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Methane (CH4) is the second greenhouse gas in the troposphere after CO2 with a concentration of about 2 ppm. 
However its global warming potential is 21 to 56 times higher (over 100 and 20 years respectively) and its emission 
sources are more fugitive. In this study, we look at the waste sector which represents about 20% of the 
anthropogenic emissions of CH4 in France and in a first step at the waste water treatment plants (WWTP).
 The methods to lower the emissions exist in this domain and CH4 has an economic value, therefore, it represents 
a low-hanging fruit for greenhouse gas reductions.
To quantify these emissions, methods based on measurement and on modeling are used. We present here 
preliminary results from several stations with different sizes and types of installations using three methods to 
estimate the emissions.

Introduction 3- Dual tracer method results

1- Methods
● Mixing ratios measure

● CH4/C2H2 CRDS mobile instrument with GPS [1,2]
● Calibrated in the laboratory, verification gas measured before 
and after each measurement session.

● Emission estimates
● Dual tracer [2,3]: emission of acetylene colocated with the unknown methane emissions
● Flow measurements: in case of confined emissions with only one exit, measurement of the air flow and the 
mixing ratio

● Gaussian model Polyphemus [4]: dispersion model simulating the sources 

2- Mixing ratios measurements

4- Flow results

5- Modeling results
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Knowing the exiting flow and the mixing 
ratios, we calculate for these 2 WWTPs 
of 1500000 inhabitant equivalents, 
emissions of 25 and 50 kg/day of 
methane, comparable to the results 
obtained at the first WWTP with the dual 
tracer method.
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WWTP up to 5 millions inhabitant-
equivalents, near Paris, France

WWTP 150000 inhabitant-equivalents
In south-west France + city emissions 
(12000 inhabitants)

WWTP 150000 inhabitant-equivalents

Results from a 1500000 inhabitant-
equivalents WWTP

Plumes

Temporal series

Integration of the signals 
to estimate the flux

In a closed WWTP, all emissions 
are treated (for smell) in this unit 
before being rejected outside

We made measurements 
on 2 such WWTPs

Preliminary results show a good 
agreement of the ratio of the area 
under the signals between the model 
and dual tracer measurements even if 
the model seems to underestimate the 
mixing ratios for both CH4 and C2H2.

Conclusion
●  Equivalent emissions for the three same size WWTPs
●  The three different methods lead to concordant results: possibility of using one or the other depending of the
 situation

●  Next steps: estimate the emissions on larger sites and extend this work to landfills
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