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1. EXECUTIVE SUMMARY 

Introduction 
In the 7 years since Scottish Water was formed we have significantly improved the water and 
wastewater service in Scotland.  By 2010 we will have invested around £4bn in thousands of 
quality and service improvement schemes across Scotland.   

A consequence of this investment is a rise of between 1 and 2% each year in the energy 
demand for delivering water and wastewater services.  This is largely attributable to the 
delivery of new assets across Scotland, such as pumping stations and treatment works, 
which are often more energy intense, in order to meet service and quality targets.  The 
energy demand of the business therefore increases. 

This trend is reflected in this carbon footprint report.  It indicates that emissions 
rose from 469,000 tonnes CO2e in 2006-7 to 475,000 tonnes CO2e in 2007-8, a rise 
of circa 1.4% over the year. 

A carbon and climate strategy 
Scottish Water is committed to addressing the rising emissions path we are currently on.  
Over the past year we have focussed on putting in place a climate change strategy.  We are 
now focussed on changing our business in order that we may deliver our strategy.  We are 
committed to 'mainstreaming' carbon thinking across Scottish Water and making carbon part 
of business as usual.  In doing so, we will we begin to see real progress in addressing the 
carbon challenge. 

We are committed to reporting each year the carbon impact associated with operating our 
business, providing water and treating wastewater.  In this way, our customers can judge how 
successful we are in the future in meeting our aim of reducing carbon emissions and 
contributing to Scotland's greenhouse gas (GHG) targets. 

Our ambition is to proactively manage climate change on behalf of customers, to clearly 
contribute towards Scotland's ambitious GHG targets and to secure service to customers in a 
changing climate.  Our strategy is: 

"With a clear focus on service, cost and quality Scottish Water will proactively address the 
risks and responsibilities of climate change on behalf of our customers.  We will: 
• ADAPT to climate change: understand the impacts and service risks, and secure long 

term service and compliance from our assets 
• MITIGATE the causes of climate change: contribute appropriately to a reduction in our 

carbon emissions in line with Scotland’s greenhouse gas targets." 

Objectives of this report 

This report details the results of the Scottish Water Carbon Footprint project for the 
financial year April 2007-March 2008.  

The objectives of the Scottish Water Carbon Footprint project are to: 
• Determine the carbon footprint of Scottish Water’s corporate and operational 

activities for 2007-08; 
• Benchmark against industry sustainability indicators; 
• Compare the 2007-08 carbon footprint with the footprint of 2006-07 and identify 

the reasons for any changes; 
• Derive emission values for water and wastewater for Customer use; and  
• Suggest further improvements to data collection and management. 
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Key Results: 
 

2007-08 carbon footprint of Scottish Water’s corporate and operational 
activities and associated accuracies  

In producing these figures Scottish Water has used the updated UK Water Industry 
Research produced Greenhouse Gas Emissions Workbook issued in December 
2007 (Ref. 1). This was produced by the UK water industry to give clear carbon 
reporting tools that can be used consistently across the sector and allow 
comparison of performance between companies and their activities. 

The carbon footprint for the business for the period April 2007-March 2008 is 
estimated to be 475,142 tonnes of CO2e. The percentage carbon footprint data for 
2007-08 categorised by activity, is shown below in Figure 1. These show that 
sludge management produces the largest percentage of greenhouse gas emissions, 
estimated at ~43%. 

Figure 1  Scottish Water’s greenhouse gas emissions by activities 
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Further analysis of the carbon footprint data for 2007-08, categorised by source, 
identifies that electricity consumption is the largest source of greenhouse gas 
(GHG) emissions (~67%), followed by sludge emissions (~15%); as shown below in 
Figure 2.  

Figure 2  Scottish Water’s greenhouse gas emissions by source 
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3. BACKGROUND 

The introduction of the Carbon Reduction Commitment (CRC) in 2010 will present a 
range of challenges and opportunities for the UK Water Industry. The commitment 
is a new legally binding climate change and energy saving scheme which covers 
business and public sector organisations and which will have a significant impact 
on reducing UK carbon dioxide emissions from these organisations. As such, it has 
become increasingly vital for the industry to make a commitment to carbon 
reduction and to put in place the measurement, modelling and reporting 
mechanisms required to support the process of change management which will be 
required. 

This section provides a brief background to the national targets on climate change, 
some of the recent research into the role of environmental regulation in GHG 
emissions in the water industry and trends in industrial electricity consumption and 
cost.  

3.1 Climate change and national targets 

Emissions of GHG and the use and disposal of certain chemicals are having a 
detrimental impact upon the global atmosphere.  Emissions from human activity of a 
basket of six GHG are required to be reduced under the Kyoto Protocol because it 
is widely acknowledged that they are contributing to changes in the global climate. 
Carbon dioxide is the most important of the gases in terms of its contribution to 
climate change. 

The UK Climate Change Act sets a UK reduction target for carbon dioxide emissions of 80% 
of 1990 emissions by 2050. The Scottish Government is currently considering a Climate 
Change (Scotland) Bill to set the same target. 

Meeting these targets requires organisations to address how they conduct their business to 
reduce GHG emissions and will require the government, policy makers and regulatory bodies 
to consider the impact that their decisions have on meeting the targets. 

3.2 Environmental regulation in GHG emissions from the water 
industry 

Research by The Scotland and Northern Ireland Forum for Environmental Research 
(SNIFFER) (Ref.7) highlighted water regulation as one of the key areas where 
regulation had a strong link to increasing GHG emissions. For example, upgrading 
waste water treatment plants from basic treatment to secondary and tertiary 
treatment in response to the Urban Waste Water Treatment Directive (UWWTD) has 
led to a significant increase in electricity use on site in order to provide the benefit 
of increased water environment quality. However, water regulation can also lead to 
a reduction in GHG emissions. For instance, the Nitrates Directive encourages 
efficient fertiliser application in nitrate vulnerable zones and so lower emissions of 
nitrous oxide. 

Water quality regulation does not take GHG minimisation into account during the 
process of licensing and risk assessment when granting water use licences. 
Regulators can only recommend ‘the most sustainable option’ to operators when 
reviewing waste water treatment upgrade proposals. Because there is no explicit 
regulatory requirement to do so, regulators cannot insist on low energy alternatives, 
particularly given that the compliance options are limited and water quality is the 
driving force. Sites where either limited land is available, or where land is very 
costly, may find that there is no feasible alternative to installing energy intensive 
treatment technologies to meet UWWTD, Shellfish Directive and Bathing Water 
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Directive discharge limits. Although some waste water treatment technologies have 
lower energy intensity than others, there is typically a trade off with the land area 
required and the quality improvement they deliver. 
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4. THE UKWIR METHODOLOGY 

UKWIR commissioned a study to produce a standardised agreed spreadsheet tool 
and methodology (Ref. 1 and 2) for estimating GHG emissions from UK water 
industries. This methodology, which was updated in November 2007, was 
developed with the aim of ensuring consistency of reporting of GHG emissions. 

The Scottish Water Carbon Footprint has been calculated using the updated 
methodology described by UKWIR (Ref.2).   

4.1 Calculation of Relative Standard Deviation (RSD) 

The workbook (Ref. 1) allows estimated RSD values to be entered against key input 
data. If estimates are not available an appropriate suggested value can be chosen 
from a drop-down menu. The tool contains RSD values for certain conversion 
factors, and uses these with the RSD values for key inputs to provide uncertainty 
estimates on the calculated emissions. The RSD value for the conversion factors 
cannot be altered by the user. The tool calculates the error estimation based on 
these RSD values and this calculation is at the bottom of the Outputs worksheet. 

4.2 Confidence grades 

Confidence grades can be assigned to all input data, in the format of Ofwat's 
'reliability' and 'accuracy' bands, as detailed on the Guide worksheet (Ref. 1). As 
the accuracy estimates are banded, they are not used in the estimates of output 
uncertainty which are derived from the RSD values. 

Table 4 Reliability bands for data 

Band Description 

A Sound textual records, procedures, investigations or analysis properly 
documented and recognised as the best method of assessment. 

B As with A, but with minor shortcomings. Examples include old assessment, 
some missing documentation, some reliance on unconfirmed reports, some 
use of extrapolation. 

C Extrapolation from limited sample for which Grade A or B data is available. 

D Unconfirmed verbal reports, cursory inspections or analysis. 
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Table 5 Accuracy bands for data 

Accuracy 
band 

Accuracy to or within +/- but outside +/- 

1 1% - 

2 5% 1% 

3 10% 5% 

4 25% 10% 

5 50% 25% 

6 100% 50% 

X Accuracy outside +/- 100 %, small 
numbers or otherwise incompatible (see 

table below) 

 

Table 6 Examples of Confidence Intervals 

Component name Confidence Interval Reasons 

Volume_Drinking C4 The source of the input data has 
changed since last year. This has 
caused quite a big change in the figure 
compared to 2006/07 and is considered 
less accurate 

Grid_Wastewater_Pump 

 

B2 No reason to upgrade this figure in 
terms of accuracy 



Carbon Footprint Report 2007/08 

                                                                     14 

 

5. CALCULATION OF THE SCOTTISH WATER CARBON 
FOOTPRINT 

The UKWIR Carbon Accounting Methodology (Ref. 2) report provides guidance on 
drawing the organisational and operational boundaries of Scottish Water’s 
activities in order to calculate the carbon footprint.  

The organisational and operational boundaries thus drawn, combined with data 
supplied by Scottish Water, have been used to populate the UKWIR model 
spreadsheets (Appendix H), and calculate the Scottish Water carbon footprint. 

Within the organisational boundary for Scottish Water there has been a slight 
change from the previous year as a result of the further clarification of 18 Sludge 
regions in Scotland while the operational boundary remains the same.  

5.1  Organisational Boundary 
In order to ensure consistency between water companies, the carbon footprint 
should include all the emissions for which a water company is responsible in its 
routine activities, i.e. what are here called its ‘Attributable Emissions’, regardless of 
whether those activities are undertaken by the water company itself or another 
company.  Therefore emissions resulting from private and Private Finance Initiative 
(PFI) sites are included within the inventory of Scottish Water’s water and 
wastewater operations. Attributable emissions include for Scottish Water sites and 
PFI sites: 
 

1. Water and Wastewater Treatment (WWT); 

2. Sludge Treatment and Disposal (ST&D); and 

3. Administration and business activities, including transport/travel.  

As with the 2006-07 footprint, these are included regardless of the actual company 
providing the service. However, only the emissions resulting from the actual 
provision of the service are counted. The emissions produced from the support 
services of external companies e.g. the offices of PFI companies are not included 
unless they are run from the actual site where water and wastewater operations 
take place.  

One of the areas where data is not available is the emissions resulting from the 
transport of sludge by private companies (for example effluents brought by tanker 
such as leachates, septic tank effluents and similar), although the boundary 
condition set by UKWIR Carbon Accounting Methodology (Ref. 2) clearly includes 
these in Scottish Water’s footprint. This is one of the areas where data collection 
could be improved.  
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The organisational boundary used for the 2007-08 footprint is shown in Figure 3 . 
This has been updated from 2006-07 in terms of the number of sites and the 
breakdown of site categories. 

Figure 3  Organisational Boundary for Scottish Water Carbon Footprint 
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Table 7 below lists the assets included within Scottish Water organisational 
boundaries. Some changes have occurred in the reported type and number of sites 
between the 2006-07 footprint and the 2007-08 footprint. This is due to: 

• A number of new sites being added;  

• A change in use of reporting system from the Ellipse system (2006-07) to the  
Optima system (2007-08); and 

• Some sites previously reported as sludge treatment and disposal (ST&D) are 
now reported as sludge conditioning centres. 

Table 7 Reasons identified for changes to organisational boundary 

Number of sites Category of 
site 

2006-07 
(Ellipse) 

2007-08 
(Optima) 

Reason for change 

Operational 
WTW (Scottish 
Water) 

308 375 The number of sites in 2006-07 
was reported from the Ellipse 
system and in 2007-08 from the 
Optima system.  There appears to 
be a discrepancy between the 
number of sites and this was 
checked and verified with SW.  
Reason for discrepancy remains 
unknown. 

Operational 
WTW (Private) 

3 3 Optima system does not distinguish 
between private and SW sites; 
therefore it is likely that these are 
included within the Optima sites (if 
SW is the counterparty to the 
electricity supply). This has been 
assumed to remain the same as the 
previous years’.  

Supporting 
assets 

 

No number 
stated (would 
have been 145) 

147 The number of supporting assets 
was calculated from the Optima 
system for the 2007-08 footprint.  

Operational 
WWTW 
(Scottish 
Water) 

1914 1867 The discrepancy is due to 
misinterpretation of original Ellipse 
data. The 2007-08 figures come 
from the Optima system. 

Operational 
WWTW 
(Private) 

73 73 Optima system does not distinguish 
between private and SW sites; 
therefore it is likely that these are 
included within the Optima sites (if 
SW is the counterparty to the 
electricity supply). This has been 
assumed to remain the same as the 
previous years’. 

Operational 
Sludge 

25 25 The number of sites was verified 
with SW. 
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Number of sites Category of 
site 

2006-07 
(Ellipse) 

2007-08 
(Optima) 

Reason for change 

Treatment and 
Disposal 
(Scottish 
Water)) 

  

Operational 
Sludge 
Treatment and 
Disposal (PFI) 

 

 

11 12 Number of sites is from PFI Sludge 
Disposal data and Fraserburgh was 
additional in 2007-08. 
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5.2 Operational Boundary 

Figure 4 shows the operational boundary for the main activities of water companies 
i.e. water treatment, wastewater treatment and sludge treatment. The figure shows 
those activities assessed for carbon emissions with the UKWIR model. These 
activities can be generic to different types of assets (e.g. transportation or energy 
consumption can be associated with both WTW and WTWW sites). This operational 
boundary has not changed from the previous footprint period (2006-07). 

Figure 4  Operational boundary for Scottish Water Carbon Footprint (adapted from Figure 
2.1 UK Water Industry Greenhouse Gas Emissions Inventory Volume 1) 
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5.3 Data Requirements 

To enable calculation of the operational carbon footprint for 2007-08 the following 
data was requested from Scottish Water:  

1) WIC data for June 2008, including WTW and WwTW size and process 
details; 

2) Electricity supplied from the National Grid (kWh), to SW and PFI sites, split 
by function (e.g. clean water pumping, WTW, WwTW etc). Additional 
information on meter type was requested; 

3) Gas consumption in kWh, at SW and PFI sites; 

4) Other fuels used on site, including diesel and biogas; 
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5) Renewable electricity and biogas generation and consumption or export, 
including ROCs and LECs claimed. This needs to show whether the 
generation is for clean or waste water treatment/pumping;  

6) Electricity generated through CHP and electricity and heat consumption or 
export from CHP; 

7) Total Ml/day treated at the three WTW where ozone treatment still takes 
place, and approximate number of days the ozone stage was used. 
Fraction of ozone treatment that is from pure oxygen (rather than air); 

8) Water treatment sludge quantities and disposal method;  

9) Volume of wastewater treated;  

10) Screening and grit quantities and disposal method; 

11) Sludge quantities and treatment and disposal method;  

12) Identify which WWTW sites are collecting biogas and using it as fuel 
source; 

13) Fuel consumption for petrol and diesel from fuel cards; 

14) Mileage for petrol and diesel vehicles, where fuel card data is not 
available; 

15) Scottish Water air travel report; and 

16) Ferry journey’s report. 

Having now established the operational and organisational boundaries and obtained 
data from Scottish Water, the completed UKWIR worksheets for the calculation of 
the Scottish Water Carbon Footprint are provided in Appendix H. In addition the 
details of the data sources for the components, additional assumptions made, the 
estimated confidence grades from the worksheet, and the reasons for changes (if 
any) in the confidence grades from those used in 2006-07 are also appended within 
Appendices B to F. 

The results are presented in the following Section 6 (Carbon Footprint Results). 
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6. CARBON FOOTPRINT RESULTS 

6.1 Calculated Footprint 

The total calculated carbon footprint for the period April 2007 - March 2008 was 
approximately 475,000 tonnes of CO2e. This is split between the activity categories 
as shown in Table 8 and is also presented in Figure 5 . 

Table 8 Scottish Water Carbon Footprint for Financial Year 2007-08 

Activity Category Tonnes of Carbon 
dioxide equivalents 
(tonnes of CO2e) 

Percentage of total 
footprint (%) 

Drinking water treatment and pumping 125,093 26.3 

Wastewater treatment and pumping 119,864 25.2 

Sludge treatment, recycling and 
disposal 

203,042 42.7 

Transport 15,964 3.4 

Administrative activities  11,179 2.4 

Total  475,142 100 

Figure 5  Scottish Water’s estimated GHG emissions by % 
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Further analysis of the carbon footprint data for 2007-08 and categorised by source 
identifies that electricity consumption is the largest source of GHG emissions 
(~67%), followed by sludge emissions (~15%) including CH4 and N2O; with the 
remaining significant sources comprising natural gas consumption (~6%) and waste 
emissions (~8%), as shown below in Figure 6.  

Figure 6  Scottish Water’s greenhouse gas emissions by source 
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6.2 Sensitivity Analysis 

The main assumptions and methodology used in making these calculations have 
been covered in depth in Sections 4 and 5 and appendices of this document, and in 
the 2006-07 report. 

The UKWIR Greenhouse Gas Emissions Inventory workbook (Ref. 1) allows each 
data entry to be assigned a confidence rating, which is converted into a Relative 
Standard Deviation (RSD). The relative contribution of each data point is calculated 
and the error is weighted accordingly. The UKWIR database gives an overall 
relative standard deviation under the Defra reporting standards of 5.5% of the total 
footprint.  

Table 9 shows the total upper and lower estimated values for both the new 
calculated relative standard deviation and the original estimate.  

Table 9 Upper and Lower Estimates of Scottish Water’s Final Carbon Footprint 

 Scottish Water Carbon Footprint for Financial year 2007-08 (in t 
CO2e) 

Value of RSD Low Estimate Estimate Figure High Estimate 

RSD = 5.5 % 449,009 475,142 501,275 
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6.3 Comparison with previous year’s result 

Changes in the results between 2006-07 and 2007-08 for t CO2e footprints could be 
explained by actual increases or decrease in activity-related emissions, different 
data collection methods, or alterations in the system boundaries between activities. 

Table 10, below notes the main changes in t CO2e recorded between 2006-7 and 
2007-8 for each activity: 

Table 10 Carbon footprints for each activity category 

Activity Category 2006-2007 2007-2008 % change 

Drinking water treatment and 
pumping 125,900 125,093 -1 

Wastewater treatment and 
pumping 145,396 119,864 -18 

Sludge treatment, recycling 
and disposal 169,996 203,042 +19 

Transport 16,222 15,964 -2 

Administrative activities  11,148 11,179 +0.3 

Total  468,662 475,142 +1.4 

There have been significant changes since the previous year. It is suggested that 
these were due to a combination of process improvement and improved data 
gathering including:  

Drinking water treatment and pumping: No significant overall change. However, 
there were notable changes in drinking water treatment emissions and this is 
primarily associated with the significant reduction in sludge disposal that was 
balanced by changes in energy usage. It is suggested that there has been an 
improvement in data reporting from previous year as well as a similar enhancement 
of process management brought on by regulatory drivers; 

Wastewater treatment and pumping: There has been a genuine decrease 
between the data for 2006-07 and 2007-08 with a significant decrease in natural 
gas and electricity usage with significant decreases in disposals to landfill; It is also 
suggested that there has been an improvement in data reporting from previous 
year; 

Sludge treatment and disposal: There has been a genuine increase between the 
data for 2006-07 and 2007-08 with significant emission increases associated with 
sludge incineration and application of sludge to land in comparison with a small 
overall increase in sludge tonnage reported. There have been inconsistencies in 
energy reporting from the PFI sites during both reporting periods; 

Transport: No effective change. The differences may be due to changes in the 
sources of data within Scottish Water which have changed from the previous year.  

Administration: No effective change, but there was a notable decrease in natural 
gas usage with a corresponding increase in electricity consumption.  
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6.4 Customer footprinting 

Knowledge about the carbon impact of services consumed is increasingly of interest 
to our customers in the course of understanding their own carbon impact.  In 
producing this information Scottish Water is helping customers to understand the 
carbon benefits that might be gained by being more efficient in their use of water. 

The Greenhouse Gas Protocol (Ref. 6) provides a method for defining boundaries 
for carbon footprinting, with emissions split into Scope 1, 2 and 3. 

• Scope 1 emissions are “direct GHG emissions” from sources owned or 
controlled by the company, e.g. on site electricity, heat or steam generation; 
physical or chemical processes; transportation and fugitive emissions. 

• Scope 2 emissions these are “indirect GHG emissions” which arise from the 
generation of electricity purchased by a company to be consumed in equipment 
owned or controlled by the company, e.g. electricity. 

• Scope 3 emissions are “other indirect GHG emissions”. These are usually 
related to activities relevant to companies and for which they have some 
information. Scope 3 can also include those transport related activities not 
included in Scope 1 (e.g. employee travel) and electricity related activities (e.g. 
transportation of fuels). 

Since Scope 3 emissions are a consequence of the activities of the company, but 
occur from sources not owned or controlled by the company, the consumption of 
water services, either through use of clean water or production of wastewater can 
therefore be included as a Scope 3 emission by Scottish Water’s customers.  

Figure 7 provides an overview of the relationship between the scopes and the 
activities that generate direct and indirect emissions along a company’s value 
chain. 

Figure 7  Overview of scopes and emissions across the value chain. (Ref. 6) 

 

 

 

 

 

 

 

 

Scope 2
Indirect 

Scope 1
Direct 

Scope 3
Indirect 

Employee business 
travel 

Waste disposal
Purchased electricity 

for own use 

Contractor owned 
vehicles 

Outsourced activities 

Product use Company owned 
vehicles 

Fuel combustion 

Production of 
purchased 
materials

CO2 SF6 CH4 N2O HFCs PFCs

 



Carbon Footprint Report 2007/08 

                                                                     24 

 

 

6.5 Estimating the Customer Footprint 

Through consideration of the GHG protocol and the Scope emissions classification, 
Scottish Water’s carbon footprint has been divided into emissions that can be 
allocated to provision of clean water and emissions that can be allocated to 
wastewater services. This data, shown in Table 11, enables the customer to 
estimate their own water and wastewater related carbon footprint in terms of CO2e 
in grammes per litre or tonnes per mega litre. Such information can then be used to 
gain environmental and economic benefits from decreasing water consumption and 
reducing disposal of wastes to the wastewater system. 

Table 11 Customer Footprinting 

Emission Sources Total emissions for 2007-08 
(tCO2e) 

CO2e emissions grammes per 
litre 

 or tonnes per Ml 

Clean water supply –
includes extraction, 
treatment and pumping 
of clean water supply.  

 
136,341 

 
0.164  

 

Wastewater services- 
includes pumping, and 
treatment of 
wastewater, transport 
and treatment of 
sludges 

 
 

338,758 

 
 

0.928  

The figures supplied are indicative and based on the best available information. 
They are likely to change over time as data improvements are made and customers 
should ensure they are using the latest figures if calculating their emissions 
associated with the consumption of water and wastewater services. 

Note that the figures in Table 11 are different to those given in Tables 1 and 12, 
where Scottish Water's emissions are compared to the Water UK average.  This is 
because the Water UK methodology includes only emissions directly associated 
with water and wastewater treatment and pumping and with sludge treatment and 
disposal; Scottish Water's figures are therefore calculated accordingly.  However, 
for customer footprinting (Table 11, above) the figures also include those emissions 
associated with administration and transport, because these activities are an 
integral part of the service provision.  They have been split evenly between clean 
water supply and wastewater services. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 Carbon Reporting 

Carbon reporting is increasingly important across the economy as companies grow their 
understanding and awareness of both the direct emissions they are responsible for and also 
the emissions embedded in the services and supply chains they use. 

Our customers are interested to understand the carbon intensity of the service they 
receive.  The carbon impact of providing our service in 2007-8 is 475,000 tonnes carbon 
dioxide equivalents, covering carbon associated with electricity, use of fuels and the methane 
and nitrous oxides associated with our processes. 

We are committed to reporting each year the carbon impact associated with 
operating our business, providing water and treating wastewater.  In this way, our 
customers can judge how successful we are in the future in meeting our aim of 
reducing carbon emissions and contributing to Scotland's GHG targets. 

In this report we have:  

• Calculated the carbon footprint of Scottish Water’s corporate and operational 
activities for 2007-08; 

• Compared this with the carbon footprint for 2006-07;  

• Attempted to identify the reasons for the differences;  

• Provided a figure for carbon emissions per litre for provision of clean water and 
wastewater disposal for use by customers for calculating their Scope 3 
emissions from their water consumption and treatment of their wastewater. 

Scottish Water has now put in place the measurement, modelling and reporting 
systems that are required to meet its future obligations arising from the Climate 
Change Bill and Carbon Reduction Commitment. 

7.2 Trends in the Scottish Water Carbon Footprint Data 

It is not possible to discern trends from the two years of data generated to date; a 
two year sample size is too small. However, the ongoing calculation of the Carbon 
Footprint will enable a time series to be generated and trends to emerge.  

One of the most important elements of calculating a Carbon Footprint is that it 
breaks down the organisation’s carbon emissions by component. These 
components can be classified in a variety of ways (organisational, regional etc), in 
the case of Scottish Water, the Footprint has been broken down by organisational 
activity. This allows us to see the proportion of carbon emissions each component 
of the organisation is responsible for and this in turn supports planning and 
decision making in putting in place carbon reduction targets and a carbon reduction 
plan.  

Carbon Footprinting and management is a rapidly developing area and we have 
made a series of recommendations for data improvement and management, which 
are set out in Section 7.5 below. 
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7.3 Recent developments 

The year 2008 has seen major developments in the battle to avoid potentially 
catastrophic climate change with the adoption at a UK level of the world’s first long 
term legally binding framework to tackle the dangers of climate change, and this 
has been followed by proposals from the Scottish Government for a Scottish 
Climate Change Bill. 

At a European Union level, discussions are currently underway on two major pieces 
of legislation, which will continue to drive the need for robust, measurement, 
modelling and reporting systems. 

Two key targets have been set by the European Commission 

1) A reduction of at least 20% in GHG by 2020 – rising to 30% if there is an 
international agreement committing other developed countries to 
"comparable emission reductions and economically more advanced 
developing countries to contributing adequately according to their 
responsibilities and respective capabilities". 

2) A 20% share of renewable energies in EU energy consumption by 2020. 

7.4 Standardisation of Carbon Footprinting Methodologies 

The process of standardisation of Carbon Footprinting methodologies has seen a 
major step forward with the publication of the Publicly Available Standard PAS 2050 
Specification for the assessment of the life cycle GHG emissions of goods and 
services. This builds the process of integrating methodologies for Carbon 
Footprinting of organisations and their operations, with the goods and services 
consumed or produced by the organisations. 

The World Resources Institute and the World Business Council on Sustainable 
Development have now begun the process of integrating this with the Greenhouse 
Gas Protocol that forms the basis of the UK Water Industry Research Guidance 
used in this work. 

7.5 Benchmarking - Comparison with industry sustainability 
indicators 

In order to understand how Scottish Water’s footprint relates to the level of service 
provision, the footprint has been benchmarked against two key outputs as shown in 
table 12 below. The most relevant figures for this carbon footprint are the 
sustainability indicators derived from the average shown in the graph, Figure 4 – 
GHG emissions from water supply and wastewater treatment, by Water UK (Ref 14) 
with the core indicators for GHG emissions being the tonnes CO2e per mega litre 
from supplying water and the tonnes CO2e per mega litre from wastewater 
treatment. 
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Table 12 Benchmark against Water UK sustainability indicators 

Core Indicator Water UK Average Scottish Water 

Greenhouse gas emissions from supplying water 
(CO2e per Ml of water supplied) 

0.29 tonnes 
CO2e/ Ml 

0.16 tonnes 
CO2e/ Ml 

Greenhouse gas emissions from wastewater 
treatment (CO2e per Ml of waste water treated) 

0.74 tonnes 
CO2e/ Ml 

0.93 tonnes 
CO2e/ Ml 

 

Scottish Water performs well against the sustainability indicator for supplying 
drinking water and this is indicative of the generally high quality of the raw water 
and the extensive use of gravity systems resulting in reduced treatment and 
pumping requirements in comparison to other areas of the UK.  

However, the result for wastewater treatment is high and this reflects the 
demography of Scotland where more, and often smaller, wastewater treatment 
facilities are required to serve smaller populations thereby losing the benefits 
associated with economies of scale found elsewhere in the UK. 

The estimated values for the indicators rely on knowing the volumes of drinking 
water supplied and the wastewater treated. Both have a confidence grade of C4 
(ref. Chapter 4). For more detail on why these confidence grades have been applied 
see Appendices B and C. 

7.6 Recommendations 

Carbon measurement and management is a rapidly developing field which will see 
an accelerating pace of change in the coming years. Scottish Water is considering 
a range of recommendations, set out below, which are aimed at further improving 
Scottish Water’s Carbon Footprint evidence base and capacity. 

1. Improving data quality 

The key areas identified in the 2007-08 footprint for action to improve the 
confidence of the data is:  

• Ensure that data collected for carbon footprint will also support Scottish Water’s 
Carbon Reduction Commitment. 

• Reporting data from PFI sites needs improvement. 

• Improve the accuracy of the wastewater volume – this is not measured by 
Scottish Water and the current estimate is therefore the best available. This has 
a potentially significant impact on the sustainability indicators. 

• Improve the collection of data on grit and screenings, including disposal 
pathway – this data is more complete than for the previous year but could be 
improved by a more consistent format of data collection and by clearly listing 
assumptions (e.g. are weights calculated from skip volumes or directly 
measured) and by always stating units.  
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• On the site with CHP clearer information is needed regarding whether all the 
gas produced in the digester is used in the CHP. Information is also needed on 
the split between the depot and works. 

• Data on forms of passenger transport such as trains is more complete than for 
the previous year but could be improved by more consistent format of data 
collection and by clearly stating if single or return trips. 

• Collect data on the procurement of refrigerant gases, which would indicate the 
rate of fugitive losses from refrigerating systems- this is an area that needs 
improvement as refrigerant gas data is not presently being collected.  

• Consider collecting data on general waste produced from offices and the 
method of disposal. This is not currently covered in the workbook but it could be 
added to the table from the UKWIR existing categories. This is currently not 
been reported by Scottish Water and represents an area for improvement. 

2. Further research 

Following completion of the operational and capital Carbon Footprint project, 
Scottish Water has considered areas for further research. These included: 

• Identifying additional tools for communicating the operational footprint within the 
business 

• Developing tools for helping to understand and reduce the capital footprint 

• Identifying other carbon-related work for the 2010-2014 business plan 

One specific item of further research has been identified for further consideration: 

Potential for a capital expenditure carbon accounting tool – The proposal is to 
develop a tool that runs as part of the existing databases and procedures for 
project “optioneering” and costing to produce an estimate of carbon expenditure, 
both at construction and operating phases.  

In addition to the recommendations set out above, Scottish Water is considering a 
programme of training and capability development is developed for Scottish Water, 
to build capacity within the organisation in Carbon Management and Footprinting.  
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B. DRINKING WATER TREATMENT AND PUMPING DATA 

Table 13 provides details of data sources for the components, assumptions, 
estimated confidence grades from the worksheet (Ref. 1)  and the reasons for 
changes in the confidence grades (if any) when compared with the 2006/07 data for  
drinking water treatment and pumping.  

Table 13 Details of components for drinking water and pumping worksheet 

Component 
name Data source Assumptions 

Ofwat 
confidence 
grades for 
input data 

Changes 

Volume_drinking  New data source – 
Water Balance 
Summary sheet – 
Distribution input (MLd) 
for AR08. Quoted 
confidence level for 
leakage is C4 (between 
+/- 10% and 25%).  

Assumption that the 
distribution input is 
accurate to quoted 
level. Assumption 
that the AR08 period 
is a good measure of 
the 2007/08 financial 
year. 

C4 The source of 
the input data 
has changed 
since last year. 
This has caused 
quite a big 
change in the 
figure compared 
to 2006/07 and 
is considered 
less accurate. 

Grid_drink_pump  The total kWh from 
080715 FY 2007-08 
Elec Data for Carbon 
Footprint for process 
types used for drinking 
water pumping. 

Allocation of process 
types for functions 
was checked and 
verified by Scottish 
Water for the 
retrospective carbon 
footprint.  

B2 No reason to 
upgrade this 
figure in terms 
of accuracy. 
Data is still 
based on some 
figures that are 
questionable in 
terms of 
accuracy e.g. 
non-half hourly 
metered sites. 

Grid_Drink_Treat  The total kWh from 
080715 FY 2007-08 
Elec Data for Carbon 
Footprint for process 
types used for drinking 
water treatment. 

Allocation of process 
types for functions 
was checked and 
verified by Scottish 
Water for the 
retrospective carbon 
footprint. 

B2 

As above 

Renew_Drink_Pum
p  

This refers to networks 
only. All generated 
electricity is at 
treatment sites so no 
entry here. 

No entry as it is 
assumed all the 
renewables are used 
in water treatment. 

B3 Need 
confirmation of 
site generating 
renewables 
(data supplied 
as per previous 
report). 

Renew_Drink_Pu
mp  

This refers to networks 
only. All generated 
electricity is at 
treatment sites so no 
entry here. 

No entry as it is 
assumed all the 
renewables are used 
in water treatment. 

B3 Need 
confirmation of 
site generating 
renewables 
(data supplied 
as per previous 
report). 

Renew_Drink_Tre
at  

Total of generated 
renewables at 
treatment sites from 

Assumed that 
generated and 
exported renewables 

B3 as above. 
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Component 
name Data source Assumptions 

Ofwat 
confidence 
grades for 
input data 

Changes 

080717 FY 2007-08 
Generation Data for 
Carbon Footprint, 
excluding WWTW sites. 

are separately 
metered (as indicated 
by different HH meter 
IDs). Assumed that 
all generated 
renewables are from 
treatment rather than 
pumping sites. 

Renew_Export_Dr
ink  

Total of exported 
renewables from 
080717 FY 2007-08 
Generation Data for 
Carbon Footprint, 
excluding WWTW sites. 

Assumed that 
generated and 
exported renewables 
are separately 
metered (as indicated 
by different HH meter 
IDs). 

B3 as above. 

ROC_Drink Total of ROC income 
for all generation sites 
(excluding WWTW) 
from excel file: 080717 
FY 2007-08 ROC LEC 
Data for Carbon 
Footprint, divided by 
the price of a ROC for 
2007-08. 

Assumed that ROCs 
are recorded 
accurately. 

A2 Upgraded 
accuracy as 
based on clear 
records per site 
per month. 

NGas_Drink Taken from excel file 
080717 FY 2007-08 
Gas Data for Carbon 
Footprint. Only for 1 
site (Mannofield WTW). 
Data is corrected for 
account billing period 
(given as Oct 2007-
March 08). 

Assume that a simple 
correction for 6 
month billing period 
is accurate – this 
does not take into 
account the billing 
period covering the 
summer months.  

C3 Confidence 
grade 
unchanged as 
still relying on 
corrected data. 

Gas_Oil_Drink 

 

Calculated from excel 
file 080717 FY 2007-08 
Gas Data for Carbon 
Footprint. 

  

No assumptions 
made. 

C4 Category 
included from 
UKWIR  in 
2007-08 due to 
new data 
available from 
drinking water 
treatment and 
pumping. 

Diesel_Drink Calculated from excel 
file 080717 FY 2007-08 
Gas Data for Carbon 
Footprint. 

No assumptions 
made. 

C4 Category 
included from 
UKWIR  in 
2007-08 due to 
new data 
available from 
drinking water 
treatment and 
pumping. 

Ozone_drink  All plants with ozone 
treatment equipment 
were questioned about 
use. The three plants 
that used their 
equipment responded 
with average ML/d and 

Assumption that the 
figures on days used 
and average ML/d 
were accurate. 

A3 Assumptions 
about the origin 
of the ozone 
checked for 
three plants. 
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Component 
name Data source Assumptions 

Ofwat 
confidence 
grades for 
input data 

Changes 

total ML was 
extrapolated. 

Fraction_ozone_p
ure_O2 

 

Fraction of total ozone 
generated that is 
generated from pure 
oxygen – set as zero as 
the three sites have 
confirmed that no pure 
oxygen is used. 

Assumption that no 
pure O2 is used at 
the plants that were 
operational was 
checked with SW and 
confirmed. 

A1 No reason not 
to upgrade this 
figure in terms 
of accuracy. 

WTW_Waste_Lan
dfill 

 

Total figures from excel 
file Water Sludge 1st 
April 07 - 31st Mar 08 
for liquids and cake. 

Assume that cake 
goes to landfill, 
however liquids go to 
WWTW for 
processing and 
therefore these would 
be counted within the 
PE of the WWTW. 

A3 Based on 
improved data 
from 2006/07 
and 
assumptions 
about 
destination of 
waste checked. 
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C. WASTEWATER TREATMENT AND PUMPING DATA 

Table 14 provides details of data sources for the components, assumptions, 
estimated confidence grades from the worksheet and the reasons for changes in 
the confidence grades (if any) when compared with the 2006/07 for wastewater 
treatment and pumping.  

Note: for consistency purposes UKWIR component names have been kept in their 
original form. Wastewater refers to wastewater. 

Table 14 Details of components for wastewater treatment and pumping 

Component 
name Data source Assumptions 

Ofwat 
confidence 
grades for 
input data 

Changes 

Volume_Sewage  Taken from SW website 
(1 billion litres supplied 
per day) and multiplied 
by 365 for 1 year. 

Checked that no 
more accurate data 
is available. 

C4 Downgraded accuracy 
as the data is not 
from reliable 
measurement. 

Grid_Sewage_ 

Pump  

The total kWh from 
080715 FY 2007-08 
Elec Data for Carbon 
Footprint for process 
types used for 
wastewater pumping. 

Allocation of process 
types for functions 
was checked and 
verified by Scottish 
Water for the 
retrospective carbon 
footprint.  

B2 No reason to upgrade 
this figure in terms of 
accuracy. Data is still 
based on some 
figures that are 
questionable in terms 
of accuracy e.g. non-
half hourly metered 
sites. 

Grid_Sewage_ 

Treat  

The total kWh from 
080715 FY 2007-08 
Elec Data for Carbon 
Footprint for process 
types used for 
wastewater treatment. 

Allocation of process 
types for functions 
was checked and 
verified by Scottish 
Water for the 
retrospective carbon 
footprint.  

B2 No reason to upgrade 
this figure in terms of 
accuracy. Data is still 
based on some 
figures that are 
questionable in terms 
of accuracy e.g. non-
half hourly metered 
sites. 

NGas_Sewage  Taken from excel file 
080717 FY 2007-08 Gas 
Data for Carbon 
Footprint. This is the 
total for WWTW and 
SPS but excluding 
Cumnock (CHP). 

Assume that values 
given are for 
metered supply over 
correct time period 
(account billing 
period is given as 
Oct 2007 – Mar 08).  

C3 Upgraded confidence 
because of metered 
supply. 

Gas_Oil_Sewage Taken from excel file 
080717 FY 2007-08 Gas 
Data for Carbon 
Footprint.  

Allocation was 
checked and verified 
by Scottish Water.  

B3 Category included 
from UKWIR  in 2007-
08 due to new data 
available. 

 

Diesel_Sewage Taken from excel file 
080717 FY 2007-08 
Gas.  

Calculated from 
wastewater 
treatment and 
pumping. 

B3 As above.  

LPG_Sewage Taken from excel file 
080717 FY 2007-08 Gas 
Data for Carbon 

Calculated from 
wastewater 
treatment and 

B3 As above.  
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Component 
name Data source Assumptions 

Ofwat 
confidence 
grades for 
input data 

Changes 

Footprint only for 1 site. pumping.  

pe_Sewage  The workbook asks for 
population served by 
secondary wastewater 
treatment. This has 
been interpreted as all 
treatment types 
including preliminary, 
primary and sea. Data is 
taken as total PE for 
operational sites from 
excel file WR08 Works 
Loads_v1. 

Only pe from 
operational works 
has been included. 
PFI works have been 
included.  

B4 No change to CG. 

Screenings_Grit_L
andfill 

 

Taken from the two 
spreadsheets detailing 
Grit and Screening 
Quantities for North and 
South regions. Grit and 
Screening waste was 
not included in total. 

Assumption that 
waste quantities 
were accurate and 
that all wastes were 
reported. 

B4 More complete data 
than last year, 
covering all regions. 
Confidence upgraded. 

NGas_CHP_Sewag
e  

Taken from excel file 
080717 FY 2007-08 Gas 
Data for Carbon 
Footprint only for 1 site 
(Cumnock WWTW). 
Value used is actual 
metered consumption.  

All gas is used for 
CHP. This was 
checked and verified 
with Scottish Water. 

B3 The assumption is 
that all gas is used for 
CHP but still not able 
to validate if all the 
gas is used for depot 
or for office. 
Downgraded 
confidence grade. 
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D. SLUDGE TREATMENT AND DISPOSAL DATA 

Table 15 provides details of data sources for the components, additional 
assumptions made, the estimated confidence grades from the worksheet on sludge 
treatment and disposal.  

Table 15 Details of components for sludge treatment and disposal 

The categories of sludge treatment and disposal in the tables provided both by PFI 
sites and non-PFI sites were converted to match categories of the UKWIR model. 
The two tables showing these conversions are reproduced below. These were 
checked by the relevant Scottish Water staff and the level of confidence in the 
conversions when compared to last year model has significantly improved. 

 

Component name Data source Assumptions Ofwat 
confidence 
grades for 
input data 

Changes 

Grid_Sludge  The total kWh from 
“080715 FY 2007-08 
Elec Data for Carbon 
Footprint” for process 
types used for 
wastewater sludge 
and the total kWh per 
PFI sites from 
“PFIEnergyData06-07 
07-08(5-11-08)”. 

Data from PFI 
sites is accurate.  

B3 More 
quantifiable 
data, including 
SW sludge 
treatment 
electricity 
data. 

NGas_Sludge  Total per PFI sites 
from PFI energy data 
file as above and total 
for SWT sites from 
“080717 FY2007-08”. 

All relevant sites 
are included. 

B3 More complete 
data than last 
year, covering 
most of the 
sites. 
Confidence 
upgraded. 

Total raw sludge  The total amount from 
Recycling 2007-08, 
working data. 

 +/- 20%  

Landfilled Untreated 
Sludge: include dried 
sludge  

Breakdown from 
Recycling 2007-08 
working data. 

See tables below.   

Incinerated Raw 
Sludge: include all 
thermally destroyed 
sludge  

Breakdown from 
Recycling 2007-08 
working data. 

See tables below.   

Digested Sludge 
Applied to Land: 
include dried digested 
sludge  

Breakdown from 
Recycling 2007-08 
working data. 

See tables below.   

Composted Sludge 
Applied to Land  

Breakdown from 
Recycling 20007-08 
working data. 

See tables below.   
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Table 16 SW treatment - PFI sites 

Digestion No digestion Digestion No digestion Digestion No digestion Digestion No digestioDigestion No digestion Digestion No digestion Digestion No digestion
Landfilled Untreated Sludge: include dried sludge x x x
Raw Sludge Applied to Land: include dried sludge x x
Incinerated Raw Sludge: include all thermally destroyed sludge x
Landfilled Digested Sludge: include dried digested sludge x x x
Digested Sludge Applied to Land: include dried digested sludge x x
Incinerated Digested Sludge: include dried digested sludge x
Landfilled Composted Sludge
Composted Sludge Applied to Land x x
Incinerated Composted Sludge
Landfilled Limed Sludge
Limed Sludge Applied to Land
Incinerated Limed Sludge
Limed Digested Sludge Applied to Land: include dried digested sludge
Composted and Limed Sludge Applied to Land

Composted Land reclamation OTHER

SW treatments PFI

Farm Conventional Farm Advanced Incinceration Landfill

UKWIR
treatments

Raw

Digested

Composted

Limed

 

Table 17 SW treatment  - non PFI sites 

agriculture 
enhanced

enhanced 
tds

agriculture 
conventional digester uplift conventional 

tds Land rec land rec 
tds Landfill landfill tds compost compost 

tds
Landfilled Untreated Sludge: include dried sludge x
Raw Sludge Applied to Land: include dried sludge x x
Incinerated Raw Sludge: include all thermally destroyed sludge 
Landfilled Digested Sludge: include dried digested sludge x
Digested Sludge Applied to Land: include dried digested sludge x x x
Incinerated Digested Sludge: include dried digested sludge
Landfilled Composted Sludge
Composted Sludge Applied to Land x x
Incinerated Composted Sludge
Landfilled Limed Sludge
Limed Sludge Applied to Land x x
Incinerated Limed Sludge
Limed Digested Sludge Applied to Land: include dried digested sludge
Composted and Limed Sludge Applied to Land

SW treatments non-PFI

UKWIR
treatments

Raw

Digested

Composted

Limed
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E. TRANSPORT DATA 

Table 18 provides details of the data sources for each component, assumptions, 
estimated confidence grades, and the reasons for changes in the confidence grades 
(if any) when compared with the 2006/07 for  transport.  

Table 18 Details of components for transport 

Component name Data source Assumptions 
Ofwat 

confidence 
grades for 
input data 

Changes 

Petrol_Transport_ 

Passenger 

The total from 
Customer operations 
fleet fuel recharges 
2007-08(2) and 
customer ops-vehicle 
& plant running costs 
2007-08(2).xls. 

Assumption that 
less than 1% of 
total fuel 
purchased is 
petrol.  This was 
checked and 
verified  with 
SW. 

B2 

 

No change to CG. 

Diesel_Transport_ 

Passenger 

The total from 
Customer ops fuel 
recharges 2007-08(2), 
worksheet UKWIR 
data (diesel LGVs). 

LGV passenger 
transport was 
65% of total fuel 
purchased. This 
was checked and 
verified with SW. 

B2 

 

Upgraded confidence 
grade as a result of 
more accurate split 
between LGV and 
HGV  passenger 
transport. 

Unknown_Fuel_ 

Miles 

The total mileage from 
Report for J Kay 
070708LM.xls. 

 

The mileage 
claimed by lease 
and essential 
and non-
essential users 
is accurate and 
overall conforms 
to the average 
petrol vehicle 
fuel consumption 
model applied. 
This is a 
conservative 
estimate, as 
lease cars could 
be a mix of 
diesel and 
petrol. 

Assume there is 
no overlap 
between mileage 
claimed and fuel 
purchased. 

C4 No change to CG. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nat_Rail_Pass_km 

 

FST and SWR reports 
Feb 07 to Mar 08. 

All journeys are 
return. Distances 
for all journeys 
calculated using 
web tool 
(mapquest route 
planner) and 
estimates made 
for destination 
that was not 
specific. 

B3 More complete data 
than last year, 
Confidence 
upgraded. 
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Component name Data source Assumptions 
Ofwat 

confidence 
grades for 
input data 

Changes 

SH_Passenger_km 

LH_Passenger_km 

Dom_Passenger_km 

FST and SWR reports 
Feb 07 to Mar 08 

 

All journeys are 
return. All the 
journeys on the 
finance audits 
were included in 
2007-08 
footprint, 
regardless of 
travel date.  

Distances for all 
the journeys 
calculated using 
a web tool. 

 

B2 

 

Downgraded to B2 
due to issues with the 
documentation. 

Diesel_Transport_Freight  The total from 
customer ops fleet 
fuel recharges 2007-
08(2).xls, worksheet 
UKWIR data (diesel 
HGVs). 

Assumption that 
HGV passenger 
transport is 35% 
of total fuel 
purchased. This 
was verified and 
checked with 
SW.  

C2 No change to CG. 

Small_Roro_TonneMiles 

 

Cal Mac recharges 
08-09a(2).xls; freight 
March, April and May 
2008 

 

 

Main 
assumptions 
include: the 
weight of 
vehicles 
crossing, the 
number of 
crossings and 
the  
representativene
ss of the four 
months’ data.  

D5 

 

Downgraded to D5 
because of issues 
with the reporting and 
documentation. 

 

Air travel  

Flight data was provided for the period April 2007 to March 2008. This data 
includes the date of travel, the issuing supplier, the flight origin and destination and 
the routing (it was not specified if single or return trip). Defra guidelines provide 
factors for long haul and short haul international flights and domestic flights. 
Domestic flights are considered to be within the UK, short haul international flights 
are within Europe and long haul international flights are to the rest of the world.  

In order to find the passenger kilometres travelled for each route, a website called 
MileMarker was used. This provides air mile distances between two locations, or for 
connecting flights. The site states that the figures are approximate and based on 
data provided by various outside sources, however, it is likely to be more accurate 
than using a single distance for estimated flight length. Table 19 shows the flight 
data and some examples of calculated distances. 
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Table 19 Example of Flight distances 

Issuing supplier 
name Routing Airport 

codes Type 
Estimated 

distance in 
Km 

British Airways Inverness/Gatwick INV/LGW Domestic 1,506 

Bmibaby Edinburgh/Frankfurt EDI/BHX Short-haul 2,060 

Bmibaby Heathrow/Calcutta LHR/CCU Long-haul 15,960 

The total passenger kilometres for domestic, short-haul and long-haul routes was 
calculated and used to complete the air travel fields on the transport worksheet. 

Ferry travel 

Scottish Water has also provided the number of passenger ferry journeys for March 
to May 2007. These are all Western Ferries who operate a ferry link between 
Gourock and Dunoon, across the Firth of Clyde; a distance of around 7 kilometres 
(Ref. 8).  

The current UKWIR workbook does not contain an input cell for passenger ferry 
transport, only for freight shipping. It is likely that this route is being used by 
Scottish Water to avoid the road route and therefore the journey involves a 
passenger and vehicle. We can therefore use a freight figure, making an 
assumption that each journey involves the movement of a vehicle and a passenger. 

The data from Scottish Water does not give any information about the number of 
journeys or the type of vehicle. It could be assumed that the more expensive 
journeys are those made by larger vehicles.  

Therefore in order to ensure that this data is included in the footprint, the following 
assumptions have been made:  

• Journeys costing between £0 and £50 are return journeys of 1 passenger and a 
2 tonne van; 

• Journeys costing more than £50 are return journeys of 1 passenger and a 5 
tonne van; and 

• It is assumed that the average monthly tonne miles for January and February is 
representative of the whole year and is therefore extrapolated to cover a 
calendar year. 

Using this methodology, the tonne mileage over the period April 2007-March 2008 
was calculated as 537 tonne miles. This only produced 52kg of CO2e according to 
the workbook.  

Other travel 

No information about bus journeys has been provided by Scottish Water. It is likely 
that there are no significant quantities of bus journeys.  
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F. ADMINISTRATION DATA 

Table 20 sets out the data sources for each component, assumptions made,  
estimated confidence grades from the worksheet, and the reasons for changes in 
the confidence grades (if any) when compared with the 2006/07 data.  

Table 20 Details of components for administration 

Component name Data source Assumptions 
Ofwat 

confidence 
grades for 
input data 

Changes 

Grid_Admin  The total for 
administration 
taken from  
080715 FY 2007-
08 Elec Data for 
Carbon 
Footprint. 

Components were 
checked and 
verified with 
Scottish Water. 

B2 New sites for 
admin for input 
data since last 
year. This has 
caused a small 
change in the 
figure 
compared to 
2006/07 and is 
considered 
more  accurate 
as it was 
verified with 
Scottish Water.  

NGas_Admin  Taken from 
080715FY 2007-
08 gas data for 
carbon footprint 
for combined 
gas.  

Values used are 
actual or budget 
minus 15% 
correction. 

B3 New sites for 
admin for input 
data since last 
year. It is 
considered 
more  accurate 
as it was 
verified with 
Scottish Water. 

Gas_Oil_Admin 

 

Category 
included from 
UKWIR  in 2007-
08 due to new 
data available. 

Calculated from 
Grid-Admin. 

C3 New sites for 
admin for input 
data since last 
year. 

Diesel_Admin 

 

Category 
included from 
UKWIR  in 2007-
08 due to new 
data available. 

Calculated from 
Admin activities.  

C3 New sites for 
admin for input 
data since last 
year. 
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G. ELECTRICITY DETAILS - COMPANY LEVEL INPUTS 

UKWIR recommends that the electricity used should be apportioned between the 
metering methods used to measure it. In the revised tool, provision is made for 
entry of data for the following metering types: 

• Mandatory half-hourly (MHH) metered grid electricity; 

• Discretionary half-hourly (HH) metered grid electricity; 

• Discretionary automatically read (AMR) metered grid electricity; 

• Non half-hourly (NHH) metered grid electricity; 

• Non half-hourly grid electricity that is estimated (NHH_EST); 

• Estimated (EST) metered grid electricity; and 

• Un-metered supplies (UMS) grid electricity; 

Apportioning between metering methods should be completed in the ‘Electricity 
details’ sheet.  

There is a range of metering systems currently used at Scottish Water sites. Around 
415 sites use half-hourly electricity metering, with the remaining 4,000 sites using 
other metering systems, mainly based on invoiced data. The 415 sites include the 
highest electricity users and around 80% of the total electricity consumption is 
measured using half-hourly metering. The data was provided with site name, 
account reference, energy consumption (kWh) and cost for each site. No 
information was given on the metering systems in place in non-Scottish Water 
owned sites. 

Although the current Defra reporting requirements do not require the electricity 
consumption to be split between the different metering types, the information 
available has been used. Therefore in the ‘Electricity details’ worksheet, it has been 
assumed that 80% of the electricity consumed is metered using mandatory half-
hourly meters, whilst the remainder is on unmetered supply.  
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H. INPUT SHEETS - UKWIR EXCEL WORKBOOK GHG_ESTIMATOR_V1.0_2007 (UKWIR, 2007) 

Table 21 Inputs Sheet- Drinking Water Treatment and Pumping  

Value Defra CO2 e (kg) Confidence 

Component Units 2006-07 2007-08 
% 
change 2006-07 2007-08 

% 
change 2006-07 2007-08 

Volume_Drinking ML 1,246,220 828,988 -33       A3 C4 

                    

Grid_Drink_Pump kWh 107,899,432 112,849,099 5       B2 B2 

Grid_Drink_Treat kWh 118,447,008 123,128,812 4       B2 B2 

          118,379,188 123,416,447 4     

Renew_Drink_Treat kWh 12,807,784 11,809,612 -8       B3 B3 

Renew_Export_Drink kWh 10,802,166 11,021,788 2 -5,649,533 -5,764,395 2 B3 B3 

ROC_Drink ROC 11,042 8,470 -23 5,774,749 4,429,810 -23 B3 A2 

                    

NGas_Drink kWh 248,492 378,162 52 51,189 77,901 52 C3 C3 

Gas_Oil_Drink litres   244     652     C4 

Diesel_Drink litres   5,034     13,241     C4 

                    

Ozone_Drink ML 36,865 38,051 3       A3 A3 

Fraction_ozone_pure_O2 dimensionless 0 0   1,257,097 1,297,548 3 D3 A1 

WTW_Waste_Land tonnes 11,430 0   1,785,366 0   D3 n/a 

WTW_Waste_Landfill tonnes 11,430 15,426 35 1,201,350 1,621,326 35 D3 A3 

WTW_Waste_Lagoon tonnes 11,430 0   3,100,959 0   D3 n/a 

      Total (model) 125,900,366 125,092,531 -1     

      Total (spreadsheet) 125,900,366 125,092,531 -1     
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Table 22 Inputs sheet- Wastewater Treatment and Pumping 

Value Defra CO2 e (kg) Confidence 

Component Units 2006-07 2007-08 
% 
change 2006-07 2007-08 % change 2006-07 2007-08 

Volume_Wastewater ML 365,000 365,000 0       B2 C4 

                    

Grid_Wastewater_Pump kWh 77,270,664 74,510,860 -4       B2 B2 

Grid_Wastewater_Treat kWh 142,608,487 98,523,628 -31       B2 B2 

          114,996,796 90,497,037 -21     

                    

NGas_Wastewater kWh 1,783,357 983,064 -45 367,372 202,511 -45 C4 B3 

Gas_Oil_Wastewater litres   47     126     B3 

Diesel_Wastewater litres   220,382     579,693     B3 

LPG_Wastewater litres   35     52     B3 

                    

pe_wastewater population 
equivalents 7,288,622 7,232,191 -1       B4 B4 

Screenings_Grit_Landfill tonnes 17,200 6,932 -60 1,946,868 784,633 -60 D4 B4 

          27,745,605 27,457,969 -1      

                    

NGas_CHP_Wastewater kWh 1,649,708 1,659,577 1 339,840 341,873 1 B2 B3 

      Total (model) 145,396,481 119,863,894 -18     

      Total (spreadsheet) 145,396,481 119,863,894 -18     
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Table 23 Inputs Sheet- Sludge Treatment and Disposal  

Value Defra CO2 e (kg) Confidence 

Element Component Units 2006-07 2007-08 
% 
change 2006-07 2007-08 

% 
change 2006-07 2007-08 

 Power                     

Total grid electricity used for treatment 
and disposal (click to see metering 
breakdown) 

Grid_Sludge 

kWh 126,855,000 185,901,098 47 66,345,165 97,226,274 47 C4 B3 

Fuel                     

Natural gas used for treatment and 
disposal (excludes that used in CHP) 

NGas_Sludge
kWh 291,545,000 174,857,000 -40 60,058,270 36,020,542 -40 C4 B3 

Treatment processes                     

Total raw sludge produced   tonnes 123,635 121,393  -2           

Sludge to land (N2O)           13,763,525 10,468,107 -24      

Composting           124,849 81,120 -35      

Incineration           14,628,726 33,894,586 231      

Digested sludge to land           9,645,463 17,021,379 76      

Raw and limed sludge to land           3,573,712 652,475 -82      

Composted sludge to land           3,492 2,269 -35      

Raw Sludge to landfill           1,852,447 1,573,289 85      

Limed Sludge to landill           0 0  0     

Digested Sludge to landfill           0 6,102,002  +++     

        Total (model) 169,995,651 203,042,044 19     

        Total (spreadsheet) 169,995,651 203,042,044 19     
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Table 24 Inputs Sheet- Transport 

Value Defra CO2 e (kg) Confidence 

Element Component Units 2006-07 2007-08 
% 
change 2006-07 2007-08 

% 
change 2006-07 2007-08 

Passenger Transport                     

Road - by fuel consumption                     

Petrol used  Petrol_Transport_Passenger litres 55,613 45,114 -19 128,766 104,457 -19 B2 B2 

Diesel used Diesel_Transport_Passenger litres 4,616,400 3,240,260 -30 12,142,979 8,523,180 -30 C2 C2 

Road - by mileage                     

Cars (unknown fuel) Unknown_Fuel_Miles miles 7,030,626 7,781,949 11 2,348,229 2,599,171 11 C4 C4 

Bus and rail                     

National rail Nat_Rail_Pass_km passenger km 566,691 102,261 -82 34,115 6,156 -82 D5 B3 

Air                     

Short haul international air SH_Passenger_km passenger km 32,246 44,032 37 4,583 6,259 37 A2 B2 

Long haul international air LH_Passenger_km passenger km 155,163 184,740 19 17,860 21,264 19 A2 B2 

Domestic air  Dom_Passenger_km passenger km 1,133,382 663,805 -41 195,191 114,320 -41 A2 B2 

Freight transport                     

Road - by fuel consumption                     

Diesel used Diesel_Transport_Freight litres 512,933 1,744,755 340 1,349,219 4,589,404 340 C2 C2 

Other                      

Small ro-ro shipping Small_Roro_TonneMiles tonne miles 6,718 537 -92 649 52 -92  C4 D5 

        Total (model) 16,221,591 15,964,263 -2     

        Total (spreadsheet) 16,221,591 15,964,263 -2     
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Table 25 Inputs Sheet- Administration and Minor Gases  

Value Defra CO2 e (kg) Confidence 

Element Component Units 2006-07 2007-08 
% 
change 2006-07 2007-08 

% 
change 2006-07 2007-08 

Administrative Activities                     

Power                     

Total grid electricity used for 
administration (click to see 
metering breakdown) 

Grid_Admin 

kWh 17,536,860 19,261,011 10 9,171,778 10,073,509 10 n/a B2 

Fuel                     

Natural gas used for 
administration (excludes that 
used for CHP) 

NGas_Admin 

kWh 9,595,038 4,300,086 -55 1,976,578 885,818 -55 n/a B3 

Gas Oil used for administration Gas_Oil_Admin litres   27     72     C3 

Diesel used for administration Diesel_Admin litres   83,547     219,762     C3 

        Total (model) 11,148,356 11,179,161 0.3     

        Total (spreadsheet) 11,148,356 11,179,161 0.3     

 

 


