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11.2.4. Using Stranded Produced Gas for Well 
Stimulation on Multi-well Pads as an 
Alternative to Venting or Flaring  

July 31, 2017 

 
Description 
Surplus gas at multi-well sites can be used to stimulate oil wells for enhanced production and recovery.   
The initial assumption in most cases is that, after primary production, wells are not in communication 
with each other. However, several options originally proposed for single well sites may be easier to 
implement at pad sites.  Potential methods might include, but are not limited to: 

 Methane reinjection – compress and inject 

 Hot water flood – water heater or use tank to heat 

 Steam flood – portable generators or direct contact generation 

 Flue gas – 10% CO2 to 25% CO2 generated on-site.  Multiply volume of gas by ~9 times 

 CO2 or nitrogen – brought in by truck 

 Pressure cycling 

 Water saturated gas – hot water vapour recovery 

 Polymer flood – if well-to-well communication with water is established 

Technology Group 
Wellhead Venting - Recommended Practices  

Site Applicability 
Any multi-well crude oil or bitumen battery. Based on ST-60 for July 2016, the number of multi-well 
heavy oil sites with pad-based stimulation (by Petrinex Battery Type): 

 321/341 = >900 batteries 

 322/342 = >400 batteries 

Emissions Reduction and Energy Efficiency 
Implementing value-added processes on the producing lease to better utilize surplus produced gas has 
the potential to increase revenues and recovery while reducing greenhouse gas (GHG) emissions.  This 
process would benefit from staggered start-up dates for multi-well pad wells, so that one well might be 
depleted before the others. 
 
Baseline:  
Gas volumes produced on multi-well sites are too low to justify capture based on the value of the gas, 
but may provide fuel and injectants to increase production of oil which has a higher value and is easier 
to move off the leases. 

Economic Analysis 
Each of the potential recovery methods has different costs, potential recoveries, and state of maturity, 
so the economics of each must be assessed by the producer on a site-by-site basis and implemented 
where appropriate. 
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Capital Cost: As these are opportunistic processes to take advantage of surplus gas, they are 
designated as “stimulations”.  To minimize capital costs all stimulations should 
be carried out with portable or relocatable equipment.  All proposed processes 
could re-use various combinations of oilfield equipment previously used in pilots 
or other processes. Renting or leasing equipment is preferred until there is 
confidence in the stimulation process, and will likely be a preferred method for 
most producers to maximize return on capital.  In some case there may be a 
need for capital workovers on wells before they are stimulated. 
 

Operating Cost: The main operating cost is usually fuel for compression or heating. The most 
expensive options would be CO2 or nitrogen injection, assumed to be purchased 
in cryogenic form and trucked in, with surplus lease gas being used to evaporate 
the pressurized liquefied gases. 
 

Payback Period: The payback period depends on relative costs and incremental oil recoveries.  Oil 
recovery from primary heavy crude and oil sands leases with high-vent emissions 
is generally less than 7-10%, so any incremental recovery could add considerable 
value. 
 

Marginal Abatement 
Cost: 

If the stimulation is economic, the marginal abatement costs for any stimulation 
will be negative. 

 

Reliability 
The equipment required for most potential recovery options has known reliabilities. However, since 
they are stimulations that may last from a few months to a few years with relocatable equipment, 
opportunities exist for major upgrades or inspections in a shop environment.  Results of stimulation 
processes are not entirely predictable, so the reliability of the stimulation process to increase recovery 
will require testing over time. 
 
Expected Lifetime: Equipment is expected to last more than 10 years.  Effectiveness of stimulations 

or repeated stimulations cannot be assessed without first building some 
experience with these options. 
 

Maintenance: Maintenance schedules depend on the specific application, equipment, and 
wells. 
 

Parts and Skills 
Required:  

Most components are standard.  However, the skills required depend upon the 
specific equipment and application selected.  

Safety 
Energizing depleted reservoirs always carries incremental risk compared to the “do nothing” approach 
of allowing production decline. 
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Regulatory 
Discussions or negotiations between producers and regulators or resource owners may be necessary to 
determine the regulatory and economic regime (royalties) that may be applied to “stimulations” which 
are not major enhanced oil recovery (EOR) schemes. 

Service Provider/More Information on This Practice 
References: 

Peachey, Bruce. Heavy Oil Vent Mitigation Options - 2015 Second Edition. Calgary: Environment Canada 

Environmental Stewardship Branch, April 30, 2015. <https://www.ptac.org/wp-

content/uploads/2017/07/Heavy-Oil-Venting-2nd-Ed-2015.pdf>. 

 


