THE NET ZERO CHALLENGE

The UK water industry has set out its roadmap to achieve net zero carbon emissions by 2030 - https:/Awww.water.org.uk/routemap2030. Key greenhouse gases

emitted by the water industry include carbon dioxide, methane and nitrous dioxide. However, not all greenhouse gases (GHG) have the same global warming
potential (CWP). Methane has a GWP 27.2-29.8 times that of carbon dioxide, whilst for nitrous oxide the GWP is even higher at 273 times that of carbon dioxide
for a 100-year time frame according to the International Panel on Climate Change (IPCC) in 2021. Direct emissions from sludge and wastewater treatment
account for the majority (70%) of gross carbon emissions from the water industry, so reducing these scope 1, operational emissions is the main focus of efforts.

Sludge treatment is the biggest source of methane emissions, and wastewater treatment is the largest source of nitrous oxide emissions.
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is summarised in the figure below. It illustrates where GHG are Figure 1: Current monitoring of GHG, leak detection and processes which are not currently monitored for GHG in wastewater treatment © Richard Smith,
currently monitored, where leaks are detected and where there is 2021 Severn Trent Water.
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technologies that can assist the water industry with reducing GHG on leak detection from sealed tanks, using existing technologies oxide emissions can be reduced by 40% by adjusting operational
emissions are listed in Table 2. such as thermal imaging, using camera systems and optical processes, but there is uncertainty around whether this figure can
o ) o ] methods. There are many more technologies that are not be achieved. In the near future, Richard Bragg predicts that GHG
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Improvements are needed for monitoring
GHG in the water sector in terms of: Table 2: A few technologies on the market that help water companies to cut carbon emissions
* Sensing technologies for GHG Technology Carbon emissions reduction
+ How to measure GHG in open spaces and in soluble form - . . ) .
o o Nitrate and nitrite monitoring | + Real time monitoring
e bC U LS B + Enables optimisation of biological nitrogen removal processes
* Optimisation of GHG emissions from processes « Reduce energy intensive aeration requirements and related carbon emissions
* Predictive monitoring of GHG (PEMS) Nitrous oxide sensor * Real time, online monitoring of N,O
* Relationships between GHGs and known + Able to monitor where and when N, O is produced and lost
process variables (surrogates) « Enables climate friendly control for oxygen and carbon demand (ammonium turnover and COD/N ratio)
+ Sensor suitability for GHG « Enables process control to minimise production of N,O
* Operational expenditure (OPEX) for GHG sensors Bio-electrode sensor - Real time monitoring of exoelectrogenic microbial activity
« Future legislation and best practice + Enables quantification of microbial activity to improve understanding
- Funding routes + Enables energy optimisation
+ Scalability of sensor solutions + Operators can turn off Biological Aerated Flooded Filters (BAFF) during periods of low microbial load —
can lead to savings of 10-20% per site or £50k - £100k of energy costs (subject to the unit cost of energy).
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