
Towards a Sustainable Water Industry 

Case Study:
Assessing the Greenhouse Gas Footprint of 
Welsh Water’s Fifth Asset Management Plan
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Context: Climate Change and the Water Industry
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…all this, whilst responding to increased demand, improving 
service levels and meeting other environmental challenges



Regulatory Response:
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D� r Cymru Welsh Water
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Welsh Water Carbon Headlines
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Anaerobic digestion plant, 

Thames Water, Chertsey



QUICK

Carbon Accounting Methodology
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Carbon 
Costing Strategy

LOW COST ACCURATE



Methodology: Building Blocks

BP

Schemes
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Components & Assemblies

Emissions factors



Methodology: Building Blocks

BP

Schemes
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Bath University ICE 
factors, Defra, 
UKWIR

Components & Assemblies

Emissions factors TCO2e: Tonne material



Methodology: Building Blocks

BP

Schemes
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Information from 
manufacturers, 
Design guidelines

TCO2e: kW rating for 
pumps

Components &
Assemblies

Emissions factors



Methodology: Building Blocks: 
>200 bottom-up models
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Methodology: Building Blocks

C 6:Sludge Storage Tank SD-S-50

y = 5.0724x + 5.5244
R2 = 0.9864
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Methodology: Building Blocks

BP

Schemes

Information from 
DCWW about 
proposed schemes

TCO2e: Scheme
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Components & Assemblies

Emissions factors

proposed schemes



Methodology: Building Blocks
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Emissions calculations and optioneering

Scenario Comparison
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Option 3 - Cumulative Total Carbon Emissions

Option 4 - Cumulative Total Carbon Emissions

Option 5 - Cumulative Total Carbon Emissions



High-level Relationships and Sensitivity Analyses

y = 0.0005003x
R2 = 0.8989925

y = 0.0001108x
R2 = 0.4492828y = 0.0001367x

R2 = 0.2271180

y = 0.0001810x
R2 = 0.5292373

y = 0.0007884x
R2 = 0.6744877
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Carbon/capex ratio 0.000331 Carbon/capex without mains Mains

Total carbon/capex Linear (WPS) Linear (WTW)

Linear (Desal) Linear (Carbon/capex without mains) Linear (Mains)



Building Blocks

Capex 
yardstick

Capex 
output

Carbon/Capex 
relationships

Total carbon 
for the BP
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Component 
models

Scheme
models

Carbon
yardstick

Carbon
output



Results Headlines
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Key outcomes
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The Future…
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Thank you for your attention
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marshalltj@halcrow.com



Methodology for Civil Works

Industry standard emissions factors

Project activities

Project programme Not usually included
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