














 

8. 

 

 

• If the methane emission factor is 
15 kg CO2e/GJ (lean burn gas 
combustion), the derived oxidation 
factor is 0.97 not 1.0. 

• If the methane emission factor is 
2.5 kg CO2e/GJ (rich burn gas 
engine), the derived oxidation 
factor is 0.995. 

 
The oxidation factor can be calculated 
using the following formulae: 
 

𝑂𝐹 = 1 −
(𝐸𝐹𝐶𝐻4 𝐺𝑊𝑃𝐶𝐻4⁄ )

(𝜌 𝐸𝐶⁄ )
 

where: 
𝑂𝐹 = Oxidation factor    

𝐸𝐹𝐶𝐻4 = Emission factor for methan    
𝐺𝑊𝑃𝐶𝐻4 = Global warming potential fo  

methane 
   

𝜌 = Density of gas combustion  
𝐸𝐶 = Energy content of gas comb  

(high heating value basis) 
 

 

 

incorporation of an adjusted oxidation 
factor is not valid.  In the API example, 
627x106 scf of “fuel gas” is combusted 
resulting in 39,900 t CO2e (assuming 100% 
oxidation efficiency).  The example 
calculation shows that 53.5 t CH4 and 61.3 t 
CH4 are released from a mix of rich and 
lean burn engines.  If we back calculate the 
derived fuel oxidation factor for this 
example the oxidation factor is 99.23% - so 
the CO2 emissions are overstated by <1%.  
For this example, assuming an oxidation 
efficiency of 100% is within 1% of the more 
accurate result.  The example is skewed 
because the bulk of the fuel is combusted 
in rich burn engines (3 engines at 2,200 hp 
– whereas the example has only 1 lean 
burn engine at a lower power rating of 
1,200 hp). 
 
If we were to look at lean burn engines only 
and a proposed emission factor of 15 kg 
CO2-e/GJ (HHV) (consistent with IPCC, 
USEPA AP42 and a GWP for methane of 28 
kg CO2-e/kg CH4) – this results in a derived 
oxidation efficiency of 97.1%. 
 
For CSG combustion, a typical CO2 emission 
factor using Method 2 and 100% oxidation 
is ~49.5 kg CO2-e/GJ. 
 



 

9. 

 

The proposed methane emission factor for 
a lean burn engine is 15 kg CO2-e/GJ and 
N2O is 0.03 t CO2-e/GJ.   
 
Using this approach, the total GHG 
emission factor for CSG combustion is 
64.53 kg CO2-e/GJ. 
 
Using the more accurate method, 
accounting for the ‘methane slip’ results in 
a CO2 emission factor of 48.0 kg CO2e/GJ, 
methane emission factor of 15 kg CO2-e/GJ 
and N2O EF of 0.03 kg CO2-e – total GHG 
emission factor for CSG combustion is 63.0 
kg CO2-e/GJ. 
 
The difference for a lean burn only example 
is significant – and therefore should be 
considered.  The method produces more 
accurate greenhouse gas emission 
estimates. 

Division 3.3.6A, 
3.73B Method 2 
— Onshore 
natural gas 
production, 
other than 
emissions that 
are vented or 
flared — 
wellheads 

Note that Method 2 emission factor 
sourced from API Compendium applies 
to “metering stations/custody transfer 
meters” (also referred to as “natural gas 
customer meters” in the US GRI 
reports), that is, custody transfer 
meters which are “mini installations” in 
themselves, the emission factor does 
not apply to every single gas meter, of 
which there are hundreds. 
 
 

We do not see any discussion in the 
text of the API Compendium 
suggesting the need for a limited 
interpretation of this term as 
suggested by this comment. 

In Appendix C of the API Compendium, 
where the derivation of the meter emission 
factor is presented.  It states that average 
counts for fugitive sources for a “meter” 
includes: 

 

• 91 connectors, 

• 21 valves,  

• 4 open ended lines 
 
Please refer to page C-16. 



 

10. 

 

Recommendation 
 
Define metering stations so that the 
emission factor is correctly applied. 

 
Similarly, refer to Table C-9 on page C-17 
and it can be seen that “meters: consist of 
many equipment points (valves, 
connectors, open ended lines).  They are 
not just referring to a flow meter.   
 
A ”meter” is not just a gas flow meter 
installed inside a pipe.  A “meter” referred 
to in the API Compendium is a custody 
transfer metering station.  If you reflect on 
the quantity of emissions estimated coming 
from an “API meter” it seems obvious this 
is a significant installation with many 
possible sources of potential fugitive 
pathways (for example, a metering station) 
and not just a flow meter which has 
minimal fugitive pathways. 

 
 




