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PRODUCED GAS INJECTION CONCEPT

• Subsurface injection of flared 

gas could be a mechanism to 

meet gas capture requirements.

– Could facilitate sustained 

growth in oil production.

– May facilitate one or more of 

the Governor’s oil and gas 

industry challenges.   

• Establishing gas storage 

infrastructure could facilitate 

enhanced oil recovery (EOR) 

and petrochemical investment.  



POTENTIAL GAS INJECTION SCENARIOS

• Gas storage into saline or salt 

formations for future recovery 

and use.

• Injection into conventional or 

unconventional hydrocarbon 

reservoirs for pressure 

maintenance and/or EOR. 



INITIAL ASSESSMENT

• With NDIC funding, the EERC 

performed a higher-level assessment 

last fall to evaluate and simulate 

produced gas injection into the 

subsurface. 

• Focused examination of the Broom 

Creek Formation (Minnelusa Group), 

although potential targets for EOR 

were also summarized.
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KEY FINDINGS

• The Broom Creek Formation may be a technically and 

economically viable target for temporary produced gas 

storage in the southern portion of the core Bakken area. 

Other potential injection targets should be evaluated for 

the northern portion of the core Bakken area.  

• Gas recovery factors from temporary storage range from 

47% to 63% in the most realistic scenarios, which 

include constrained rates of gas production and/or reuse 

of the same storage reservoir to facilitate additional well 

development.  

• Water production rates during gas recovery range from 

500 to 2900 bbl/day. Source: North Dakota Department of Health



KEY FINDINGS (CONT.)

• The potential gross economic benefit of unconstrained oil production from a single well with 

no gas capture capacity could be as high as $41 million over a 2-year period (or $200 

million for five wells on a pad) if this approach were applied proactively for well pad 

development.

• Estimated capital cost for development of a gas injection site able to fully capture and 

handle the gas from five new wells (average of 10 MMscf/day) was $15.7 million 

($2.15/Mscf of injected gas). Operational costs could add an additional $1–$3 million/year. 



CYCLIC GAS INJECTION AND RECOVERY

Entails establishment of a gas storage site on a well pad to allow for additional well 

development where no or little gas capture capacity exists.

– Assumes cycles of gas injection at 10 MMscf/day for 2 years followed by a 2-year 

recovery period at 10 MMscf/day gas production.

The economics of 

this approach are 

more favorable 

because the one-

time capital cost 

investment is used 

for multiple gas 

injection and 

recovery 

scenarios.
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REGULATORY AND LEGAL CONSIDERATIONS FOR GAS 

STORAGE IN SALINE FORMATIONS

Produced gas injection into a non-

hydrocarbon-bearing formation would 

require:

• Amalgamation of pore space if multiple 

landowners would be affected.

• Regulatory clarity with respect to 

compensation for pore space utilization, 

especially within unitized 

(amalgamated) areas.

• Consideration given to the gas sales 

contracts established between 

producers and midstream service 

providers. 

Photo courtesy of ONEOK



POTENTIAL EOR TARGETS

• Proximal conventional oil fields

– Economic benefits associated with EOR, plus 

demonstrated ability to contain hydrocarbons.

– Regulatory framework for HC gas injection into 

conventional fields already exists.

– This option could be complicated by the gas 

supply volumes, proximity, and consistency.   

• Reinjection into the Bakken 

– Benefits include EOR and pressure maintenance.

– Regulatory framework is simplified if gas 

production and injection occur within the same drill 

spacing unit (DSU).

– Conformance can be an issue.   



RECENT LEGISLATION

• Section 25 of House Bill 1014 states that $6MM will be made available to the EERC 

“for pilot projects relating to the underground storage of produced natural gas.” 

• Goal is to partner with North Dakota oilfield producers on up to three pilot projects to 

define and assess the key technical, economic, and regulatory components of 

produced natural gas (“produced gas”) injection into geologic targets in the Williston 

Basin. 

Photo: Grand Forks Herald



EXPECTED OUTCOMES

• Demonstration of up to three different pilot 
projects, including:

– Gas storage in a saline formation.

– Gas injection into a conventional oil field.

– Gas injection into the Bakken/Three Forks.

• Provision of key information to the state, the oil 
and gas industry, and other interested parties 
needed to assess the techno-economic viability 
of produced gas storage and/or injection into the 
subsurface as a means of:

– Achieving gas capture requirements.

– Expanding Bakken oil production.

– Conserving the state’s resources.



MOVING FORWARD

• The specific injection scenarios, 

project time line, and cost-share 

contributions will be determined once 

a project partner (or partners) have 

been finalized.

• Currently, the EERC is close to 

finalizing an agreement with an 

industry partner who has expressed  

interest in pursuing one or more of the 

proposed injection scenarios.
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SCOPE OF WORK

• Collaboration with the project partner and the North Dakota Industrial Commission 

Department of Mineral Resources to assist with project permitting and define the key 

regulatory considerations for the pilot project(s).

• Laboratory- and modeling-based activities to characterize the gas storage (or EOR) 

potential of each target and to provide the information needed to inform the actual 

injection pilots.

• Assistance with surface facility planning, including identification and pricing of gas-

conditioning, compression, and recovery components.

• Site support.

• Pilot project performance assessments. 


