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One approach to performing measurements of fugitive emissions 
is the tracer dilution method (Galle et al. 2001), in which a 
tracer gas is released at the source location at a known flow. 
The ratio of downwind concentrations of the tracer gas, methane 
and nitrous oxide gives the ratios of the emissions rates. This 
tracer dilution method can be done with both stationary and 
mobile measurements; in either case, real-time measurements 
of both tracer and analyte gas is required, which places high 
demands on the analytical detection method. To perform 
measurements of fugitive nitrous oxide emissions a novel, 
robust instrument capable of real-time nitrous oxide 
measurements has been developed, based on cavity ring-down 
spectroscopy and operating in the near-infrared spectral region.  

 

Schematic overview of the cavity ring-down system and signal 

loss due to the presence of gas molecules  

 

Cavity Ring-down Spectroscopy 

  This novel and robust instrument has shown that the tracer 

dilution method can by applied to fugitive emission of nitrous 

oxide 

   The tracer dilution method is very suitable for large fugitive 

methane emissions from waste water treatment plants 

   Measurements indicate an emission rate for nitrous oxide 

ranging from 1.75 to 6.36 kg h-1 from the aeration tanks at a 

wastewater treatment plant in Denmark.  

The emission rate depend on the operational mode and an 

average emission rate is estimated to 2.6±0.6 kg h-1, 

excluding the short term peak at aeration start. 

Laboratory Performance 

Method Plume measurements II Plume measurements I 

Conclusion The Mobile Plume Method 
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Needed: 

Gases with similar atmospheric lifetime 

Relatively stable weather conditions 

Wind (best around 5 m s-1) 
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Methane and nitrous oxide are strong greenhouse gases, and 
the increasing global concentrations  contribute significantly to 
the change in the Earths radiation balance. Emissions are 
therefore receiving increasing attention in various scientific 
and industrial fields. Inventories of source-specific fugitive 
methane and nitrous oxide emissions are often estimated on 
the basis of modeling and mass balance. While these methods 
are well-developed, actual measurements for quantification of 
the emissions can be a useful tool for verifying the existing 
estimation methods as well as providing validation for 
initiatives targeted at lowering unwanted nitrous oxide 
emissions. 
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N2O (red) and C2H2  (yellow) 
plumes downwind from an 
aeration tank where C2H2 bottle 
was placed 

N2O emission rates showing 
increased emission when aeration 
starts at 20.00. Avg. emission 
(excl. peak): 2.6±0.6 kg h-1 

CH4 (red) and C2H2 (yellow) 
concentration 700-800 m 
downwind from source/release 

N2O and CH4 concentrations 
measured just above waterline 
in aeration tank during 
aeration and no aeration. 

Aeration:       N2O/CH4 = 16 

No aeration:    N2O/CH4 = 12 

N2O emission:  2.6±0.6 kg h-1 

CH4 emission:   60±14 g h-1 
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Near infrared technology 

delivers excellent precision 

and accuracy in a robust, 

field deployable package. 

 

 15 ppb precision in 

seconds, and less than 1 

ppb precision in minutes. 

Direct measurements 

CH4/C2H2 ratio = 200 

Using the C2H2 release rate: 

CH4 emission = 113 kg h-1 


