSSI/ Ramsar 

Temporary loss/damage of 
habitat 

No loss/damage of 
habitat  

n/a n/a Terrestrial 
Biodiversity  

Operation  Permanent loss/damage of 
habitat designated 
SAC/SPA/SSSI/ Ramsar 

Permanent loss/damage of 
habitat 

No loss/damage of 
habitat 

Creation/enhancement 
of habitat 

Creation/enhancement 
of potential 
SAC/SPA/SSSI/ 
Ramsar habitat 

Construction Water use judged based on size of scheme and amount of 
hard construction involving concrete and dust 
suppression required/test pumping 

No impact n/a n/a Water 
Resources 

Operation Liable to draw on stressed 
water resources – CAMS 
status 'over abstracted' or 
'over licensed' 

CAMS status ‘no water 
available’ (allows some 
abstraction at high flows) 

CAMS status WA Perceived level of benefit attributable to a scheme 
in terms of improvement to water efficiency 
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Criteria Phase Significant Adverse Perceptible Adverse Negligible Perceptible 
Beneficial 

Significant 
Beneficial 

Construction Excavation within 
geological SSSI 

Excavation within 2.5 km of 
geological SSSI 

No impacts n/a n/a Geodiversity 

Operation n/a 
Construction Involves excavation within 

50m of known historic 
environment resources, 
within 50m of areas 
important for palaeo-
environmental deposits 

Potential damage to 
archaeology (involves 
excavation) 

No potential 
impacts 

    Cultural 
Heritage 

Operation Likely to result in water 
level drawdown and 
potential drying in area 
known to be important for 
palaeo-environmental 
deposits 
 
Infra-structure or scheme 
operation may cause 
significant impact to 
designated historic 
environment ‘setting’, e.g. 
within Conservation Area, 
or in proximity to listed 
buildings, scheduled 
monuments 

Likely to result in water 
level drawdown through 
abstraction 
 
Infra-structure or scheme 
operation may potentially 
disturb historic 
environment setting 

No potential 
impacts 

Will enable groundwater 
levels to be maintained 
thus avoiding potential 
drying impacts 
 

Will enable 
groundwater levels to 
be maintained in area 
known to be important 
for palaeo-
environmental 
deposits. 
Scheme will contribute 
to restoration of 
historic assets 
 
 

Construction Agriculture  
Operation 

Permanent loss of >5ha  
agricultural land 
classification (ALC) Grade 
3a or better land (Best and 
Most Versatile - BMV) 

Permanent loss of <5ha 
ALC BMV grade land 

No loss n/a n/a 

Construction  Landscape & 
Visual 
Amenity 

Operation 
Scheme within National 
Park/AONB 

In rural area In urban area n/a n/a 

Construction Predominantly Greenfield 
site 

Construction uses some 
Greenfield land 

All construction on 
previously 
developed land 

Land Use 
Efficiency 

Operation 1-100 Ml/ha/y 100-1,000 Ml/ha/y >1,000 Ml/ha/y 

n/a n/a 
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Criteria Phase Significant Adverse Perceptible Adverse Negligible Perceptible 
Beneficial 

Significant 
Beneficial 

Construction Perceived level of use of construction materials, production of wastes and level 
of recycling of aggregates 

Resource Use 

Operation High/moderate level of 
resource use in terms of 
plant, chemicals 

Minor use of resources such 
as chemicals, plant 
maintenance 

Negligible resource 
use 

n/a n/a 

Construction Air Quality 
Operation 

Within Air Quality 
Management Area (AQMA) 
/ Low Emissions Zone 
(LEZ) 

Within 2.5km of 
AQMA/LEZ or >2.5 km 
from AQMA/LEZ with high 
emissions (e.g. associated 
with >800,000 HGV kms – 
construction, >5,000 HGV 
(20,000 car/LGV) kms/y or 
>1,000 MWh/y operation) 

>2.5km from 
AQMA/LEZ  

n/a n/a 

Construction >4,000t CO2 1-4,000t CO2 0 t CO2 Climatic 
Change 
 

Operation >50t/y CO2 1-50t/y CO2 0 t/y CO2 
n/a 
Saving of 1-50t/y CO2 

n/a 
Saving of >50t/yCO2 

Construction 
 

>10 HGVs per day 1 to 10 HGVs per day < 1 HGV per day Transport 

Operation >10 HGVs per day, or 
>40,000 cars (recreation) 
per year 

1 to 10 HGVs per day, or 
400 to 40,000 LGVs/cars 
(recreation) per year 

< 1 HGV per day, 
and <400 
LGVs/cars 
(recreation) per 
year 

n/a n/a 

Construction n/a n/a Recreation & 
Navigation Operation 

Risk of significant 
disruption to major 
recreational/ navigational 
resources (defined as 
National Trails, Forestry 
Commission/National Trust 
sites, National Cycle 
Routes) 

Risk of disruption to local 
recreational/ navigational 
resources (defined as local 
footpaths, bridleways, cycle 
routes, parks, golf courses) 

No effect 
Creation or enhancement 
of local recreational 
resource  

Creation or 
enhancement of major 
recreational resource  

Construction Community 
Operation 

Perceived extent of impact on community in terms of 
community severance, increased inequality, sense of 
place, or community blight. 

No effect n/a 

Construction Perceived level of concern over construction related risks such as reduction in 
river water quality, road traffic accidents 

n/a n/a Risk 
Perception 

Operation Risk of terrorist attack or 
breach 

Risk of health impacts Little perceived risk n/a n/a 
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Criteria Phase Significant Adverse Perceptible Adverse Negligible Perceptible 
Beneficial 

Significant 
Beneficial 

Construction n/a n/a n/a n/a n/a Social 
Exclusion Operation High scheme cost (Average 

Incremental Social Cost > 
£1,000/Ml), or major 
purchase cost for consumer 
(demand management 
schemes) 

Moderate or low scheme 
cost (Average Incremental 
Social Cost < £1,000/Ml), 
or minor purchase cost for 
consumer (demand 
management schemes) 

Very low or 
negligible scheme 
cost (Average 
Incremental Social 
Cost < £100/Ml). 
No purchase cost 
for consumer 
(demand 
management 
schemes) 

n/a n/a 

Construction Local 
Economy Operation 

Perceived levels of job displacement due to majority of 
new jobs being filled by newcomers, extent of 
sterilisation of economic activity and disruption of 
businesses. 

No impact Beneficial impacts rated according to extent of 
increase in job opportunities for local people, 
level of inward investment and diversification of 
local economy 

Construction >500 household years 
(hh.y) impacted 

50 – 500 hh.y impacted 0 - 50 hh.y 
impacted 

n/a n/a Nuisance 

Operation >500 households per year 
(hh/y) impacted. 

50 – 500 hh/y impacted, or 
high nuisance associated 
with scheme, taking into 
account factors such as 
disturbance by visitors, 
noise and vibration 

0 - 50 hh/y 
impacted or no 
source of impact 

n/a n/a 
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ADDITIONAL SCHEME BASELINE INFORMATION 

Chapter 6: Abingdon 150Mm3 B - SWA 

 

Criteria Feature 
Distance 
from 
structure 

Archaeological Sites Within 2.5km of the site:  
Drayton Cursus SM 
Sutton Wick SM 
Noah’s Ark SM 

Within 2.5km of the proposed SWOX pipeline route: 
Settlement Site (north of Cow Lane)  

Within 2.5km of the proposed SWA pipeline route: 
Nuneham Park (Historic Park) 
Sutton Wick Settlement Site (Scheduled Monument) 
Dovecot at Culham Manor (Scheduled Monument) 
Settlement site North of Thames (Scheduled Monument) 
Battle of Chalgrove, 1643 (Battlefield Site) 
Shirburne Castle (Historic Park) 
4 Bowl barrows / cross on hills 

 
None 
 
 
<2.5km 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the site: 
None 

Within 2.5km of the proposed SWOX pipeline route: 
Cothill Fen (SAC & SSSI) 
Barrow Farm Fen (SSSI) 
Wytham Woods (SSSI) 
Frilford Heath, Ponds and Fens (SSSI) 
 
Within 2.5km of the proposed SWA pipeline route: 
Chinnor Chalk Pit (SSSI) 
Chinnor Hill (owned by Wildlife Trust) (SSSI) 
Chiltern Beechwoods / Aston Rowant SAC, National Nature Reserve & 
SSSI 
Lodge Hill (SSSI) 

 

  
 
<2.5km 
<2.5km 
<2.5km 
<2.5km  

 
<2.5km 
<2.5km 
<2.5km 
 
<2.5km 
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Chapter 19: SLARS 

Criteria Feature Distance from 
structure 

Air Quality Management 
Area Within 2.5km of site: 

Lambeth AQMA (NO2)    
Merton AQMA (NO2 and PM10) 
Greenwich AQMA (NO2 and PM10) 
Bromley AQMA (NO2)  
Scheme located within London Low Emissions Zone (LEZ) 
 
Pipeline route not specified, following sites potentially within 2.5km: 
As above 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
 
<2.5km 

Archaeological Sites Within 2.5km of site: 
Merton Priory 
Eltham Palace 
Conduit Head, Eltham 
Greenwich Observatory 
West Grove, Conduit House, Blackheath 
Queens House 
Greenwich Hospital 
Tudor Naval Storehouse at Convoys Wharf  
 
Pipeline route not specified, following sites potentially within 2.5km: 
As above 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
 
<2.5km 

Conservation 
Designations 

Within 2.5km of site: 
Gilbert’s Pit (SSSI)  
Emstead Pit (SSSI)  
Oxleas Woodlands (SSSI)  
 
Pipeline route not specified, following sites potentially within 2.5km: 
As above 

 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
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Chapter 26: Bulk Sea Import (BSI) by Tanker from Scotland 

Criteria Feature Distance from 
structure 

Air Quality 
Management Areas 

Within 2.5km of the sites: 
 
Tay intake and terminal: 
Perth AQMA 
Dundee AQMA 
 
Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
London Borough of Waltham Forest AQMA for NO2 and PM10 
London Borough of Redbridge AQMA for NO2 and PM10 
London Borough of Havering AQMA for NO2 and PM10 
Thurrock Borough Council AQMA for NO2 and PM10 (discrete sites) 

 
 
 
<2.5km 
<2.5km 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 

Archaeological Sites Within 2.5km of the sites: 
 
Tay intake: 
Betha, Roman Fort 
Gold Castle, enclosure 
Sheriffton, barrow cemetery 
Lochton House, ring ditch 
Lochton House, enclosure 
Gannochy, unenclosed settlement 
 
London terminal and WTW: 
World War II Bombing Decoy on Fobbing Marshes 
 
Within 2.5km of the proposed pipeline routes: 
 
Tay transfer pipeline: 
King’s Stone 
Grassy Walls, Roman camp 
Blairhall, barrow cemetery 
New Scone, stone circle 
Balgarvie, unenclosed settlement 
Mill of Bonhard, unenclosed settlement 
Bonhard Park, unenclosed settlement 
Wester Bonhard, unenclosed settlement 
Shianbank stone circles 
Shien Hill, cairn 
Law Hill hut circles 
Law Hill fort 
Arnbathie, fermtoun and enclosures 
Evelick Fort 
Pole Hill, hut circle 
Pole Hill, cairn 
Evelick Castle 
Whitemyre hut circle 
Blackbank hut circle 
Kilspindie unenclosed settlement 
Rait, old parish church 
Rait Hill fort 
Rait, souterrains and ring-ditch 
Fingask Castle, standing stone 
Rait, souterrain 
Pitmiddle, deserted village 
Wast-Town church 
Middlebank unenclosed settlement 
Middlebank, enclosure 
Dron Hill, fort 
Dron chapel 
Rossie Priory Stone 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature Distance from 
structure 

Falcon Stone, cup marked stone and barrow 
Falcon Stone barrows 
Market Knowle, enclosure 
Strawberrybank, ring ditch 
Carmichaels Cottages, ring ditch 
Longforgan, market cross 
Market Knowe, enclosure 
West Dilmore, ring ditch and enclosure 
East Bank, unenclosed settlement 
Huntly Farm, enclosures 
Benvie, enclosure 
East Pilmore, timber building 
East Pilmore, ring ditch 
East Pilmore, unenclosed settlement 
Mylnefield, souterrains 
Invergowrie, souterrains 
Invergowrie, enclosure 
Mylnefield, ring ditch and souterrain 
Greystane Lodge, cursus and barrows 
Paddock Stone, standing stone 
St Peter’s Church and graveyard 
Mains of Gray, souterrains 
Gourdie, stone circle 
Dundee Law, fort 
Dundee, site of Hospital of St. John the Baptist 
 
London transfer pipeline: 
Tithe Barn, Hall Lane, Upminster 
Gatehouse and moat of south Ockendon Old Hall 
Barking Abbey 
Roman barrow 260m north east of south Ockendon Hall 
Bishop Bonner's Palace, Orsett 
Crop mark complex, Orsett 
Springfield style enclosure and Iron Age enclosures 
Causewayed enclosure and Anglo-Saxon cemetery 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
 
Tay terminal: 
Firth of Tay and Eden estuary Ramsar, SAC and SPA 
 
London terminal and WTW: 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 
Walthamstow marshes SSSI 
Mucking Flats & Marshes SSSI 
Vange & Fobbing Marshes SSSI 
South Thames Estuary & Marshes SSSI 
Holehaven Creek SSSI 
 
Within 2.5km of the proposed pipeline routes: 
 
Tay transfer pipeline: 
River Tay SAC 
Almondbank SSSI 
Firth of Tay and Eden estuary Ramsar, SAC and SPA 
Inner Tay estuary SSSI 
 
London transfer pipeline: 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 
Walthamstow marshes SSSI 
Epping Forest SAC and SSSI 
Ingrebourne marshes SSSI 

 
 
 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature Distance from 
structure 

Hornchurch cutting SSSI 
Thames Estuary & Marshes Ramsar and SPA 
Mucking Flats & Marshes SSSI 
Vange & Fobbing Marshes SSSI 
South Thames Estuary & Marshes SSSI 
Holehaven Creek SSSI 
Canvey Wick SSSI 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Land Classification Within 2.5km of the proposed pipeline routes: 
 
London transfer pipeline: 
Land is a mix of Grade 2, 3, 6 and 7 with infrequent Grade 1 land 
London Borough of Waltham Forest Green Belt 
London Borough Of Haringey Green Belt 
London Borough Of Redbridge Green Belt 
London Borough of Havering Green Belt 
London Borough of Barking and Dagenham Green Belt 
Thurrock Borough Council Green Belt 
Castle Point Borough Council Green Belt 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Chapter 27: Bulk Sea Import (BSI) by Tanker from Norway 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
London Borough of Waltham Forest AQMA for NO2 and PM10 
London Borough of Redbridge AQMA for NO2 and PM10 
London Borough of Havering AQMA for NO2 and PM10 
Thurrock Borough Council AQMA for NO2 and PM10 (discrete sites) 

 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Archaeological Sites Within 2.5km of the sites: 
 
London terminal and WTW: 
World War II Bombing Decoy on Fobbing Marshes 
 
Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Tithe Barn, Hall Lane, Upminster 
Gatehouse and moat of south Ockendon Old Hall 
Barking Abbey 
Roman barrow 260m north east of south Ockendon Hall 
Bishop Bonner's Palace, Orsett 
Crop mark complex, Orsett 
Springfield style enclosure and Iron Age enclosures 
Causewayed enclosure and Anglo-Saxon cemetery 
 
No information is available regarding archaeological sites that may 
lie in proximity to the loading terminal in Sira Fjord in Norway 

 
 
 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 

Conservation 
Designations 

Within 2.5km of the sites: 
 
London terminal and WTW: 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 
Walthamstow marshes SSSI 
Mucking Flats & Marshes SSSI 
Vange & Fobbing Marshes SSSI 
South Thames Estuary & Marshes SSSI 
Holehaven Creek SSSI 
 
Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 
Walthamstow marshes SSSI 
Epping Forest SAC and SSSI 
Ingrebourne marshes SSSI 
Hornchurch cutting SSSI 
Thames Estuary & Marshes Ramsar and SPA 
Mucking Flats & Marshes SSSI 
Vange & Fobbing Marshes SSSI 
South Thames Estuary & Marshes SSSI 
Holehaven Creek SSSI 
Canvey Wick SSSI 
 
No information is available regarding nature conservation 
designations that may lie in proximity to the loading terminal in Sira 
Fjord in Norway 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 
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Criteria Feature 
Distance 
from 
structure 

Land Classification Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Land is a mix of Grade 2, 3, 6 and 7 with infrequent Grade 1 land 
London Borough of Waltham Forest Green Belt 
London Borough Of Haringey Green Belt 
London Borough Of Redbridge Green Belt 
London Borough of Havering Green Belt 
London Borough of Barking and Dagenham Green Belt 
Thurrock Borough Council Green Belt 
Castle Point Borough Council Green Belt 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 28: Bulk Sea Import (BSI) by Bag from Scotland 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the sites: 
 
Tay intake and terminal: 
Perth AQMA 
Dundee AQMA 
 
Within 2.5km of the proposed pipeline route: 
 
London supply pipeline: 
London Borough of Waltham Forest AQMA for NO2 and PM10 
London Low Emissions Zone (LEZ) 

 
 
 
~0.1km 
Within 
 
 
 
 
Within 
Within 

Archaeological Sites Within 2.5km of the sites: 
 
Tay intake: 
Betha, Roman Fort 
Gold Castle, enclosure 
Sheriffton, barrow cemetery 
Lochton House, ring ditch 
Lochton House, enclosure 
Gannochy, unenclosed settlement 
 
London terminal: 
Barking Abbey 
 
Within 2.5km of the proposed pipeline route: 
 
Tay transfer pipeline: 
King’s Stone 
Grassy Walls, Roman camp 
Blairhall, barrow cemetery 
New Scone, stone circle 
Balgarvie, unenclosed settlement 
Mill of Bonhard, unenclosed settlement 
Bonhard Park, unenclosed settlement 
Wester Bonhard, unenclosed settlement 
Shianbank stone circles 
Shien Hill, cairn 
Law Hill hut circles 
Law Hill fort 
Arnbathie, fermtoun and enclosures 
Evelick Fort 
Pole Hill, hut circle 
Pole Hill, cairn 
Evelick Castle 
Whitemyre hut circle 
Blackbank hut circle 
Kilspindie unenclosed settlement 
Rait, old parish church 
Rait Hill fort 
Rait, souterrains and ring-ditch 
Fingask Castle, standing stone 
Rait, souterrain 
Pitmiddle, deserted village 
Wast-Town church 
Middlebank unenclosed settlement 
Middlebank, enclosure 
Dron Hill, fort 
Dron chapel 
Rossie Priory Stone 
Falcon Stone, cup marked stone and barrow 

 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 
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Criteria Feature 
Distance 
from 
structure 

Falcon Stone barrows 
Market Knowle, enclosure 
Strawberrybank, ring ditch 
Carmichaels Cottages, ring ditch 
Longforgan, market cross 
Market Knowe, enclosure 
West Dilmore, ring ditch and enclosure 
East Bank, unenclosed settlement 
Huntly Farm, enclosures 
Benvie, enclosure 
East Pilmore, timber building 
East Pilmore, ring ditch 
East Pilmore, unenclosed settlement 
Mylnefield, souterrains 
Invergowrie, souterrains 
Invergowrie, enclosure 
Mylnefield, ring ditch and souterrain 
Greystane Lodge, cursus and barrows 
Paddock Stone, standing stone 
St Peter’s Church and graveyard 
Mains of Gray, souterrains 
Gourdie, stone circle 
Dundee Law, fort 
Dundee, site of Hospital of St. John the Baptist 
 
London transfer pipeline: 
Second World War anti-aircraft gun emplacements 
Stratford Langthorne Abbey 
Parnell road bridge 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
 
Tay terminal: 
Firth of Tay and Eden estuary Ramsar, SAC and SPA 
 
Within 2.5km of the proposed pipeline route: 
 
Tay transfer pipeline: 
River Tay SAC 
Almondbank SSSI 
Firth of Tay and Eden estuary Ramsar, SAC and SPA 
Inner Tay estuary SSSI 
 
London transfer pipeline: 
Epping Forest SAC and SSSI 
Walthamstow Marshes SSSI 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 

 
 
 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Land Classification Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Land is a mix of Grade 3, 6 and 7 land 
London Borough of Newham Green Belt 
London Borough of Redbridge Green Belt 
London Borough of Waltham Forest Green Belt 

 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 

 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 29: Bulk Sea Import (BSI) by Bag from Norway 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the proposed pipeline route: 
 
London supply pipeline and WTW: 
London Borough of Waltham Forest AQMA for NO2 and PM10 
London Low Emissions Zone (LEZ) 

 
Pipeline route 
not specified. 
Sites within 
2.5km 

Archaeological Sites Within 2.5km of the sites: 
 
London terminal: 
Barking Abbey 
 
Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Second World War anti-aircraft gun emplacements 
Stratford Langthorne Abbey 
Parnell road bridge 
 
No information is available regarding archaeological sites that may 
lie in proximity to the loading terminal in Hardanger Fjord in 
Norway 

 
 
 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
 

Conservation 
Designations 

Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Epping Forest SAC and SSSI 
Walthamstow Marshes SSSI 
Lee Valley Ramsar and SPA 
Walthamstow reservoirs SSSI 
 
No information is available regarding nature conservation 
designations that may lie in proximity to the loading terminal in 
Hardanger Fjord in Norway 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 

Land Classification Within 2.5km of the proposed pipeline route: 
 
London transfer pipeline: 
Land is a mix of Grade 3, 6 and 7 land 
London Borough of Newham Green Belt 
London Borough of Redbridge Green Belt 
London Borough of Waltham Forest Green Belt 

 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 10 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 30: Estuary South Desalination 50 Ml/d 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the site: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 
 
Within 2.5km of the proposed pipeline route: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 

 
 
Within 
Within 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 

Archaeological Sites Within 2.5km of the site: 
Lesnes Abbey 
 
Within 2.5km of the proposed pipeline route: 
Lesnes Abbey 
Burial mound on Winns Common, Plumstead 
Hall Place 

 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the site: 
 
Abbey Wood SSSI 
 
Within 2.5km of the proposed pipeline route: 
Abbey Wood SSSI 
Oxleas Woodlands SSSI 

 
 
<2.5km 
 
 
<2.5km 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 31: Estuary South Desalination 150 Ml/d 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the site: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 
 
Within 2.5km of the proposed pipeline route: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 

 
 
Within 
Within 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 

Archaeological Sites Within 2.5km of the site: 
Lesnes Abbey 
 
Within 2.5km of the proposed pipeline route: 
Lesnes Abbey 
Burial mound on Winns Common, Plumstead 
Hall Place 

 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the site: 
 
Abbey Wood SSSI 
 
Within 2.5km of the proposed pipeline route: 
Abbey Wood SSSI 
Oxleas Woodlands SSSI 

 
 
<2.5km 
 
 
<2.5km 
<2.5km 

 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 12 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 32: Long Reach Desalination 15 Ml/d 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of the site: 
Purfleet magazine 
Dovecote at High House, Purfleet 
Howbury moated site 
 
Within 2.5km of the proposed pipeline route: 
 
Hall Place 
Faesten Dic, a Medieval frontier work in Joydens Wood 
Howbury moated site 

 
<2.5km 
<2.5km 
<2.5km 
 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the site: 
Inner Thames Marshes SSSI 
Purfleet chalk pits SSSI 
West Thurrock lagoon & marshes SSSI 
 
Within 2.5km of the proposed pipeline route: 
Wansunt Pit SSSI 

 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 

Land Classification Within 2.5km of the site: 
 
Land at plant is a mixture of Grade 2, 3, 6 and 7 land 
Dartford Borough Council Green Belt (Second deposit draft) 
Thurrock Borough Council Green Belt 
London Borough of Bexley Green Belt 
 
Within 2.5km of the proposed pipeline route: 
 
Land along route is a mixture of Grade 2, 3, 6 and 7 land 
London Borough of Bexley Green Belt 
Thurrock Borough Council Green Belt 

 
 
0.3km 
2.2km 
1.7km 
 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 33: Deephams STW 25 (25Ml/D) 

Criteria Feature Distance from 
structure 

Air Quality 
Management Area 

Enfield BC AQMA (borough wide) for nitrogen dioxide (NO2) and 
particulate matter (PM10) 
Waltham Forest BC AQMA No 2 (borough wide) NO2 and PM10 
London Low Emissions Zone (LEZ) 

Within 

Archaeological Sites None None 
Conservation 
Designations 

Within 2.5km of site: 
Chingford Reservoirs SSSI 
Epping Forest SSSI 
Walthamstow Reservoirs SSSI  
Walthamstow Marshes SSSI 
Lee Valley SPA and Ramsar Site 
 
Within 2.5km of the proposed pipeline route: 
As above 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 34: Deephams 95 (95Ml/D) 

Criteria Feature Distance from 
structure 

Air Quality 
Management Area 

Enfield BC AQMA (borough wide) for nitrogen dioxide (NO2) and 
particulate matter (PM10) 
Waltham Forest BC AQMA No 2 (borough wide) NO2 and PM10 
London Low Emissions Zone (LEZ) 

Within 

Archaeological Sites None None 
Conservation 
Designations 

Within 2.5km of site: 
Chingford Reservoirs SSSI 
Epping Forest SSSI 
Walthamstow Reservoirs SSSI  
Walthamstow Marshes SSSI 
Lee Valley SPA and Ramsar Site 
 
Within 2.5km of the proposed pipeline route: 
As above 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 45: Groundwater: Shalbourne B (SWOX) 

 

Criteria Feature 
Distance from 
structure 

Land Classification The proposed transfer pipeline is likely to pass adjacent or through 
Grade 1, 2, 3 and 4 land. 
 

 
 
 
 

Landscape Designations The proposed transfer pipeline is likely to lie within the North 
Wessex Downs AONB. 
 

Within 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 52: Longworth Reservoir  

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of the sites: 
Settlement site east of Goose Acre Farm 
Settlement sites north of Wick Hall 
Carfax Conduit 
Round Barrow Cemetery near Old Shifford Farm 
New Bridge 
Complex of rectangular enclosures, ring ditches and tracks 
Barn at Longworth House 
 
Within 2.5km of the proposed pipeline route: 
New Bridge 
Settlement site north of Cow Lane 
Settlement site east of Goose Acre Farm 
Abingdon Abbey (remains of) 
Ock Bridge 
Abingdon Bridge including Maud Hale's Bridge 
Settlement sites n of Wick Hall 
Barton (remains of) 
Castle mound at Fitzharris 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites:  
Culham Brake SSSI 
Langley's Lane Meadow SSSI 
 
Within 2.5km of the proposed pipeline route: 
Cothill Fen SPA and SSSI 
Barrow Farm Fen SSSI 
Appleton Lower Common SSSI 
Frilford heath, ponds & fens SSSI 
Dry Sandford Pit SSSI 
Langley's Lane Meadow SSSI 
Cumnor SSSI 
Wytham Woods SSSI 

 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 53: Marsh Gibbon Reservoir 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of the sites: 
Settlement site east of Goose Acre Farm 
Settlement sites north of Wick Hall 
Carfax Conduit 
Moated Site, NW of St Leonard's Church 
 
Within 2.5km of the proposed pipeline route: 
Settlement site east of Goose Acre Farm 
Garsington Village Cross 
Moated site south west of Church Farm 
Thomley deserted Medieval village 
Moated site of Holton House and its associated Ice House 
Deserted Medieval village 
Moated Site 110m SW of St Mary's Church 
Godstow Abbey: Benedictine Nunnery, associated earthworks, leats 
and bridge, immediately south of Godstow Bridge 
Romano-celtic temple, Woodeaton 
Ring ditches, barrows and associated enclosures, Port Meadow 
Islip roman villa 
Two sections of a roman road on Ot Moor 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
Culham Brake SSSI 
Long Herdon Meadow SSSI 
 
Within 2.5km of the proposed pipeline route: 
Oxford Meadows SAC and SSSI 
Lyehill Quarry SSSI 
Littleworth Brick pit SSSI 
Holton Wood SSSI 
Shabbington Woods Complex SSSI 
Stanton Great Wood SSSI 
Brasenose Wood & Shotover Hill SSSI 
Waterperry Wood SSSI 
Shabbington Woods Complex SSSI 
Muswell Hill SSSI 
Arncott bridge meadows SSSI 
Otmoor SSSI 
Pixey & Yarnton Meads SSSI 
Cassington Meadows SSSI 
Port Meadow with Wolvercote Common & Green SSSI 
Wytham ditches & flushes SSSI 
Wolvercote Meadows SSSI 
Wytham Woods SSSI 
Woodeaton Quarry SSSI 

 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 54:  Quainton Reservoir 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of the sites: 
Settlement site east of Goose Acre Farm 
Settlement sites north of Wick Hall 
Carfax Conduit 
 
Within 2.5km of the proposed pipeline route: 
Earthworks near Brill church 
Brill pottery kilns 
Thomley deserted Medieval village 
Ickford Bridge 
Site of Roman kilns 
Garsington Village cross 
Moated site SW of Church Farm 
Moated site of Holton House and its associated ice house 
Deserted Medieval village 
Seacourt Medieval settlement, west of Manor Farm, Binsey 
Godstow Abbey: Benedictine Nunnery, associated earthworks, leats 
and bridge, immediately south of Godstow Bridge 
Woodeaton Village cross 
Two sections of a Roman road on Ot Moor 
Romano-Celtic temple, Woodeaton 
Moated site SW of St Mary's Church 
Ring ditches, barrows and associated enclosures, Port Meadow 
Seacourt medieval settlement, west of manor farm, Binsey 
Islip Roman Villa east of Hillside Farm 
Two sections of a Roman Road on Ot Moor 

 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
Culham Brake SSSI 
Grendon & doddershall woods SSSI 
Ham home-cum-hamgreen woods SSSI 
Finemere Woods SSSI 
 
Within 2.5km of the proposed pipeline route: 
Oxford Meadows SAC And SSSI 
Rushbeds wood & railway cutting SSSI 
Lyehill quarry SSSI 
Littleworth brick pit SSSI 
Holton wood SSSI 
Shabbington woods complex SSSI 
Rushbeds wood & railway cutting SSSI 
Waterperry wood SSSI 
Woodeaton Wood SSSI 
Otmoor SSSI 
Pixey & Yarnton Meads SSSI 
Cassington meadows SSSI 
Port meadow with Wolvercote Common & green SSSI 
Wytham ditches & flushes SSSI 
Whitecross Green & Oriel Woods SSSI 
Wolvercote Meadows SSSI 
Hook meadow & the Trap Grounds SSSI 
Murcott meadows SSSI 
Muswell Hill SSSI 
Wytham Woods SSSI 
Woodeaton Quarry SSSI 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 55: Oxford Canal Transfer 

Criteria Feature Distance from 
structure 

Air Quality Management 
Areas 

Wolverhampton MBC AQMA for NO2 and PM10 
Sandwell MBC AQMA for NO2 
Birmingham MBC AQMA for NO2 

Warwick DC AQMA for NO2 (Warwick) 
Warwick DC AQMA for NO2 (Leamington Spa) 
Dudley DC AQMA for NO2 (Sedgley) 

Within 
Within 
Within 
1.2km 
<0.1km 
2.4km 

Archaeological Sites Within 2.5km of the sites and lock bypass pipelines: 
Medieval Settlement, Lower Shuckburgh 
Tooley's Boatyard 

 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites and lock bypass pipelines: 
 
Lock bypass pipelines and modifications: 
Long Itchington & Ufton Woods SSSI 
Ufton Fields SSSI 
Stockton Railway Cutting & Quarry SSSI 
Calcutt Locks Meadows SSSI 
Napton Hill Quarry SSSI 
 
Reservoir intake pipeline: 
Neithrop Fields Cutting SSSI 

 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 

Land Classification Within 2.5km of the sites and lock bypass pipelines: 
Warwick District Council Green Belt 
Stratford-On-Avon District Council Green Belt (revised deposit 
draft) 

 
0.5km 
0.5km 
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 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 57: SWA-SWOX Transfer 1 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of Mid Bucks 3 Main 
Moated site south east of Manor Farm 
Moated site south west of St James Church 
Moated site east of All Saints Church 
Moated site and fishponds 200m north west of Vache’s Farm 
Motte and Bailey at Manor House 
Moated site at Grove farm 
Moated site west of Terrick House 
Site of Medieval Village of Moreton 
Motte and bailey Castle, moated site and Roman villa east of All 
Saints Church 
Cybeline’s Castle 
Dial Hill Roman Barrow 
Moated site and medieval settlement south west of Manor Farm 
Cross Dyke on Ragpit Hill 
Croos Dyke east of Great Kimble Church 
Small multivallate hillfort on Pulpit Hill 
Buckinghamshire Grim’s Ditch 580m long section between 
Lilybottom Lane and Redland End 
Anglo Saxon Cemetery on Hemley Hill 
The Mount 
Roundabout Wood Moated Site, fishponds and farming and 
settlement remains 
Moated site and associated medieval remains north of Church Farm 
Roman villa east of St Mary and St Nicholas Church 
Hill Figure on Whiteleaf Hill – the Whiteleaf Cross 
Bowl Barrow on Whiteleaf Hill 
Neolithic Barrow o Whiteleaf Hill 
Cross Dyke on Whiteleaf Hill 
 
Bishopston to Musk Hill Transfer 
Moated site immediately south east of St Nicholas Church 
Notley Abbey 
Moated site south Beachendon Farm 
Moated site east of Pasture Farm 
Moated site north west of Aston Mullins 
Medieval settlement east of Waldridge Manor 
Moated site NW of Elmbrook Farm 
Moated site at Apsley Manor Farm 
Moated site at Grove Farm 
 
Lower Pollicott to Upper Pollicott Transfer 
None 
 
Cuddington to Long Crendon Reservoir 
Moated site immediately south east of St Nicholas Church 
Notley Abbey Augustinian Abbey and Associated Post-Dissolution 
Dovecote 
 

 
All <2.5km 
 

 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 21 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 58: SWA-SWOX Transfer 2 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of Mid Bucks 3 Main 
Moated site south east of Manor Farm 
Moated site south west of St James Church 
Moated site east of All Saints Church 
Moated site and fishponds 200m north west of Vache’s Farm 
Motte and Bailey at Manor House 
Moated site at Grove farm 
Moated site west of Terrick House 
Site of Medieval Village of Moreton 
Motte and bailey Castle, moated site and Roman villa east of All 
Saints Church 
Cybeline’s Castle 
Dial Hill Roman Barrow 
Moated site and medieval settlement south west of Manor Farm 
Cross Dyke on Ragpit Hill 
Croos Dyke east of Great Kimble Church 
Small multivallate hillfort on Pulpit Hill 
Buckinghamshire Grim’s Ditch 580m long section between 
Lilybottom Lane and Redland End 
Anglo Saxon Cemetery on Hemley Hill 
The Mount 
Roundabout Wood Moated Site, fishponds and farming and 
settlement remains 
Moated site and associated medieval remains north of Church Farm 
Roman villa east of St Mary and St Nicholas Church 
Hill Figure on Whiteleaf Hill – the Whiteleaf Cross 
Bowl Barrow on Whiteleaf Hill 
Neolithic Barrow o Whiteleaf Hill 
Cross Dyke on Whiteleaf Hill 
 
Bishopston to Musk Hill Pipeline 
Moated site immediately south east of St Nicholas Church 
Notley Abbey 
Moated site south Beachendon Farm 
Moated site east of Pasture Farm 
Moated site north west of Aston Mullins 
Medieval settlement east of Waldridge Manor 
Moated site NW of Elmbrook Farm 
Moated site at Apsley Manor Farm 
Moated site at Grove Farm 
 
Lower Pollicott to Upper Pollicott Transfer 
None 
 
Cuddington to Long Crendon Reservoir 
Moated site immediately south east of St Nicholas Church 
Notley Abbey Augustinian Abbey and Associated Post-Dissolution 
Dovecote 
 
Long Crendon to Horspath Reservoir Transfer 
Moated site of Holton House and associated Ice House 
Moated site SW of Church Farm 
Thomley deserted medieval village 

 
All <2.5km 
 

 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 22 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 59: SWA-SWOX Transfer 3 

Criteria Feature Distance from 
structure 

Archaeological Sites Within 2.5km of Mid Bucks 3 Main 
Moated site south east of Manor Farm 
Moated site south west of St James Church 
Moated site east of All Saints Church 
Moated site and fishponds 200m north west of Vache’s Farm 
Motte and Bailey at Manor House 
Moated site at Grove farm 
Moated site west of Terrick House 
Site of Medieval Village of Moreton 
Motte and bailey Castle, moated site and Roman villa east of All 
Saints Church 
Cybeline’s Castle 
Dial Hill Roman Barrow 
Moated site and medieval settlement south west of Manor Farm 
Cross Dyke on Ragpit Hill 
Croos Dyke east of Great Kimble Church 
Small multivallate hillfort on Pulpit Hill 
Buckinghamshire Grim’s Ditch 580m long section between 
Lilybottom Lane and Redland End 
Anglo Saxon Cemetery on Hemley Hill 
The Mount 
Roundabout Wood Moated Site, fishponds and farming and 
settlement remains 
Moated site and associated medieval remains north of Church Farm 
Roman villa east of St Mary and St Nicholas Church 
Hill Figure on Whiteleaf Hill – the Whiteleaf Cross 
Bowl Barrow on Whiteleaf Hill 
Neolithic Barrow o Whiteleaf Hill 
Cross Dyke on Whiteleaf Hill 
 
Bishopston to Musk Hill Pipeline 
Moated site immediately south east of St Nicholas Church 
Notley Abbey 
Moated site south Beachendon Farm 
Moated site east of Pasture Farm 
Moated site north west of Aston Mullins 
Medieval settlement east of Waldridge Manor 
Moated site NW of Elmbrook Farm 
Moated site at Apsley Manor Farm 
Moated site at Grove Farm 
 
Lower Pollicott to Upper Pollicott Transfer 
None 
 
Cuddington to Long Crendon Reservoir 
Moated site immediately south east of St Nicholas Church 
Notley Abbey Augustinian Abbey and Associated Post-Dissolution 
Dovecote 
 
Long Crendon Reservoir to Oxford Ring Main Transfer 
Moated site of Holton House and associated Ice House 
Moated site SW of Church Farm 
Thomley deserted medieval village 
Ickford Bridge 

 
All <2.5km 
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Chapter 67: Groundwater: Shalbourne B (KV) 

 

Criteria Feature 
Distance from 
structure 

Land Classification The proposed transfer pipeline is likely to pass adjacent or through 
Grade 1, 2, 3 and 4 land. 
 

 
 
 
 

Landscape Designations The proposed transfer pipeline is likely to lie within the North 
Wessex Downs AONB. 
 

Within 
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Chapter 104: Severn-Thames Transfer – Longdon Marsh A 

Criteria Feature 
Distance 
from 
structure 

Air Quality 
Management Areas 

Within 2.5km of the sites: 
Tewkesbury BC Withy Bridge AQMA (J10, M5) for (NO2) 
West Oxfordshire DC Chipping Norton AQMA (A44) for NO2 

West Oxfordshire DC Witney AQMA (Bridge Street, Whitney and 
surrounding junctions) for NO2 

 

Archaeological Sites Within 2.5km of the sites: 
 
Longdon Marsh: 
Moated Site At Moat House 
 
Severn Intake/outfall 
Uckinghall cross 
Ripple Village cross 
Cross North of St Mary's Church 
Churchyard cross in St Nicholas's churchyard 
Upton Cross in old churchyard 
Tower of old church 
 
Longdon pumping station 
Moated Site At Moat House 
 
Pumping Station: 
Hailes Abbey & Ringwork 
Milhampost Roman Site 
Winchcombe Abbey 
Hailes Wood Camp 
Beckbury Camp at Hailes 
 
Balancing tank: 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Bowl Barrow in Guiting Wood 
Pinnock & Hyde Round Barrows north east of Pinnock 
 
WTW: 
Settlement north of Cow Lane at Marcham 
Sutton Wick Settlement Site 
Noah’s Ark Inn 
 
Within 2.5km of the proposed pipeline route: 
 
Severn intake to Longdon Marsh 
Moated Site At Moat House 
Uckinghall cross 
Ripple Village cross 
Cross North of St Mary's Church 
Churchyard cross in St Nicholas's churchyard 
Upton Cross in old churchyard 
Tower of old church 
Moated Site At Moat House 
 
Longdon reservoir to near Gloucester 
Churchyard cross in St John the Baptist's churchyard 
Deerhurst monastic site and multi-period settlement 
Moated site at Moat House 
 
Near Gloucester to near Cheltenham 
Churchyard Cross in St John Baptists Churchyard at Tredington 
Dixton Hill Camp 

 
 
 
<2.5km  
 
 
<2.5km  
<2.5km  
<2.5km 
<2.5km 
<2.5km  
<2.5km  
 
 
<2.5km  
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

The Knolls Camp 
Nottingham Hill Camp 
Camp on Langley Hill 
Winchcombe 
Winchcombe Abbey 
Milhampost Roman Site 
Hailes Abbey & Ringwork 
Hailes Wood Camp 
Beckbury Camp at Hailes 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Pinnock & Hyde Round Barrows north east of Pinnock  
 
Near Cheltenham to Oxfordshire 
Bowl Barrow in Guiting Wood,  
Part of Bemborough Farm Round Barrow Cemetery 
Summerhill Prehistoric Site 
Round Barrow 
Church Farm at Naunton 
Round Barrow 
Greenfield Hill Barn at Guiting Power 
Bowl Barrrow 
Roel Farm 
New Court Garden Roman Villa 
Lower Halford Medieval Settlement 
Bowl Barrow south west of Manor Farm at Upper Slaughter 
Bourton Bridge Roman Settlement 
Iron Age Fortified Camp at Bourton on the Water, 
Settlement Site & Barrows south of Bourton on the Water 
New Bridge over River Windrush west of Great Rissington 
Wins Barrow Bowl  
Bourton Hill Farm 
Settlement Site north west of Great Rissington 
Barrington Park Roman Villa at Great Barrington 
Bowl Barrow 
Home Farm at Sherboure 
Windrush Camp 
Bibury Racecourse Celtic Field System 
Five Bowl Barrows  
Eastleach Downs Farm 
Round Barrow 
Eastleach Downs Farm 
Causewayed Enclosure & Settlement Enclosure NW of Shire Gate  
Ring Ditches & Enclosures south east of Southrope 
Roman Villa 
Great Lemhill Farm at Southrop 
Enclosures  
Little Farringdon 
Settlement 700 metres north east of Lechlade 
Enclosures & Trackways at Glebes Farm south of Langford 
Ring Ditches at Clanfield 
Interrupted Ditch System at Clanfield 
Trackways 460 metres east of St George’s Church at Kelmscott,  
Settlement Site west of Kelmscott 
Radcot Bridge 
Burroway Enclosure east of Radcot 
Causewayed Enclosure & Associated Features  
Long Mortuary Enclosure & Associated Barrow 
Ring Ditches south west of Chimney 
Causewayed Enclosure 900 metres west of Chimney Farm 
Cherbury Camp 
Noah’s Ark Inn at Frilford 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 27 

Criteria Feature 
Distance 
from 
structure 

Settlement Site north of Cow Lane at Marcham 
Sutton Wick Settlement Site 
Culham Bridge 
Ock Bridge 
Abingdon Bridge including Maud Hale’s Bridge 
Settlement Site at Drayton Mill 
Settlement Site north of the Thames and east of Culham 
Abingdon Abbey (remains of) 
 
WTW and reservoir off-take pipeline: 
Settlement north of Cow Lane at Marcham 
Swinford Bridge 
Eynsham Abbey (site of) 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
 
Longdon Marsh: 
Micklefield Meadow SSSI 
 
Severn Intake/outfall 
Upton Ham SSSI  
 
Longdon pumping station 
Micklefield Meadow SSSI 
 
Balancing tank: 
Jackdaw Quarry SSSI 
 
WTW: 
Frilford Heath, Ponds & Fens SSSI 
Barrow Farm Fen SSSI 
 
Within 2.5km of the proposed pipeline route: 
 
Severn intake to Longdon Marsh 
Micklefield Meadow SSSI 
Upton Ham SSSI  
 
Longdon reservoir to near Gloucester 
Old River Severn, Upper Lode SSSI 
Windmill Tump, Bushley Green SSSI 
Severn Ham, Tewkesbury SSSI 
Turvey's Piece SSSI 
Malthouse Farm Meadows SSSI 
Micklefield Meadow SSSI 
 
Near Gloucester to near Cheltenham 
Dixton Wood SSSI and SAC 
Old River Severn, Upper Lode SSSI 
Severn Ham, Tewkesbury SSSI 
Turvey's Piece SSSI 
 
Near Cheltenham to Oxfordshire 
Chaceley Meadows SSSI 
Coombe Hill Canal SSSI 
Cleeve Common SSSI 
Jackdaw Quarry SSSI 
Lark Wood SSSI 
Barton Bushes SSSI 
Huntsman’s Quarry SSSI 
Brassey Reserve & Windrush Valley SSSI 
Harford Railway Cutting SSSI 
Salmonsbury Meadows SSSI 

 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

Westwell Gorse SSSI 
Grafton Lock Meadows SSSI 
Chimney Meadows SSSI 
Culham Brake SSSI 
Barrow Farm Fen SSSI 
Dry Sandford Pit SSSI 
Appleton Lower Common SSSI 
Wytham Woods SSSI 
Wytham Ditches & Flushes SSSI 
Pixey & Yarnton Meads SSSI and SAC 
Cassington Meadows SSSI and SAC 
 
WTW and reservoir off-take pipeline: 
Cothill Fen SSSI and SAC 
Barrow Farm Fen SSSI 
Hurst Hill SSSI 
Filford Heath, Ponds & Fens SSSI 
Dry Sandford Pit SSSI 
Cumnor SSSI 
Wytham Woods SSSI 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Land Classification Within 2.5km of the sites: 
River Severn intake and storage reservoir are within Grade 3 land 
Pumping station is within an area of Grade 2/ Grade 3 land 
Balancing tank within an area of Grade 3 land 
WTW within an area of Grade 2 land 
 
Within 2.5km of the proposed pipeline route: 
 
River Severn intake to storage reservoir pipeline passes along a 
route that lies within Grade 1, 2, 3 and 4 land. 
Storage reservoir to near Gloucester passes along a route that lies 
within Grade 2, 3 and 4 land and urban land. 
Pipeline from near Gloucester to near Cheltenham passes along a 
route that lies within Grade 2, 3, 4, 5 and 7. 
WTW and reservoir off-take pipeline passes along a route that lies 
within land of Grades 2 to 7 and falls within Oxford, West 
Oxfordshire, Vale of White Horse and Cherwell Green Belt land. 

 
 
 
 

Landscape 
Designations 

Within 2.5km of the sites: 
Pumping station would be located in the Cotswolds AONB. 
Balancing tank would be located within the Cotswolds AONB. 
 
Within 2.5km of the proposed pipeline route: 
Storage reservoir to booster pumping station pipeline route would 
pass through areas covered in part by the Cotswolds AONB 
Pumping station to balancing tank route would lie within an area 
of land that is part of the Cotswolds AONB  
Balancing tank to outfall pipeline route would lie within areas of 
land that are in part covered by the Cotswolds AONB. 

 
Within 
Within 
 
 
Pipeline route not 
specified. 
Sites within 
2.5km 
 

Recreational 
Resources 

No formal recreation impacted None 

Water Resources River Severn intake – Severn Corridor CAMS WRMU 7 
 

No water 
available 
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Chapter 105: Severn -Thames Transfer – Longdon Marsh B 

Criteria Feature 
Distance 
from 
structure 

Air Quality 
Management Areas 

Within 2.5km of the sites: 
Tewkesbury BC Withy Bridge AQMA (J10, M5) for (NO2) 
West Oxfordshire DC Chipping Norton AQMA (A44) for NO2 

West Oxfordshire DC Witney AQMA (Bridge Street, Whitney and 
surrounding junctions) for NO2 

 

Archaeological Sites Within 2.5km of the sites: 
 
Longdon Marsh: 
Moated Site At Moat House 
 
Severn Intake/outfall 
Uckinghall cross 
Ripple Village cross 
Cross North of St Mary's Church 
Churchyard cross in St Nicholas's churchyard 
Upton Cross in old churchyard 
Tower of old church 
 
Longdon pumping station 
Moated Site At Moat House 
 
Pumping Station: 
Hailes Abbey & Ringwork 
Milhampost Roman Site 
Winchcombe Abbey 
Hailes Wood Camp 
Beckbury Camp at Hailes 
 
Balancing tank: 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Bowl Barrow in Guiting Wood 
Pinnock & Hyde Round Barrows north east of Pinnock 
 
WTW: 
Settlement north of Cow Lane at Marcham 
Sutton Wick Settlement Site 
Noah’s Ark Inn 
 
Within 2.5km of the proposed pipeline route: 
 
Severn intake to Longdon Marsh 
Moated Site At Moat House 
Uckinghall cross 
Ripple Village cross 
Cross North of St Mary's Church 
Churchyard cross in St Nicholas's churchyard 
Upton Cross in old churchyard 
Tower of old church 
Moated Site At Moat House 
 
Longdon reservoir to near Gloucester 
Churchyard cross in St John the Baptist's churchyard 
Deerhurst monastic site and multi-period settlement 
Moated site at Moat House 
 
Near Gloucester to near Cheltenham 
Churchyard Cross in St John Baptists Churchyard at Tredington 
Dixton Hill Camp 

 
 
 
<2.5km  
 
 
<2.5km  
<2.5km  
<2.5km 
<2.5km 
<2.5km  
<2.5km  
 
 
<2.5km  
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

The Knolls Camp 
Nottingham Hill Camp 
Camp on Langley Hill 
Winchcombe 
Winchcombe Abbey 
Milhampost Roman Site 
Hailes Abbey & Ringwork 
Hailes Wood Camp 
Beckbury Camp at Hailes 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Pinnock & Hyde Round Barrows north east of Pinnock  
 
Near Cheltenham to Oxfordshire 
Bowl Barrow in Guiting Wood,  
Part of Bemborough Farm Round Barrow Cemetery 
Summerhill Prehistoric Site 
Round Barrow 
Church Farm at Naunton 
Round Barrow 
Greenfield Hill Barn at Guiting Power 
Bowl Barrrow 
Roel Farm 
New Court Garden Roman Villa 
Lower Halford Medieval Settlement 
Bowl Barrow south west of Manor Farm at Upper Slaughter 
Bourton Bridge Roman Settlement 
Iron Age Fortified Camp at Bourton on the Water, 
Settlement Site & Barrows south of Bourton on the Water 
New Bridge over River Windrush west of Great Rissington 
Wins Barrow Bowl  
Bourton Hill Farm 
Settlement Site north west of Great Rissington 
Barrington Park Roman Villa at Great Barrington 
Bowl Barrow 
Home Farm at Sherboure 
Windrush Camp 
Bibury Racecourse Celtic Field System 
Five Bowl Barrows  
Eastleach Downs Farm 
Round Barrow 
Eastleach Downs Farm 
Causewayed Enclosure & Settlement Enclosure NW of Shire Gate  
Ring Ditches & Enclosures south east of Southrope 
Roman Villa 
Great Lemhill Farm at Southrop 
Enclosures  
Little Farringdon 
Settlement 700 metres north east of Lechlade 
Enclosures & Trackways at Glebes Farm south of Langford 
Ring Ditches at Clanfield 
Interrupted Ditch System at Clanfield 
Trackways 460 metres east of St George’s Church at Kelmscott,  
Settlement Site west of Kelmscott 
Radcot Bridge 
Burroway Enclosure east of Radcot 
Causewayed Enclosure & Associated Features  
Long Mortuary Enclosure & Associated Barrow 
Ring Ditches south west of Chimney 
Causewayed Enclosure 900 metres west of Chimney Farm 
Cherbury Camp 
Noah’s Ark Inn at Frilford 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 31 

Criteria Feature 
Distance 
from 
structure 

Settlement Site north of Cow Lane at Marcham 
Sutton Wick Settlement Site 
Culham Bridge 
Ock Bridge 
Abingdon Bridge including Maud Hale’s Bridge 
Settlement Site at Drayton Mill 
Settlement Site north of the Thames and east of Culham, 
Abingdon Abbey (remains of) 
 
WTW and reservoir off-take pipeline: 
Settlement north of Cow Lane at Marcham 
Swinford Bridge 
Eynsham Abbey (site of) 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
 
Longdon Marsh: 
Micklefield Meadow SSSI 
 
Severn Intake/outfall 
Upton Ham SSSI  
 
Longdon pumping station 
Micklefield Meadow SSSI 
 
Balancing tank: 
Jackdaw Quarry SSSI 
 
WTW: 
Frilford Heath, Ponds & Fens SSSI 
Barrow Farm Fen SSSI 
 
Within 2.5km of the proposed pipeline route: 
 
Severn intake to Longdon Marsh 
Micklefield Meadow SSSI 
Upton Ham SSSI  
 
Longdon reservoir to near Gloucester 
Old River Severn, Upper Lode SSSI 
Windmill Tump, Bushley Green SSSI 
Severn Ham, Tewkesbury SSSI 
Turvey's Piece SSSI 
Malthouse Farm Meadows SSSI 
Micklefield Meadow SSSI 
 
Near Gloucester to near Cheltenham 
Dixton Wood SSSI and SAC 
Old River Severn, Upper Lode SSSI 
Severn Ham, Tewkesbury SSSI 
Turvey's Piece SSSI 
 
Near Cheltenham to Oxfordshire 
Chaceley Meadows SSSI 
Coombe Hill Canal SSSI 
Cleeve Common SSSI 
Jackdaw Quarry SSSI 
Lark Wood SSSI 
Barton Bushes SSSI 
Huntsman’s Quarry SSSI 
Brassey Reserve & Windrush Valley SSSI 
Harford Railway Cutting SSSI 
Salmonsbury Meadows SSSI 

 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
 
 
<2.5km 
<2.5km 
 
 
 
 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

Westwell Gorse SSSI 
Grafton Lock Meadows SSSI 
Chimney Meadows SSSI 
Culham Brake SSSI 
Barrow Farm Fen SSSI 
Dry Sandford Pit SSSI 
Appleton Lower Common SSSI 
Wytham Woods SSSI 
Wytham Ditches & Flushes SSSI 
Pixey & Yarnton Meads SSSI and SAC 
Cassington Meadows SSSI and SAC 
 
WTW and reservoir off-take pipeline: 
Cothill Fen SSSI and SAC 
Barrow Farm Fen SSSI 
Hurst Hill SSSI 
Filford Heath, Ponds & Fens SSSI 
Dry Sandford Pit SSSI 
Cumnor SSSI 
Wytham Woods SSSI 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Land Classification Within 2.5km of the sites: 
River Severn intake and storage reservoir are within Grade 3 land 
Pumping station is within an area of Grade 2/ Grade 3 land 
Balancing tank within an area of Grade 3 land 
WTW within an area of Grade 2 land 
 
Within 2.5km of the proposed pipeline route: 
 
River Severn intake to storage reservoir pipeline passes along a 
route that lies within Grade 1, 2, 3 and 4 land. 
Storage reservoir to near Gloucester passes along a route that lies 
within Grade 2, 3 and 4 land and urban land. 
Pipeline from near Gloucester to near Cheltenham passes along a 
route that lies within Grade 2, 3, 4, 5 and 7. 
WTW and reservoir off-take pipeline passes along a route that lies 
within land of Grades 2 to 7 and falls within Oxford, West 
Oxfordshire, Vale of White Horse and Cherwell Green Belt land. 

 
 
 
 

Landscape 
Designations 

Within 2.5km of the sites: 
Pumping station would be located in the Cotswolds AONB. 
Balancing tank would be located within the Cotswolds AONB. 
 
Within 2.5km of the proposed pipeline route: 
Storage reservoir to booster pumping station pipeline route would 
pass through areas covered in part by the Cotswolds AONB 
Pumping station to balancing tank route would lie within an area 
of land that is part of the Cotswolds AONB  
Balancing tank to outfall pipeline route would lie within areas of 
land that are in part covered by the Cotswolds AONB. 

 
Within 
Within 
 
 
Pipeline route not 
specified. 
Sites within 
2.5km 
 

Recreational 
Resources 

No formal recreation impacted None 

Water Resources River Severn intake – Severn Corridor CAMS WRMU 7 
 

No water 
available 
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Chapter 106: Severn-Thames Transfer – Unsupported 

Criteria Feature 
Distance 
from 
structure 

Air Quality 
Management Areas 

Within 2.5km of the sites: 
Tewkesbury BC Withy Bridge AQMA (J10, M5) for (NO2) 
West Oxfordshire DC Chipping Norton AQMA (A44) for NO2 

West Oxfordshire DC Witney AQMA (Bridge Street, Whitney and 
surrounding junctions) for NO2  

 
<2.5km 
<2.5km 
<2.5km 
 

Archaeological Sites Within 2.5km of the sites: 
 
River Severn intake and pumping station: 
Deerhurst Monastic Site & Multi-period Settlement 
 
Pumping Station: 
Hailes Abbey & Ringwork 
Milhampost Roman Site 
Winchcombe Abbey 
Hailes Wood Camp 
Beckbury Camp at Hailes 
 
Balancing tank: 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Bowl Barrow in Guiting Wood 
Pinnock & Hyde Round Barrows north east of Pinnock 
 
 
Within 2.5km of the proposed pipeline route: 
 
River Severn intake to booster pumping station: 
 
Deerhurst Monastic Site & Multi-period Settlement (adjacent to) 
Churchyard Cross in St John Baptists Churchyard at Tredington 
Dixton Hill Camp 
The Knolls Camp 
Nottingham Hill Camp 
Camp on Langley Hill 
Winchcombe 
Winchcombe Abbey 
Milhampost Roman Site 
Hailes Abbey & Ringwork 
 
 
Booster pumping station to balancing tank: 
Hailes Wood Camp 
Beckbury Camp at Hailes 
Earthwork north of Lyne’s Barn 
Bowl Barrow 
Pinnock Wood Farm 
Pinnock & Hyde Round Barrows north east of Pinnock  
 
Balancing tank to outfall: 
Bowl Barrow in Guiting Wood,  
Part of Bemborough Farm Round Barrow Cemetery 
Summerhill Prehistoric Site 
Round Barrow 
Church Farm at Naunton 
Round Barrow 
Greenfield Hill Barn at Guiting Power 
Bowl Barrrow 
Roel Farm 
New Court Garden Roman Villa 

 
 
 
<2.5km  
 
 
<2.5km  
<2.5km  
<2.5km 
<2.5km 
<2.5km  
 
 
<2.5km  
<2.5km  
<2.5km 
<2.5km 
<2.5km 
 
 
 
 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

Lower Halford Medieval Settlement 
Bowl Barrow south west of Manor Farm at Upper Slaughter 
Bourton Bridge Roman Settlement 
Iron Age Fortified Camp at Bourton on the Water, 
Settlement Site & Barrows south of Bourton on the Water 
New Bridge over River Windrush west of Great Rissington 
Wins Barrow Bowl  
Bourton Hill Farm 
Settlement Site north west of Great Rissington 
Barrington Park Roman Villa at Great Barrington 
Bowl Barrow 
Home Farm at Sherboure 
Windrush Camp 
Bibury Racecourse Celtic Field System 
Five Bowl Barrows  
Eastleach Downs Farm 
Round Barrow 
Eastleach Downs Farm 
Causewayed Enclosure & Settlement Enclosure NW of Shire Gate  
Ring Ditches & Enclosures south east of Southrope 
Roman Villa 
Great Lemhill Farm at Southrop 
Enclosures  
Little Farringdon 
Settlement 700 metres north east of Lechlade 
Enclosures & Trackways at Glebes Farm south of Langford 
Ring Ditches at Clanfield 
Interrupted Ditch System at Clanfield 
Trackways 460 metres east of St George’s Church at Kelmscott,  
Settlement Site west of Kelmscott 
Radcot Bridge 
Burroway Enclosure east of Radcot 
Causewayed Enclosure & Associated Features  
Long Mortuary Enclosure & Associated Barrow 
Ring Ditches south west of Chimney 
Causewayed Enclosure 900 metres west of Chimney Farm 
Cherbury Camp 
Noah’s Ark Inn at Frilford 
Settlement Site north of Cow Lane at Marcham 
Sutton Wick Settlement Site 
Culham Bridge 
Ock Bridge 
Abingdon Bridge including Maud Hale’s Bridge 
Settlement Site at Drayton Mill 
Settlement Site north of the Thames and east of Culham, 
Abingdon Abbey (remains of) 
 
 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the sites: 
Turvey’s Piece SSSI 
Chaceley Meadows SSSI 
Severn Ham, Tewkesbury SSSI 
Coombe Hill Canal SSSI 
Frilford Heath, Ponds & Fens SSSI 
Barrow Farm Fen SSSI 
Wytham Woods SSSI 
Wytham Ditches & Flushes SSSI 
 
Within 2.5km of the proposed pipeline route: 
Turvey’s Piece SSSI 
Chaceley Meadows SSSI 
Severn Ham, Tewkesbury SSSI 
Coombe Hill Canal SSSI 

 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
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Criteria Feature 
Distance 
from 
structure 

Dixton Wood SSSI and SAC 
Cleeve Common SSSI 
Jackdaw Quarry SSSI 
Lark Wood SSSI 
Barton Bushes SSSI 
Huntsman’s Quarry SSSI 
Brassey Reserve & Windrush Valley SSSI 
Harford Railway Cutting SSSI 
Salmonsbury Meadows SSSI 
Westwell Gorse SSSI 
Grafton Lock Meadows SSSI 
Chimney Meadows SSSI 
Frilford Heath, Ponds & Fens SSSI  
Barrow Farm Fen SSSI 
Culham Brake SSSI 
Filford Heath, Ponds & Fens SSSI 
Barrow Farm Fen SSSI 
Cothill Fen SSSI and SAC 
Dry Sandford Pit SSSI 
Appleton Lower Common SSSI 
Wytham Woods SSSI 
Wytham Ditches & Flushes SSSI 
Pixey & Yarnton Meads SSSI and SAC 
Cassington Meadows SSSI and SAC 

<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 
<2.5km 

Land Classification Within 2.5km of the sites: 
River Severn intake is within Grade 3 land 
Pumping station is within an area of Grade 2/ Grade 3 land 
Balancing tank within an area of Grade 3 land 
 
Within 2.5km of the proposed pipeline route: 
River Severn intake to pumping station pipeline passes along a 
route that lies within Grade 3 and Grade 4 land 
River Severn intake to balancing tank via pumping station pipeline 
passes along a route that lies within Grade 3 and Grade 4 land 
Balancing tank to outfall pipeline passes along a route that lies 
within Grade 2, Grade 3 and Grade 4 land 

 
 
 
 

Landscape 
Designations 

Within 2.5km of the sites: 
Pumping station would be located in the Cotswolds AONB. 
Balancing tank would be located within the Cotswolds AONB. 
 
Within 2.5km of the proposed pipeline route: 
River Severn to booster pumping station pipeline route would pass 
through areas covered in part by the Cotswolds AONB 
Pumping station to balancing tank route would lie within an area 
of land that is part of the Cotswolds AONB  
Balancing tank to outfall pipeline route would lie within areas of 
land that are in part covered by the Cotswolds AONB. 

 
Within 
Within 
 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 
 

Recreational 
Resources 

No formal recreation impacted None 

Water Resources River Severn intake – Severn Corridor CAMS  
 

Regulated river 
stretch 
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Chapter 114: Estuary South Desalination (100Ml/d) 

Criteria Feature 
Distance 
from 
structure 

Air Quality Management 
Areas 

Within 2.5km of the site: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 
 
Within 2.5km of the proposed pipeline route: 
 
London Borough of Bexley AQMA for NO2 and PM10   
London Low Emissions Zone (LEZ) 

 
 
Within 
Within 
 
 
Pipeline route not 
specified. Sites 
within 2.5km 

Archaeological Sites Within 2.5km of the site: 
Lesnes Abbey 
 
Within 2.5km of the proposed pipeline route: 
Lesnes Abbey 
Burial mound on Winns Common, Plumstead 
Hall Place 

 
<2.5km 
 
 
<2.5km 
<2.5km 
<2.5km 

Conservation 
Designations 

Within 2.5km of the site: 
 
Abbey Wood SSSI 
 
Within 2.5km of the proposed pipeline route: 
Abbey Wood SSSI 
Oxleas Woodlands SSSI 

 
 
<2.5km 
 
 
<2.5km 
<2.5km 
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Chapter 115: Cotswold Canal Transfer (Base) 

Criteria Feature Distance 
from 
structure 

Archaeological Sites Within 2.5km canal sections: 
 
Areas Of Saxon 'Burh' Within Cricklade town walls 
Banks And Ditch At Glebe Farm 
Bowl Barrow 100M North East Of The Windmill 
Bowl Barrow 400M East Of Upper Hyde Farm 
Bowl Barrow 450M South East Of Upper Hyde Farm 
Bowl Barrow 530M South East Of Nash End Farm 
Bowl Barrow, Three Ash Belt, 460M North East Of Westwood Farm 
Bowl Barrow, Money Tump 
Churchyard Cross 
Churchyard Cross in St Kenelm's Churchyard 
Churchyard Cross, 10M South East of St John the Baptist's Church 
Corinium Roman Town 
Cricklade Town Banks 
Cross In St Mary'S Churchyard 
Cross In St Sampson'S Churchyard 
Cross In The Churchyard Of St Mary 
Eastcombe Bowl Barrows, 230M and 335M West Of Nash End Farm 
Four Highworth Circles East of North Leaze Farm 
Hailey Wood Camp 
Halfpenny Bridge 
Highworth Circle, 470M North East Of North Leaze Farm 
Highworth Circle, 520M North West Of North Leaze Farm 
Hullasey Grove Medieval Village Site 
Lillyhorn Roman Villa, Bournes Green 
Long Barrow And Roman Amphitheatre And Cemetery 
Medieval Settlement Remains at Inglesham 
Moated Site At Church Farm 
Multi-Period Settlement, Cemetery, west Of Lechlade 
Multi-Period Site on Minchinhampton Common 
Romano-British Villa At Kingshill Farm 
Settlement At Bean Hay Copse 
Settlement NE Of Eisey Field Copse 
Settlement SE Of Chesterton Farm 
Settlement SE Of Latton 
Settlement Site S of Claydon Cottages 
Settlement W Of Latton 
Sites Near Manor Ham Barn 
South Cerney Castle 
St John's Hospital 
The Long Stone 
Three Highworth Circles 600M East Of North Leaze Farm 
Tithe Barn 
Village Cross 
Village Cross at The Junction of High Street and Station Road 
Westwood Long Barrow, 400M East Of Westwood Farm 
Whitfield's Tump: A Long Barrow On Minchinhampton Common 
 
Within 2.5km of the pipeline route: 
 
Abingdon Abbey (remains of) 
Abingdon Bridge including Maud Hale's Bridge 
Barn at Longworth House (hospital) 
Barton (remains of) 
Burroway Enclosure 
Castle mound at Fitzharris 
Causewayed Enclosure and Associated Features On The South Bank 
Of The River Thames, immediately West of Rushey Weir 
Cherbury camp 
Churchyard Cross, 10M South East Of St John The Baptist's Church 

All within 
<2.5km 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 
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Culham Bridge 
Dovecote At Culham Manor, 70M South West Of St Paul's Church 
Earthwork in Ewedown Copse 
Enclosures 1500m SE of Little Faringdon 
Enclosures and trackways 
Halfpenny Bridge 
Iron Age And Romano British Settlement Remains and Associated 
Features, 1Km South East Of Leaze Farm 
Long Mortuary Enclosure and associated Barrow 120M South Of 
Rushey Weir 
Medieval Settlement Remains at Inglesham 
Multi-period settlement, Cemetery, W of Lechlade 
Ock Bridge 
Radcot Bridge 
Settlement 700m NE of Lechlade 
Settlement site 
Settlement site N of Cow Lane 
Settlement site S of Claydon Cottages 
Site SE of Noah's Ark Inn, Frilford 
St John's Hospital 
Sutton Wick settlement site 
Trackways 500yds (460m) E of St George's Church 
Wyke Monastic Grange And Section of 18Th Century Turnpike Road, 
780M South of Tudor Farm 

Conservation 
Designations 

Within 2.5km canal sections: 
 
Severn Estuary (SAC and SPA) 
North Meadow & Clattinger Farm (SAC) 
Rodborough Common (SAC) 
Box Farm Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Daneway Banks (SSSI) 
Elmlea Meadows (SSSI) 
Frampton Pools (SSSI) 
Juniper Hill, Edgeworth (SSSI) 
Kemble Railway Cuttings (SSSI) 
Minchinhampton Common (SSSI) 
North Meadow, Cricklade (SSSI) 
Rodborough Common (SSSI) 
Strawberry Banks (SSSI) 
Upper Severn Estuary (SSSI) 
Upper Waterhay Meadow (SSSI) 
Wildmoorway Meadows (SSSI) 
 
Within 2.5km of the pipeline route: 
 
Barrow Farm Fen (SSSI) 
Buckland Warren (SSSI) 
Chimney Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Culham Brake (SSSI) 
Frilford Heath, Ponds & Fens (SSSI) 
Grafton Lock Meadow (SSSI) 
Lamb & Flag Quarry (SSSI) 

 
 
All within 
<2.5km 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

Land Classification Within 2.5km canal sections: 
 
The canal route passes through Grade 1 – 4 agricultural land and 
Grade 5 – 7 land 
 
Within 2.5km of the pipeline route: 
 
Pipeline route passes through Grade 2, 3 and 4 agricultural land with 
scattered Grade 6 and 7 land 
 
Outfall falls within the South Oxfordshire Green Belt 

 
 
Within 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

Landscape Within 2.5km canal sections:  
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Designations  
Canal route would be located in the Cotswolds AONB 
 
Within 2.5km route sections: 
 
None 

 
Within 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 
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Chapter 116: Cotswold Canal Transfer (Full Cost) 

Criteria Feature Distance 
from 
structure 

Archaeological Sites Within 2.5km canal sections: 
 
Areas Of Saxon 'Burh' Within Cricklade town walls 
Banks And Ditch At Glebe Farm 
Bowl Barrow 100M North East Of The Windmill 
Bowl Barrow 400M East Of Upper Hyde Farm 
Bowl Barrow 450M South East Of Upper Hyde Farm 
Bowl Barrow 530M South East Of Nash End Farm 
Bowl Barrow, Three Ash Belt, 460M North East Of Westwood Farm 
Bowl Barrow, Money Tump 
Churchyard Cross 
Churchyard Cross in St Kenelm's Churchyard 
Churchyard Cross, 10M South East of St John the Baptist's Church 
Corinium Roman Town 
Cricklade Town Banks 
Cross In St Mary'S Churchyard 
Cross In St Sampson'S Churchyard 
Cross In The Churchyard Of St Mary 
Eastcombe Bowl Barrows, 230M and 335M West Of Nash End Farm 
Four Highworth Circles East of North Leaze Farm 
Hailey Wood Camp 
Halfpenny Bridge 
Highworth Circle, 470M North East Of North Leaze Farm 
Highworth Circle, 520M North West Of North Leaze Farm 
Hullasey Grove Medieval Village Site 
Lillyhorn Roman Villa, Bournes Green 
Leonard Stanley Priory 
Long Barrow And Roman Amphitheatre And Cemetery 
Medieval Settlement Remains at Inglesham 
Moated Site At Church Farm 
Multi-Period Settlement, Cemetery, west Of Lechlade 
Multi-Period Site on Minchinhampton Common 
Randwick Hill Long Barrow, round barrows and dyke 
Romano-British Villa At Kingshill Farm 
Settlement At Bean Hay Copse 
Settlement NE Of Eisey Field Copse 
Settlement SE Of Chesterton Farm 
Settlement SE Of Latton 
Settlement Site S of Claydon Cottages 
Settlement W Of Latton 
Sites Near Manor Ham Barn 
South Cerney Castle 
St John's Hospital 
The Long Stone 
The Toots Long Barrow, Selsley Common 
Three Highworth Circles 600M East Of North Leaze Farm 
Tithe Barn 
Village Cross 
Village Cross at The Junction of High Street and Station Road 
Westwood Long Barrow, 400M East Of Westwood Farm 
Whitfield's Tump: a long barrow on Minchinhampton Common 
Woodchester Roman Villa 
 
Within 2.5km of the pipeline route: 
 
Abingdon Abbey (remains of) 
Abingdon Bridge including Maud Hale's Bridge 
Barn at Longworth House (hospital) 
Barton (remains of) 
Burroway Enclosure 

 
 
All within 
<2.5km 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 
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Castle mound at Fitzharris 
Causewayed Enclosure and Associated Features On The South Bank 
Of The River Thames, immediately West of Rushey Weir 
Cherbury camp 
Churchyard Cross, 10M South East Of St John The Baptist's Church 
Culham Bridge 
Dovecote At Culham Manor, 70M South West Of St Paul's Church 
Earthwork in Ewedown Copse 
Enclosures 1500m SE of Little Faringdon 
Enclosures and trackways 
Halfpenny Bridge 
Iron Age And Romano British Settlement Remains and Associated 
Features, 1Km South East Of Leaze Farm 
Long Mortuary Enclosure and associated Barrow 120M South Of 
Rushey Weir 
Medieval Settlement Remains at Inglesham 
Multi-period settlement, Cemetery, W of Lechlade 
Ock Bridge 
Radcot Bridge 
Settlement 700m NE of Lechlade 
Settlement site 
Settlement site N of Cow Lane 
Settlement site S of Claydon Cottages 
Site SE of Noah's Ark Inn, Frilford 
St John's Hospital 
Sutton Wick settlement site 
Trackways 500yds (460m) E of St George's Church 
Wyke Monastic Grange And Section of 18Th Century Turnpike Road, 
780M South of Tudor Farm 

Conservation 
Designations 

Within 2.5km canal sections: 
 
Severn Estuary (SAC and SPA) 
North Meadow & Clattinger Farm (SAC) 
Rodborough Common (SAC) 
Box Farm Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Daneway Banks (SSSI) 
Elmlea Meadows (SSSI) 
Frampton Pools (SSSI) 
Juniper Hill, Edgeworth (SSSI) 
Kemble Railway Cuttings (SSSI) 
Minchinhampton Common (SSSI) 
North Meadow, Cricklade (SSSI) 
Rodborough Common (SSSI) 
Selsley Common (SSSI) 
Strawberry Banks (SSSI) 
Upper Severn Estuary (SSSI) 
Upper Waterhay Meadow (SSSI) 
Wildmoorway Meadows (SSSI) 
 
Within 2.5km of the pipeline route: 
 
Barrow Farm Fen (SSSI) 
Buckland Warren (SSSI) 
Chimney Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Culham Brake (SSSI) 
Frilford Heath, Ponds & Fens (SSSI) 
Grafton Lock Meadow (SSSI) 
Lamb & Flag Quarry (SSSI) 

 
 
All within 
<2.5km 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

Land Classification Within 2.5km canal sections: 
 
The canal route passes through Grade 1 – 4 agricultural land and 
Grade 5 – 7 land 
 
Within 2.5km of the pipeline route: 

 
 
Within 
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Pipeline route passes through Grade 2, 3 and 4 agricultural land with 
scattered Grade 6 and 7 land 
 
Outfall falls within the South Oxfordshire Green Belt 

 
Pipeline route 
not specified. 
Sites within 
2.5km 

Landscape 
Designations 

Within 2.5km canal sections: 
 
Canal route would be located in the Cotswolds AONB 
 
Within 2.5km route sections: 
 
None 

 
 
Within 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

 

 
Cascade Consulting Appendix 5. Additional Scheme Baseline Information 

A5- 42 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

Chapter 117: Cotswold Canal Transfer (Alternative) 

Criteria Feature Distance 
from 
structure 

Archaeological Sites Within 2.5km canal sections: 
 
Areas Of Saxon 'Burh' Within Cricklade town walls 
Banks And Ditch At Glebe Farm 
Bowl Barrow 100M North East Of The Windmill 
Bowl Barrow 400M East Of Upper Hyde Farm 
Bowl Barrow 450M South East Of Upper Hyde Farm 
Bowl Barrow 530M South East Of Nash End Farm 
Bowl Barrow, Three Ash Belt, 460M North East Of Westwood Farm 
Bowl Barrow, Money Tump 
Churchyard Cross 
Churchyard Cross in St Kenelm's Churchyard 
Churchyard Cross, 10M South East of St John the Baptist's Church 
Corinium Roman Town 
Cricklade Town Banks 
Cross In St Mary'S Churchyard 
Cross In St Sampson'S Churchyard 
Cross In The Churchyard Of St Mary 
Eastcombe Bowl Barrows, 230M and 335M West Of Nash End Farm 
Four Highworth Circles East of North Leaze Farm 
Hailey Wood Camp 
Halfpenny Bridge 
Highworth Circle, 470M North East Of North Leaze Farm 
Highworth Circle, 520M North West Of North Leaze Farm 
Hullasey Grove Medieval Village Site 
Lillyhorn Roman Villa, Bournes Green 
Long Barrow And Roman Amphitheatre And Cemetery 
Medieval Settlement Remains at Inglesham 
Moated Site At Church Farm 
Multi-Period Settlement, Cemetery, west Of Lechlade 
Multi-Period Site on Minchinhampton Common 
Romano-British Villa At Kingshill Farm 
Settlement At Bean Hay Copse 
Settlement NE Of Eisey Field Copse 
Settlement SE Of Chesterton Farm 
Settlement SE Of Latton 
Settlement Site S of Claydon Cottages 
Settlement W Of Latton 
Sites Near Manor Ham Barn 
South Cerney Castle 
St John's Hospital 
The Long Stone 
Three Highworth Circles 600M East Of North Leaze Farm 
Tithe Barn 
Village Cross 
Village Cross at The Junction of High Street and Station Road 
Westwood Long Barrow, 400M East Of Westwood Farm 
Whitfield's Tump: A Long Barrow On Minchinhampton Common 
 
Within 2.5km of the Sapperton pipeline route: 
 
Bowl Barrow In Three Ash Belt, 460M North East of Westwood Farm 
Churchyard Cross in St Kenelm's Churchyard 
Hailey Wood Camp 
Hullasey Grove Medieval Village Site 
Westwood Long Barrow, 400M East of Westwood Farm 
 
Within 2.5km of the Culham pipeline route: 
 
Abingdon Abbey (remains of) 
Abingdon Bridge including Maud Hale's Bridge 

 
 
All within 
<2.5km 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Within <2.5km 
 
 
 
 
 
 
 
Pipeline route 
not specified. 
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Barn at Longworth House (hospital) 
Barton (remains of) 
Burroway Enclosure 
Castle mound at Fitzharris 
Causewayed Enclosure and Associated Features On The South Bank 
Of The River Thames, immediately West of Rushey Weir 
Cherbury camp 
Churchyard Cross, 10M South East Of St John The Baptist's Church 
Culham Bridge 
Dovecote At Culham Manor, 70M South West Of St Paul's Church 
Earthwork in Ewedown Copse 
Enclosures 1500m SE of Little Faringdon 
Enclosures and trackways 
Halfpenny Bridge 
Iron Age And Romano British Settlement Remains and Associated 
Features, 1Km South East Of Leaze Farm 
Long Mortuary Enclosure and associated Barrow 120M South Of 
Rushey Weir 
Medieval Settlement Remains at Inglesham 
Multi-period settlement, Cemetery, W of Lechlade 
Ock Bridge 
Radcot Bridge 
Settlement 700m NE of Lechlade 
Settlement site 
Settlement site N of Cow Lane 
Settlement site S of Claydon Cottages 
Site SE of Noah's Ark Inn, Frilford 
St John's Hospital 
Sutton Wick settlement site 
Trackways 500yds (460m) E of St George's Church 
Wyke Monastic Grange And Section of 18Th Century Turnpike Road, 
780M South of Tudor Farm 

Sites within 
2.5km 

Conservation 
Designations 

Within 2.5km canal sections: 
 
Severn Estuary (SAC and SPA) 
North Meadow & Clattinger Farm (SAC) 
Rodborough Common (SAC) 
Box Farm Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Daneway Banks (SSSI) 
Elmlea Meadows (SSSI) 
Frampton Pools (SSSI) 
Juniper Hill, Edgeworth (SSSI) 
Kemble Railway Cuttings (SSSI) 
Minchinhampton Common (SSSI) 
North Meadow, Cricklade (SSSI) 
Rodborough Common (SSSI) 
Strawberry Banks (SSSI) 
Upper Severn Estuary (SSSI) 
Upper Waterhay Meadow (SSSI) 
Wildmoorway Meadows (SSSI) 
 
Within 2.5km of the Sapperton pipeline route: 
 
Daneway Banks (SSSI) 
Kemble Railway Cuttings (SSSI) 
 
Within 2.5km of the Culham pipeline route: 
 
Barrow Farm Fen (SSSI) 
Buckland Warren (SSSI) 
Chimney Meadows (SSSI) 
Cotswold Water Park (SSSI) 
Culham Brake (SSSI) 
Frilford Heath, Ponds & Fens (SSSI) 
Grafton Lock Meadow (SSSI) 

 
 
All within 
<2.5km 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Within <2.5km 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 
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Lamb & Flag Quarry (SSSI) 
Land Classification Within 2.5km canal sections: 

 
The canal route passes through Grade 1 – 4 agricultural land and 
Grade 5 – 7 land 
 
Within 2.5km of the Sapperton pipeline route: 
 
Pipeline route passes through Grade 3 and 4 agricultural land with 
scattered Grade 6 land 
 
Within 2.5km of the Culham pipeline route: 
 
Pipeline route passes through Grade 2, 3 and 4 agricultural land with 
scattered Grade 6 and 7 land 
 
Outfall falls within the South Oxfordshire Green Belt 

 
 
Within 
 
 
 
 
Within 
 
 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

Landscape 
Designations 

Within 2.5km canal sections: 
 
Canal route would be located in the Cotswolds AONB 
 
Within 2.5km of the Sapperton pipeline route: 
 
Pipeline route would be located in the Cotswolds AONB 
 
Within 2.5km of the Culham pipeline route: 
 
None 

 
 
Within 
 
 
 
Within 
 
 
 
Pipeline route 
not specified. 
Sites within 
2.5km 

 



 Thames Water Utilities Ltd 
 Assessment of Alternative Schemes   
 For Draft Final Water Resources Management Plan 

APPENDIX 6 
OFF-SET IMPACTS FROM DEMAND MANAGEMENT 
SCHEMES 

In 2007 OFWAT published a Best Practice Guidance on The Inclusion of Externalities in the 
Economic Level of Leakage Calculation.  The guidance specified that external environmental 
and social costs and benefits should be included in economic level of leakage (ELL) 
calculations.  This appendix presents the external environmental and social benefits of 
leakage reduction schemes as a generic approach applicable to all demand-side schemes.  
Corresponding external environmental and social costs of demand-side schemes are 
presented in each of the individual scheme assessments (Sections 91-101).   

External environmental and social benefits have been determined on a unit basis according 
to the monetised value of off-setting putting water into supply, as £/Ml.  This value differs 
between water resource zones across the Thames Water supply area.  Furthermore, there is a 
fundamental difference in approach necessary because of the supply-demand balance 
projections of the individual WRZs in the WRMP.   

Schemes within the SWA, Kennet Valley, Henley and Guildford WRZs  

For WRZ with surplus supply-demand balance across the planning period, additional 
demand-side measures should be considered as alternatives to the existing supply-side 
schemes; i.e. additional leakage, metering or water efficiency measures would reduce the 
amount of water put into supply from existing supply schemes.  Therefore, it is appropriate 
to consider off-setting the environmental and social costs of the operation of these existing 
supply schemes.  This approach applies to each of the SWA, Kennet Valley, Henley and 
Guildford WRZs.  Permanent environmental and social costs (from scheme operation) of the 
existing supply schemes in these have not been calculated, as this would be an onerous 
undertaking.  The permanent environmental and social costs of 18 similar types of schemes 
(i.e. groundwater abstraction) assessed in this report have been used as a proxy.  To enable 
the figures to be based on as wide a range as possible, groundwater schemes within the four 
appropriate WRZs together with the SWOX WRZ have been included in the development of 
costs.  Proxy costs to off-set from demand-side schemes in each appropriate WRZ have been 
determined as the average (median) and upper value (75th percentile), derived from, and 
appropriate to peak yield, presented in Table A6.1.  The methodology has been repeated for 
operational CO2e savings. 
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Table A6.1 E&S and carbon proxy costs for off-setting as E&S benefits from 
demand-side programmes within SWA, Kennet, Henley and 
Guildford WRZs 

 Annual E&S savings (including CO2e) Annual recurring CO2e savings 
Average (median) £1,980/Ml/d (peak yield) £1,400/Ml/d (peak yield) 
Upper band  
(75th percentile) £3,000/Ml/d (peak yield) £1,700/Ml/d (peak yield) 

 
If, for example, a programme in the Kennet Valley WRZ included 10Ml/d (peak) savings 
from implementation of additional leakage, metering and water efficiency measures, 
£19,800/y (average) or £30,000/y (upper band) would be deducted from the environmental 
and social costs of the programme. 

Schemes within London and SWOX Resource Zones 

For WRZ with deficit supply-demand balance across the planning period, redressed through 
implementation of additional demand-side measures should be considered as alternatives to 
additional supply-side schemes; i.e. additional leakage, metering or water efficiency 
measures would reduce the scale of or remove the need for additional supply schemes.  
Therefore, it is appropriate to consider off-setting the environmental and social costs of both 
the construction and operation of these alternative supply schemes.  This approach applies 
to each of the London and SWOX WRZs.  Temporary (from construction) and permanent 
(from operation) environmental and social costs of the additional supply schemes which 
would not be implemented have been calculated.  Scheme selection is WRZ-specific, based 
on the AISC ranking of schemes, limited by the extent of water saving possible in any WRZ 
(see Table A6.2).   

Table A6.2 Selected schemes for development of off-set environmental and 
social cost savings 

Selected London WRZ schemes (by AISC, 
average yield) 

Selected SWOX WRZ schemes (by AISC, peak 
yield) 

AR Kidbroke GW Goring Gap 1 
ASR SE London NC Opt 1 (Britwell) 
ASR Darent Valley 3 NC Opt 2 (Chinnor) 
ASR Darent Valley 2 GW Lambourn Down 
SLARS NC Opt 3 (Leckhampstead) 
GW East Croydon NC Opt 4 (Ramsbury) 
GW Northern New River NC Opt 5 (Watlington 1) 
GW ELRED GW Goring Gap 3 
GW Southwark NC Opt 6 (Manor Rd) 
Hogsmill Reuse Opt 3 GW Goring Gap 2 
Deephams Reuse 25Ml/d Culham B (transfer to Farmoor) 
 

Environmental and social costs have been collated from these schemes to off-set from 
demand-side schemes in each appropriate WRZ derived from, and appropriate to average 
yield in London WRZ and peak yield in SWOX WRZ, presented in Table A6.3.  The 
methodology has been repeated for construction and operational CO2e savings. 
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Table A6.3 E&S and carbon costs for off-setting as E&S benefits from demand-
side programmes within London and SWOZ WRZs 

 E&S savings 
(including CO2e) CO2e savings 

 Temporary 
(construction) 

Permanent 
(operational) 

Total one-off 
(construction) 

Annual recurring 
(operational) 

London WRZ £59,300/Ml/d  
(average yield) 

£19,200/Ml/d  
(average yield) 

£49,300/Ml/d  
(average yield) 

£3,210/Ml/d  
(average yield) 

SWOX WRZ £7,440/Ml/d  
(peak yield) 

£1,690/Ml/d  
(peak yield) 

£6,980/Ml/d  
(peak yield) 

£1,250/Ml/d  
(peak yield) 

 
OFWAT Economic Level of Leakage Checklist 

The ELL is the point at which ‘the cost of further leakage reduction is just equal to the 
additional benefit gained. It relies on two key relationships: The costs of the various 
activities for controlling leakage e.g. finding and repairing leaks, and how they vary with the 
level of leakage’ (Ofwat, 2007).  A checklist of recommended factors for inclusion was 
provided; this is replicated below with the aspects that have been incorporated into the 
assessment identified. 

Environmental externalities (abstraction-related): 

 E U I D 
Abstraction-related impacts on river flows: 
Angling   x  
In-stream recreation (boating, bathing, etc)   x  
Informal recreation (walking, picnicking etc)   x  
Agricultural use  x   
Non-use (biodiversity etc)   x  
Other (please describe)     
Abstraction-related impacts on reservoir levels: 
Angling   x  
In-stream recreation (boating, bathing, etc)   x  
Informal recreation (walking, picnicking etc)   x  
Agricultural use  x   
Non-use (biodiversity etc)   x  
Other (please describe)     
Abstraction-related impacts on wetlands: 
Informal recreation (birdwatching, walking etc)   x  
Agricultural use  x   
Non-use (biodiversity etc)   x  
Other (please describe)     
'E': issues considered qualitatively, but not quantified on grounds of size/insignificance. 
'U': issues quantified but excluded from the ELL model (due to uncertainty / reliability) 
'I': issues both quantified and included in your ELL model. 
'D': issues for which the relevant zone-specific data inputs (eg visitor numbers, flood events, leak locations, energy volumes  
      and charges, vehicle mileage / fuel use, etc) are readily available, or could be readily obtained 
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Social externalities (leakage management-related): 
 E U I D 
Traffic delays and/or diversions associated with detected 
leak repair   x  

Traffic delays and/or diversions associated with unplanned 
/ reported leak repair     

Traffic delays and/or diversions associated with asset 
renewal   x  

Pedestrian diversions associated with detected leak repair  x   
Pedestrian diversions associated with unplanned / reported 
leak repair     

Pedestrian diversions associated with asset renewal  x   
Social cost of flood events  x   
Social cost of unplanned interruptions to supply  x   
Commercial and domestic equipment and other 
operational failures arising from reduced pressure  x   

Other (please describe)     
'E': issues considered qualitatively, but not quantified on grounds of size/insignificance. 
'U': issues quantified but excluded from the ELL model (due to uncertainty / reliability) 
'I': issues both quantified and included in your ELL model. 
'D': issues for which the relevant zone-specific data inputs (eg visitor numbers, flood events, leak locations, energy volumes  
      and charges, vehicle mileage / fuel use, etc) are readily available, or could be readily obtained 
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Carbon related externalities: 
 E U I D 
Transportation energy/fuel use related to: 
Leak detection   x  
Detected leak repair   x  
Unplanned leak repair     
Pressure management     
Asset renewal   x  
Traffic disruption/diversion due to detected leak repairs   x  
Traffic disruption/diversion due to unplanned leak repairs     
Traffic disruption/diversion due to asset renewal   x  
Extraordinary fuel use: e.g. transporting potable water to 
sites where supply has been disrupted     

Other (please specify)     
Work-site energy/fuel use related to: 
Leakage detection   x  
Detected leak repair   x  
Unplanned leak repair     
Pressure management     
Asset renewal   x  
Other (please specify)     
Abstraction, processing and distribution fuel/energy use: 
Fuel use on water treatment fixed plants   x  
Ground water abstraction energy use   x  
Surface water abstraction energy use   x  
Energy use associated with water distribution   x  
Other energy associated with the production, treatment   x  
and distribution of clean water (please specify)   x  
Embedded carbon within the materials used for: 
Leak repairs   x  
Asset renewal   x  
Other (please specify)     
Any process emissions of CO2 from water treatment 
processes   x  
'E': issues considered qualitatively, but not quantified on grounds of size/insignificance. 
'U': issues quantified but excluded from the ELL model (due to uncertainty / reliability) 
'I': issues both quantified and included in your ELL model. 
'D': issues for which the relevant zone-specific data inputs (eg visitor numbers, flood events, leak locations, energy volumes  
      and charges, vehicle mileage / fuel use, etc) are readily available, or could be readily obtained 




