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Carbon emissions can be calculated using three different boundaries: the operational carbon 
emissions, the embedded emissions and whole lifecycle emissions. This analysis has focused on 
operational carbon emissions and has used the emissions factors as recommended by Defra in its 
recently published guidelines for company reporting (June 2007).  

The methodology involved first quantifying Portsmouth Water’s current greenhouse gas emissions, 
then calculating the carbon costs of each option considered in the Water Resources Management 
Plan, assuming for all options that the carbon impact of water treatment will remain constant with the 
current impact. The total supply chain carbon emissions of all upstream Portsmouth Water activities 
are estimated to be over 14,700 tonnes per year, with the majority of the emissions a direct result of 
energy consumption required for water treatment. The term ‘carbon emission’ is short hand for 
embodied greenhouse gas emissions measured in tonnes of carbon dioxide equivalent.  

The schemes from the Water Resources Management Plan that appear most carbon-cost effective 
are Rainwater Harvesting from New Build Properties and Compulsory Metering, while the most 
effective water resource schemes are Farlington Washwater Plant and Havant Thicket Winter 
Storage Reservoir. The Portsmouth Harbour Desalination Plant is the most costly option due to the 
significant energy requirements required in the desalination process. 
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As carbon dioxide is a major contributor to climate change, the need to offset or reduce 
carbon dioxide emissions has risen high on the national and international political agenda. 
The Government has identified that there is significant potential to reduce carbon cost-
effectively, and to promote energy efficiency within the water and wastewater sectors. There 
are a number of initiatives to do this, such as the Climate Change Bill and the proposed 
Energy Performance Commitment.  

Abstracting, pumping, treating and heating water and treating and pumping wastewater 
consumes energy and releases greenhouse gas emissions. In order to avoid dangerous 
impacts, it is important to mitigate climate change by reducing greenhouse gas emissions 
throughout all sectors of society. 

The water industry is currently working with the Government and regulators to identify the 
best ways of reducing the amount of carbon associated with water supply and waste water 
treatment. Defra’s water strategy, which was published on the 7th February 2008, considers 
how carbon and greenhouse gas emissions can be reduced1. 

Many large-scale resource development options such as desalination, pumped storage 
reservoirs and effluent re-use are energy intensive both in terms of their operation and 
construction. Demand management generally results in lower energy use and in many 
cases has the real potential to not only offset future energy pressures, but also to reduce 
carbon. 

Please note that when the term carbon is used within this report it is shorthand for carbon 
dioxide equivalent (CO2e). 
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Carbon emissions can be calculated using different boundaries.  

The operational  carbon emissions relate to the emissions generated directly by the 
operation of a business or organisation. These include the onsite emissions from the 
combustion of fossil fuels as well as the offsite emissions generated through the 
consumption of electricity which can be directly attributable to the business or organisation.  

The embedded  emissions are those that are embodied within materials that are used by a 
company, such as the concrete used to build a new tank. 

Whole lifecycle  emissions are all emissions which are generated both upstream and 
downstream as a result of business or company operations.  

This analysis has focused on operational carbon emissions and used emissions factors as 
provided by Defra2; however an analysis has also been conducted to determine the full 
lifecycle impact of Portsmouth Water’s operations. 

���  ������	�� �!�
����"��	�
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The shadow price of carbon (SPC) is used to value the expected increase or decrease in 
greenhouse gas emissions resulting from a proposed policy. Put simply, the SPC reflects 
the damage costs of climate change caused by each additional tonne of greenhouse gas 
emitted – converted into carbon dioxide equivalent (CO2e) for ease of comparison3.   

                                                           
1 http://www.defra.gov.uk/environment/water/strategy/pdf/future-water.pdf 
2 http://www.defra.gov.uk/environment/business/envrp/conversion-factors.htm 
3 http://www.defra.gov.uk/environment/climatechange/research/carboncost/pdf/HowtouseSPC.pdf 
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This analysis has been based on the guidance as set out in the Water Resources Planning 
Guideline 2007 produced by the Environment Agency and the Defra guidance on how to 
use the shadow price of carbon in policy appraisal.  

��#  ����$	����%���������!�	��
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The Water Resource Planning Guideline states that all companies should: 

·  Estimate the total carbon dioxide equivalent emissions associated with their water 
supply activities in tonnes of carbon dioxide equivalent emissions and present this for 
each year. 

·  Calculate the cost of these emissions using the shadow price of carbon methodology 
published by Defra. 
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Reducing carbon emissions along the whole supply chain makes good business sense. As 
the price of carbon and the cost of emissions rise in the future, organisations will have to 
spend more time and effort reducing their dependence on fossil fuel. As such, the carbon 
emissions associated with the provision of water by Portsmouth Water have been provided 
at a number of levels. This will enable Portsmouth Water to understand their current impact 
in line with the standard reporting methodology, but also allow them to go one step further 
and understand the entire impact of water provision along their entire supply chain.  

To do this a new software tool has been used which makes use of company expenditure 
data to identify consumption patterns and map out associated impacts. Although water 
companies are currently not required to understand the entire carbon footprint of their 
company it is anticipated that reporting will be moving this way in the future. The 
methodology and assumptions for each analysis are set out below.  
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The operational emissions generated through energy and fuel consumption by Portsmouth 
Water have been calculated. This involved collection of all fuel and energy consumption 
data and converting the information into carbon emissions using Defra’s guidance on 
conversion factors. All calculations represent the tonnes of carbon dioxide emissions. For 
electricity consumption the rolling average conversion factor of 0.523 kgCO2 per kWh has 
been used. The guidance states that this factor is suitable for calculating the carbon 
emissions of a company’s electricity use2.  

#����  .
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The lifecycle carbon emissions have been calculated using a tool called BottomLine3. This 
methodology uses financial information to calculate the entire supply chain impact of a 
company and can express the results in greenhouse gas equivalent emissions. Based on 
the principles of economic Input-Output tables the sophisticated calculations set the entire 
UK economy as the boundary and therefore guarantee inclusion of all upstream impacts.  It 
must be noted that BottomLine3 used the conversion factor of 0.430 kgCO2 per kWh of 
electricity used which is in line with Defra’s long term marginal factor, and therefore the 
results in sections 3.1.1 and 3.1.2 are not directly comparable. 
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In calculating the carbon impact of options in the Water Resources Management Plan it was 
only possible to consider the operational carbon emissions associated with the supply of 
water. There is currently not enough information available to also include the embedded 
emissions associated with construction materials or the supply chain emissions associated 
with potential options.  

It has been assumed for all options that the carbon impact of treatment of 1ML of water will 
remain constant with the current carbon impact of treating 1ML of water using the Defra 
carbon emissions factors as detailed above in section 3.1.1, however for electricity 
consumption per ML of water the ‘long term marginal factor’ of 0.430 kgCO2 per kWh has 
been used. The guidance states that this factor is suitable for calculating carbon emissions 
based on long term investment decisions2. 

For a number of options, such as Portsmouth Harbour Desalination Plant and Budds Farm 
Effluent Reuse Scheme, additional energy requirements will be needed for additional water 
extraction and treatment and these values have also been included in the calculations. 
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The value of the SPC is dependent upon the year in which it is abated/ emitted and 
therefore increases year on year. The policies in the Water Resources Management Plan 
are being evaluated in 2008 and therefore the 2008 baseline values for the SPC have been 
used4 which then increase 2% per year.  

The SPC values are detailed in Appendix A.  
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The next step involved calculating the value of greenhouse gas emissions for each of the 
options in the Water Resources Management Plan on a year by year basis.  

The results for each option are shown in Section 4.  
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The carbon impact of treating and pumping water at Portsmouth Water is 12,416 tonnes of 
carbon emissions per year. This is based on electricity consumption of 23.74 GWh, gas 
consumption of 3,995 therms and 7,000 litres of gas oil. Carbon dioxide equivalent 
emissions have been calculated using the conversion factors and global warming potentials 
as set out in Defra in their guidance2 and 4. These numbers only include carbon dioxide 
emissions and therefore do not represent all greenhouse gas emissions. 

                                                           
4 ‘How To Use The Shadow Price Of Carbon In Policy Appraisal’ Defra, 2007. 
http://www.defra.gov.uk/environment/climatechange/research/carboncost/pdf/HowtouseSPC.pdf 
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Table 1: Energy Consumed and Carbon Impact of Water  Supply and Treatment 
 

 Consumption Unit Tonnes CO 2
5 

Electricity 23.74 GWh 12,419 

Gas 3,995 Therms 24 

Gas oil 7,000 litres 19 

Total operations   12,416 

 
The full operational carbon impact of Portsmouth Water is detailed below in Table 2 and 
includes the impact of all energy requirements for onsite activities, administration and 
transportation. The full operational carbon footprint totals 13,401 tonnes of carbon 
emissions. Carbon dioxide emissions have been calculated using the conversion factors 
and global warming potentials as set out in Defra in their guidance2 and 4.  

   Table 2: Energy Consumed and Operational Carbon Impact of Portsmouth Water 
 

 Consumption Unit Tonnes CO 2 

Water supply and treatment As above  12,416 

Electricity 0.55 GWh 290 

Gas 34,478 Therms 208 

Diesel 168,000 litres 442 

Total    13,401 
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The total supply chain carbon emissions of all upstream Portsmouth Water activities are 
estimated to be over 14,700 tonnes of carbon dioxide equivalent emissions per year and are 
displayed in Figure 1.  

Through looking at the total carbon footprint of the company it is possible to identify where in 
the supply chain the majority of the impacts take place. Unsurprisingly for Portsmouth Water 
80% of the emissions are a direct result of energy consumption required for water treatment 
and supply and also for office activities.  

The results provide Portsmouth Water with the evidence to support the greater need to 
invest in energy efficiency measures in comparison to attempting to address supply chain 
carbon emissions. Inorganic chemicals have the second highest impact comprising 7% of 
the total supply chain carbon emissions.  

                                                           
5 The carbon dioxide emissions for gas and gas oil have been calculated using the ‘net calorific value’ basis rather 
than the ‘gross calorific value basis’. This is on the basis on the anticipated move in the near future to using net 
calorific values in line with EUETS as opposed to current UK practice which is to report on a gross calorific value 
basis (see Defra guidance). 
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Figure 1: Total Upstream Supply Chain Greenhouse Ga s Emissions for Portsmouth 
Water 
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Portsmouth Water currently supplies 178.28ML of water per day, totalling 60,072ML per 
year6. Using the results from Stage 1 it is possible to calculate the carbon emissions 
generated per ML of water supplied. 

Table 3: Carbon Emissions per ML of Water Supplied 
 

Boundaries  Kg CO2e/ML Water 

Supplied 

 Direct and indirect for treatment and pumping  157.6 

 All operational emissions including admin and transport  171.2 

 Life cycle carbon emissions  226.2 

 

For the rest of this analysis the figure of 157.6 kg CO2 per ML of water supplied has been 
used for all calculations. However, in the future, water companies may be required to widen 
the boundaries and include all operational emissions or full life cycle emissions in 
assessment of options. This number has been used to determine the basic emissions 
abated or generated through each of the options.  

                                                           
6 Source: Communications with Portsmouth Water 
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The assumption has been made that the impact of treating 1ML of extracted water will 
remain constant over the time period of the Water Resources Management Plan. However 
in reality change in energy consumption may take place due to changes in legislation with 
regard to water quality requirements which may require more or less energy to treat the 
water.  

Additional information on the extra energy requirements for Portsmouth Harbour 
Desalination Plant and Budds Farm Effluent Re-use Scheme have been incorporated into 
the calculations. It has been estimated that the energy requirements for the desalination 
plant will be 3.35 kWh per cubic metre of water treated and Budds Farm will require 1.35 
kWh per cubic metre of water treated. 

For all options it has been assumed that the daily yield will be achieved 365 days a year. 

Table 4: Water Yield for Each Option and Abated/Emi tted Carbon Emissions  
   

 Scheme 
Yield 

(ML/day) 

Maximum 

Yield 
(ML/year) 

Abated 

Emissions 

(TCO2 per 
year) 

Emitted 

Emissions 

(TCO2 per 
year) 

Option 7 Dual Flush Toilets 0.1 36.5 -5.8  

Option 2 Metering on Change of 

Occupancy 

1.9 693.5 -109.3  

Option 27 Low Water Use Fittings  0.3 109.5 -17.3  

Option 24 Rain Water Harvesting: New 
Build 

11.4 4,161 -655.6  

Option 29 Rain Water Harvesting: Water 
Butts 

0.5 182.5 -28.8  

Option 21 Compulsory Metering 1.2 438 -69.0  

Option 3 Cistern Displacement 0.2 73 -11.5  

Option 13 Increase Eastergate Extraction 8.5 3,102.5  488.8 

Option 14 Farlington Washwater Plant 4.8 1,752  276.1 

Option 6 Havant Thicket Reservoir 30 10,950  1,725.3 

Option 16 Portsmouth Harbour 
Desalination Plant 

25 9,125  14,582.3 

Option 10 Worlds End Borehole 9 3,285  517.6 

Option 12 Lavant and Brickkiln Boreholes 5.2 1,898  299.1 

Option 5 Budds Farm Effluent Re-use 20 7300  5,388 
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Table 5 calculates the net present value of greenhouse gas emissions for Portsmouth Water 
using the three different boundaries identified in Stage 1. The costs have been calculated 
using the shadow price of carbon accounting methodology for the year 2008. 

Table 5: Total Net Present Value of Greenhouse Gas Emissions 
 

Boundaries  Net Present Value of Greenhouse Gas 

Emissions (£) 

Direct and indirect for treatment 
and pumping  

323,621 

All operational emissions including 
admin and transport  

348,031 

Life cycle carbon emissions  382,251 

 

Table 6 shows the relative cost of each option on a year by year basis in terms of the SPC. 
The Portsmouth Harbour Desalination Plant is by far the most costly option due to the 
significant energy requirements required in the desalination process. 

The full results per option are displayed in Appendix A of this report. 

Table 6: Annual Cost/Saving in SPC per Option if Im plemented in 2008 
 

 Scheme Cost or saving (£) 

Option 24 Rain Water Harvesting: New Build -17027 

Option 2 Metering on Change of Occupancy -2838 

Option 21 Compulsory Metering -1792 

Option 29 Rain Water Harvesting: Water Butts -747 

Option 27 Low Water Use Fittings  -448 

Option 3 Cistern Displacement Devices -299 

Option 7 Dual Flush Toilets -149 

Option 14 Farlington Washwater Plant 7,169 

Option 12 Lavant and Brickkiln Boreholes 7,767 

Option 13 Increase Eastergate Extraction 12,695 

Option 10 Worlds End Borehole 13,442 

Option 6 Havant Thicket Reservoir 44,807 

Option 5 Budds Farm Effluent Re-use 139,923 

Option 16 Portsmouth Harbour Desalination plant 378,703 

 





 

 

 

  

Appendix A 
Full Carbon Calculation 
Results (All Options) 
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Year 07_08 08_09 09_10 10_11 11_12 12_13 13_14 14_15 15_16 16_17 17_18
SPC (£/C02e) using 2008 numbers 26.0 26.5 27.0 27.6 28.1 28.7 29.2 29.8 30.4 31.0 31.7
Baseline emissions 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253
Option 7 tonnes of C02e -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8
Dual Flush Toilets value using SPC (£) -161.7 -164.9 -168.2 -171.6 -175.0 -178.5 -182.1 -185.7
Option 2 tonnes of C02e -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3
Metering on Change of Occupancy value using SPC (£) -3071.7 -3133.1 -3195.8 -3259.7 -3324.9 -3391.4 -3459.2 -3528.4
Option 27 tonnes of C02e -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3
Low Water Use Fittings value using SPC (£) -485.0 -494.7 -504.6 -514.7 -525.0 -535.5 -546.2 -557.1
Option 24 tonnes of C02e -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6
Rain Water Harvesting: New Build value using SPC (£) -18430.1 -18798.7 -19174.7 -19558.2 -19949.4 -20348.4 -20755.3 -21170.4
Option 29 tonnes of C02e -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8
Rain Water Harvesting: Water Butts value using SPC (£) -808.3 -824.5 -841.0 -857.8 -875.0 -892.5 -910.3 -928.5
Option 21 tonnes of C02e -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0
Compulsory Metering value using SPC (£) -1940.0 -1978.8 -2018.4 -2058.8 -2099.9 -2141.9 -2184.8 -2228.5
Option 3 tonnes of C02e -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5
Cistern Displacement value using SPC (£) -323.3 -329.8 -336.4 -343.1 -350.0 -357.0 -364.1 -371.4
Option 13 tonnes of C02e 488.8 488.8         488.8         488.8         488.8         488.8         488.8         488.8         
Increase Eastergate Extraction value using SPC (£) 13741.8 14,016.6    14,296.9    14,582.9    14,874.5    15,172.0    15,475.5    15,785.0    
Option 14 tonnes of C02e -            -            276.1         276.1         276.1         276.1         276.1         276.1         
Farlington Washwater Plant value using SPC (£) -            -            8,073.6      8,235.0      8,399.7      8,567.7      8,739.1      8,913.9      
Option 6 tonnes of C02e -            -            -            -            -            -            -            -            
Havant Thicket Reservoir value using SPC (£) -            -            -            -            -            -            -            -            
Option 16 Total C02e (tonnes) -            -            -            -            -            -            14,582.3    14,582.3    
Portsmouth Harbour Desalination Plant value using SPC (£) -            -            -            -            -            -            461,637.2  470,870.0  
Option 10 tonnes of C02e 517.6         517.6         517.6         517.6         517.6         517.6         517.6         517.6         
Worlds End Borehole value using SPC (£) 14,550.1    14,841.1    15,137.9    15,440.7    15,749.5    16,064.5    16,385.8    16,713.5    
Option 12 tonnes of C02e 299.1         299.1         299.1         299.1         299.1         299.1         299.1         299.1         
Lavant and Brickkiln Boreholes value using SPC (£) 8,406.7      8,574.9      8,746.4      8,921.3      9,099.7      9,281.7      9,467.3      9,656.7      
Option 5 Total tonnes of C02e -            -            -            -            -            -            5,387.9      5,387.9      
Budds Farm Effluent Re-use value using SPC (£) -            -            -            -            -            -            170,565.4  173,976.7  

Total tCO2e (not inc. Budds farm) 10253.1 10253.1 10253.1 10661.4 10661.4 10937.4 10937.4 10937.4 10937.4 25519.8 25519.8
Total cost £SPC (not inc Budds farm) 271,598     277,030     282,570     299,700     305,694     319,881     326,279     332,805     339,461     807,887     824,045     
Total tCO2e (inc. Budds farm) 10,253       10,253       10,253       10,661       10,661       10,937       10,937       10,937       10,937       30,908       30,908       
Total cost £SPC (inc Budds farm) 271,598     277,030     282,570     299,700     305,694     319,881     326,279     332,805     339,461     978,453     998,022      
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Year 18_19 19_20 20_21 21_22 22_23 23_24 24_25 25_26 26_27 27_28 28_29
SPC (£/C02e) using 2008 numbers 32.3 32.9 33.6 34.3 35.0 35.7 36.4 37.1 37.8 38.6 39.4
Baseline emissions 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253 10253
Option 7 tonnes of C02e -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8 -5.8
Dual Flush Toilets value using SPC (£) -189.4 -193.2 -197.1 -201.0 -205.0 -209.1 -213.3 -217.6 -221.9 -226.4 -230.9
Option 2 tonnes of C02e -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3 -109.3
Metering on Change of Occupancy value using SPC (£) -3599.0 -3671.0 -3744.4 -3819.3 -3895.6 -3973.6 -4053.0 -4134.1 -4216.8 -4301.1 -4387.1
Option 27 tonnes of C02e -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3 -17.3
Low Water Use Fittings value using SPC (£) -568.3 -579.6 -591.2 -603.0 -615.1 -627.4 -640.0 -652.8 -665.8 -679.1 -692.7
Option 24 tonnes of C02e -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6 -655.6
Rain Water Harvesting: New Build value using SPC (£) -21593.8 -22025.7 -22466.2 -22915.6 -23373.9 -23841.4 -24318.2 -24804.5 -25300.6 -25806.6 -26322.8
Option 29 tonnes of C02e -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8 -28.8
Rain Water Harvesting: Water Butts value using SPC (£) -947.1 -966.0 -985.4 -1005.1 -1025.2 -1045.7 -1066.6 -1087.9 -1109.7 -1131.9 -1154.5
Option 21 tonnes of C02e -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0 -69.0
Compulsory Metering value using SPC (£) -2273.0 -2318.5 -2364.9 -2412.2 -2460.4 -2509.6 -2559.8 -2611.0 -2663.2 -2716.5 -2770.8
Option 3 tonnes of C02e -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5 -11.5
Cistern Displacement value using SPC (£) -378.8 -386.4 -394.1 -402.0 -410.1 -418.3 -426.6 -435.2 -443.9 -452.7 -461.8
Option 13 tonnes of C02e 488.8         488.8         488.8         488.8         488.8         488.8         488.8         488.8         488.8         488.8         488.8         
Increase Eastergate Extraction value using SPC (£) 16,100.7    16,422.7    16,751.1    17,086.2    17,427.9    17,776.4    18,132.0    18,494.6    18,864.5    19,241.8    19,626.6    
Option 14 tonnes of C02e 276.1         276.1         276.1         276.1         276.1         276.1         276.1         276.1         276.1         276.1         276.1         
Farlington Washwater Plant value using SPC (£) 9,092.1      9,274.0      9,459.5      9,648.7      9,841.6      10,038.5    10,239.2    10,444.0    10,652.9    10,866.0    11,083.3    
Option 6 tonnes of C02e -            -            -            1,725.3      1,725.3      1,725.3      1,725.3      1,725.3      1,725.3      1,725.3      1,725.3      
Havant Thicket Reservoir value using SPC (£) -            -            -            60,304.1    61,510.2    62,740.4    63,995.2    65,275.1    66,580.6    67,912.2    69,270.5    
Option 16 Total C02e (tonnes) 14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    
Portsmouth Harbour Desalination Plant value using SPC (£) 480,287.4  489,893.1  499,691.0  509,684.8  519,878.5  530,276.1  540,881.6  551,699.2  562,733.2  573,987.9  585,467.6  
Option 10 tonnes of C02e 517.6         517.6         517.6         517.6         517.6         517.6         517.6         517.6         517.6         517.6         517.6         
Worlds End Borehole value using SPC (£) 17,047.8    17,388.7    17,736.5    18,091.2    18,453.1    18,822.1    19,198.6    19,582.5    19,974.2    20,373.7    20,781.1    
Option 12 tonnes of C02e 299.1         299.1         299.1         299.1         299.1         299.1         299.1         299.1         299.1         299.1         299.1         
Lavant and Brickkiln Boreholes value using SPC (£) 9,849.8      10,046.8    10,247.8    10,452.7    10,661.8    10,875.0    11,092.5    11,314.4    11,540.6    11,771.5    12,006.9    
Option 5 Total tonnes of C02e 5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      
Budds Farm Effluent Re-use value using SPC (£) 177,456.2  181,005.3  184,625.4  188,317.9  192,084.3  195,926.0  199,844.5  203,841.4  207,918.2  212,076.6  216,318.1  

Total tCO2e (not inc. Budds farm) 25519.8 25519.8 25519.8 27245.1 27245.1 27245.1 27245.1 27245.1 27245.1 27245.1 27245.1
Total cost £SPC (not inc Budds farm) 840,526     857,336     874,483     952,277     971,322     990,749     1,010,564  1,030,775  1,051,391  1,072,418  1,093,867  
Total tCO2e (inc. Budds farm) 30,908       30,908       30,908       32,633       32,633       32,633       32,633       32,633       32,633       32,633       32,633       
Total cost £SPC (inc Budds farm) 1,017,982  1,038,342  1,059,108  1,140,595  1,163,407  1,186,675  1,210,408  1,234,616  1,259,309  1,284,495  1,310,185   
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Year 29_30 30_31 31_32 32_33 33_34 34_35
SPC (£/C02e) using 2008 numbers 40.1 41.0 41.8 42.6 43.5 44.3
Baseline emissions 10253 10253 10253 10253 10253 10253
Option 7 tonnes of C02e -5.8 -5.8 -5.8 -5.8 -5.8 -5.8
Dual Flush Toilets value using SPC (£) -235.5 -240.2 -245.0 -249.9 -254.9 -260.0
Option 2 tonnes of C02e -109.3 -109.3 -109.3 -109.3 -109.3 -109.3
Metering on Change of Occupancy value using SPC (£) -4474.9 -4564.4 -4655.7 -4748.8 -4843.7 -4940.6
Option 27 tonnes of C02e -17.3 -17.3 -17.3 -17.3 -17.3 -17.3
Low Water Use Fittings value using SPC (£) -706.6 -720.7 -735.1 -749.8 -764.8 -780.1
Option 24 tonnes of C02e -655.6 -655.6 -655.6 -655.6 -655.6 -655.6
Rain Water Harvesting: New Build value using SPC (£) -26849.2 -27386.2 -27933.9 -28492.6 -29062.5 -29643.7
Option 29 tonnes of C02e -28.8 -28.8 -28.8 -28.8 -28.8 -28.8
Rain Water Harvesting: Water Butts value using SPC (£) -1177.6 -1201.2 -1225.2 -1249.7 -1274.7 -1300.2
Option 21 tonnes of C02e -69.0 -69.0 -69.0 -69.0 -69.0 -69.0
Compulsory Metering value using SPC (£) -2826.2 -2882.8 -2940.4 -2999.2 -3059.2 -3120.4
Option 3 tonnes of C02e -11.5 -11.5 -11.5 -11.5 -11.5 -11.5
Cistern Displacement value using SPC (£) -471.0 -480.5 -490.1 -499.9 -509.9 -520.1
Option 13 tonnes of C02e 488.8            488.8         488.8         488.8         488.8         488.8         
Increase Eastergate Extraction value using SPC (£) 20,019.2       20,419.6    20,827.9    21,244.5    21,669.4    22,102.8    
Option 14 tonnes of C02e 276.1            276.1         276.1         276.1         276.1         276.1         
Farlington Washwater Plant value using SPC (£) 11,304.9       11,531.0    11,761.7    11,996.9    12,236.8    12,481.6    
Option 6 tonnes of C02e 1,725.3         1,725.3      1,725.3      1,725.3      1,725.3      1,725.3      
Havant Thicket Reservoir value using SPC (£) 70,655.9       72,069.0    73,510.4    74,980.6    76,480.2    78,009.8    
Option 16 Total C02e (tonnes) 14,582.3       14,582.3    14,582.3    14,582.3    14,582.3    14,582.3    
Portsmouth Harbour Desalination Plant value using SPC (£) 597,177.0     609,120.5  621,303.0  633,729.0  646,403.6  659,331.7  
Option 10 tonnes of C02e 517.6            517.6         517.6         517.6         517.6         517.6         
Worlds End Borehole value using SPC (£) 21,196.8       21,620.7    22,053.1    22,494.2    22,944.1    23,402.9    
Option 12 tonnes of C02e 299.1            299.1         299.1         299.1         299.1         299.1         
Lavant and Brickkiln Boreholes value using SPC (£) 12,247.0       12,492.0    12,741.8    12,996.6    13,256.6    13,521.7    
Option 5 Total tonnes of C02e 5,387.9         5,387.9      5,387.9      5,387.9      5,387.9      5,387.9      
Budds Farm Effluent Re-use value using SPC (£) 220,644.5     225,057.4  229,558.5  234,149.7  238,832.7  243,609.3  

Total tCO2e (not inc. Budds farm) 27245.1 27245.1 27245.1 27245.1 27245.1 27245.1
Total cost £SPC (not inc Budds farm) 1,115,744     1,138,059  1,160,820  1,184,037  1,207,717  1,231,872  
Total tCO2e (inc. Budds farm) 32,633          32,633       32,633       32,633       32,633       32,633       
Total cost £SPC (inc Budds farm) 1,336,389     1,363,116  1,390,379  1,418,186  1,446,550  1,475,481   
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Carbon Footprint  - The carbon footprint refers to the total quantity of greenhouse 
emissions generated and measured in carbon dioxide equivalent emissions  

CO2 – Carbon dioxide 

CO2e – Carbon dioxide equivalency is a quantity that describes, for a given mixture and 
amount of greenhouse gas, the amount of CO2 that would have the same global warming 
potential. 

Greenhouse gas emissions - Emissions released into the atmosphere of gases that affect 
the temperature and climate of the earth's surface. The main greenhouse gases are carbon 
dioxide (CO2), methane (CH4) and nitrous oxide (N2O). 

GWh – A gigawatt hour is a unit of energy and represents 1,000,000 watt hours 

kWh – A kilowatt hours is a unit of energy and represents a 1,000 watt hours 

ML – A Mega litre of water represents 1,000,000 litres 

Therm  - A unit of heating value equivalent to 100,000 British Thermal Units (BTUs). 

 


