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11.2.5. Increasing Conversion of Methane to Avoid 
Venting 

July 31, 2017 

 
Description 
Alberta Directive 060 and Saskatchewan Directive S-10 both state that capture and combustion of 
produced gas is preferred over venting of solution or associated gas. Regulations require that 
combustion must be sustained at all times, and that concerns must not arise with residents near the 
conversion sites. A number of technologies allow combustion of gas to avoid venting. 

Technology Group 
Wellhead Venting - Recommended Practices  

Site Applicability 
Any crude oil or bitumen battery or wellsite currently venting solution gas. 

Emissions Reduction and Energy Efficiency 
Converting methane to CO2 through combustion provides a net reduction in CO2e greenhouse gas  
(GHG) emissions, as well as destroying any volatile organic compounds (VOCs) or other hazardous or 
odour-causing components that may be emitted.  Each ton of methane (CH4) combusted will produce 
about 2.75 tons of CO2, based on the conversion reaction.  The emissions reduction achieved depends on 
the value assumed for the global warming potential of CH4 vs. CO2. 

 Conversion reaction:  CH4 + 2O2  CO2 + 2H2O 

 Approximate Mass Basis:  1 ton CH4 + 4 tons O2  2.75 tons CO2 + 2.25 tons H2O 

 100 year GHG GWP for Methane – 21-36 tCO2e/tCH4 (depending on reference) 

 20 year GHG GWP for Methane – 84-87 tCO2e/tCH4 (depending on reference) 

 
Baseline:   
The baseline is the greenhouse gas (GHG) emissions from the methane vented on the lease. 

Economic Analysis 
Regulations do not yet require flaring or conservation at sites that either produce no odours or that vent 
<500 m3/d.  Reducing GHG emissions at these sites remains a voluntary practice, and there is no specific 
economic benefit.   
 
Capital Cost: Capital costs depend on the volumes being combusted at a given site, 

consistency of flow, the type of conversion method being used, and other 
factors. Based on  Clearstone Engineering’s 2016 report1, some ranges are: 
a) Large volume sites >1500 m3/d – Assume flare system installed requiring an 

increase in lease size. Cost range $70k to $145k  
b) Moderate volume sites 250 to 1500 m3/d – Assume vapour combustors $95k 

to $190k; Auxiliary burners $200k to $420k  
c) Small volume sites < 250 m3/d – Assume catalytic converter $35k to $75k 

with an individual unit cost of $7.5k to $15K per 50 m3/d/unit.  
                                                           
1
 http://auprf.ptac.org/air/flaring-cost-benefit-analysis/ 

http://auprf.ptac.org/air/flaring-cost-benefit-analysis/
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Operating Cost: Operating costs generally range from 4% - 10% of the capital cost per year, 
depending upon the technology selected. Equipment requiring pilot gas to 
maintain combustion is more expensive to operate.  
 

Maintenance: Maintenance costs are generally low, although they vary depending on the 
technology selected.  
 

Payback Period: None of the options provide a payback unless a carbon price is assessed, and 
then the payback is based on the value of the carbon. 
 

Marginal 
Abatement:  

Marginal abatement costs vary. If it is assumed that all sites are already using the 
maximum amount of produced gas for fuel, then for an assumed eight-year life: 
Abatement Cost = (Capital cost + Operating Cost*8)/(volume of gas converted 
over 8 years  e3m3 x 17) – (i.e. 1000 m3 methane at 25tCO2e/tCH4 ~17 tCO2e) 
a. Large volume sites 8 yr average 500 m3/d, Capital Cost $100k 

($100k + $5K*8)/(500/1000*365*8*17) = $5.6/tCO2e  
b. Moderate volume sites 250 m3/d, Capital Cost –  $140k 

($140k + $7K*8)/(250/1000*365*8*17) = $15.8/tCO2e  
c. Small volume sites 75 m3/d, Capital Cost - $50k  

($50k + $3K*8)/(75/1000*365*8*17) = $13.5/tCO2e 
d. Catalytic unit at capacity 50 m3/d, Capital Cost - $7.5k to $15k  

($15k + $1K*8)/(50/1000*365*8*17)  $5-$10/tCO2e (depending on unit 
cost) 

Reliability 
Most combustion systems operate reliably under steady flow conditions, provided feed lines are 
winterized and equipment is maintained.  However, regulations require that the gas rate must be 
sufficient to ensure that ‘combustion can be sustained’.  Of the possible options, the higher-volume flare 
system has the greatest issue with sustaining combustion, as the flare is unprotected and may be blown 
out by the wind. In addition, flares often suffer from a low turndown that can result in a loss of 
combustion efficiency as the flow rate drops.  If flow is intermittent, they require a pilot or spark ignitor. 
Enclosed flares, combustors, and catalytic units can generally handle much larger changes in flow rate 
but will have upper limits on throughput. 
Expected Lifetime: The equipment is expected last at least eight years. 

 
Maintenance: Flares rarely require maintenance, and when they do it is low-cost.  

 
Parts and Skills 
Required:  

Generally, these technologies are based on combustion devices that are widely 
used in the oil and gas industry, so operators are sufficiently familiar with the 
equipment without additional training.  Obtaining parts may be an issue for any 
combustors with specialized control systems. 
 

Safety 
Approved practices are already in place for the design and installation of combustion systems, and many 
of these leases already have combustion devices.  Safety concerns may arise should producers try to 



  

PTAC CANADIAN UPSTREAM OIL & GAS ECO-EFFICIENCY EQUIPMENT AND OPERATIONS HANDBOOK 
ACCESSIBLE ONLINE AT: HTTPS://WWW.PTAC.ORG 

3 

 

convert tank top vents, which may result in additional hazards requiring greater attention to gas make-
up systems and flame arrestors on lines to combustors to prevent tank explosions/fires. 

Regulatory 
Regulations generally already require flaring or conservation at sites that emit odours, or where vent 
volumes exceed 500 m3/d.   
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