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MEASURING WHAT MATTERS  — From estimates to plant-specific data.

Why Measurement Matters: A European Position on 
N₂O Monitoring
Nitrous oxide (N₂O) is a major source of greenhouse gas emissions from 
biological wastewater treatment. According to the joint position paper, 
N₂O typically accounts for 60–80% of the operational carbon footprint of 
a biological wastewater treatment plant.

60–80% of the operational carbon footprint of a biological 
wastewater treatment plant

At the same time, N₂O emissions are highly variable. Scientific evidence 
compiled in the paper shows substantial differences between plants and 
over time. Short-term events such as load shocks, changes in dissolved 
oxygen, low temperatures or nitrite accumulation can have a significant 
impact on annual emissions.

This variability is at the heart of the coalition's position: plant-
specific emissions cannot be reliably represented by a single 
generic emission factor.

Measurement and modelling have different 
roles

The position paper therefore calls for compliance reporting to be based 
on direct measurement.

Predictive models remain important. When validated against plant-
specific measurements, they can support root-cause analysis, scenario 
evaluation and process optimisation.

The coalition's position is therefore not measurement or 
modelling. It is measurement as the basis for reporting, 
complemented by validated models for decision support and 
optimisation.

Monitoring can deliver more than a 
compliance value

Continuous N₂O monitoring provides more than an emission value.

N₂O peaks can indicate inefficient biological nitrogen conversion and can 
be associated with conditions such as low dissolved oxygen, ammonia 
shocks, nitrite accumulation, temperature effects or carbon deficits.

low dissolved oxygen ammonia shocks nitrite accumulation

temperature effects carbon deficits

According to the position paper, published European monitoring 
campaigns have demonstrated N₂O reductions of 40–70%, alongside 
improvements in effluent total nitrogen (TN), often with no additional 
aeration energy.

40–70% documented N₂O reductions from published European 
monitoring campaigns

This creates a direct link between climate monitoring and process 
performance.

What the coalition proposes
The joint position paper "Measuring What Matters: Mandatory Real-
Time N₂O Monitoring under the Urban Wastewater Treatment 
Directive" recommends:

continuous, real-time N₂O monitoring at at least one representative point 
in the biological treatment stage for plants ≥10,000 p.e.;

≥30,000 p.e. as a potential compromise threshold if implementation for 
smaller utilities is considered disproportionate;

annual reporting of plant-specific emission factors based on direct 
measurements;

no use of default emission factors or unvalidated predictive models as 
substitutes for direct measurement in compliance reporting;

continued use of validated models for process optimisation, control 
design and scenario analysis.

Importantly, the coalition does not advocate for a specific 
measurement technology. Instead, it proposes performance-
based requirements for monitoring.

Why this matters now
The implementing and delegated acts under the revised UWWTD will 
determine how greenhouse gas monitoring is put into practice.

The coalition is advocating for a measurement-based approach while 
this implementation framework is being defined.

For Variolytics, the principle behind this position is clear:

“
Making emissions visible creates the basis for 
understanding and reducing them.

Together with our coalition partners, we support a science-based 
approach to N₂O monitoring that combines credible emission reporting 
with actionable process insights.

Read the full position paper
For the complete scientific argumentation, proposed monitoring 
specifications, references and recommendations, download the joint 
position paper:

Measuring What Matters: Mandatory Real-Time N₂O Monitoring under 
the Urban Wastewater Treatment Directive

Position_Paper_N2O_Monitoring_UWWTD41.pdf

https://variolytics.com/wp-content/uploads/2026/08/Position_Paper_N2O_Monitoring_UWWTD41.pdf
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