
Advancing Knowledge on Fugitive Natural Gas from Energy 

Resource Development at a Controlled Release Field Observatory 

Introduction: Fugitive gas, comprised primarily methane, can be unintentionally released from 

upstream oil and gas development either at surface from leaky infrastructure or in the subsurface 
through failure in energy well bore integrity. Concerns associated with fugitive gas release at surface and 
in the subsurface include contributions to greenhouse gas emissions, subsurface migration leading to 
accumulation in nearby infrastructure and impacts to groundwater quality(1) . Current knowledge of 
fugitive gas including how to best detect and monitor over time, and particularly migration and fate in 
the subsurface at the individual event scale, is incomplete. In order to advance understanding an 
experimental field observatory for evaluating fugitive gas leakage has been established. Natural gas has 
and will be intentionally released at surface and up to 25 m below surface at various rates and durations. 
Resulting migration patterns and environmental impacts of the released natural gas are being evaluated 
through examination of the geology, hydrogeology, hydro-geochemistry, isotope geochemistry, hydro-
geophysics, vadose zone and soil gas processes, microbiology, and atmospheric conditions.  

Summary: Fugitive gas released during energy resource development poses risk to the environment and is a potentially large contributor to greenhouse 
gas emissions. Fugitive gas can be released at surface or in the subsurface and is an issue which involves the whole of the critical zone (i.e. groundwater 
through to the boundary layer) requiring a multi-disciplinary approach to advance understanding. The University of British Columbia, Energy and 
Environment Research Initiative has established a multidisciplinary field research station within the Montney resource play in NE BC, Canada. Our ongoing 
research, centered on controlled gas releases experiments, is creating evidence-based knowledge to inform surface and subsurface monitoring approaches 
with respect to fugitive gas. It is envisaged our research will guide changes to associated regulatory and technical guidance policies as well as aid in 
quantifying and ultimately reduce fugitive gas emissions.    
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Leaky Energy Well Hudson’s Hope Field Research Station is situated within 

the Peace Region of NE British Columbia, Canada which is a part of 
the greater Montney Resource play; an area representative of the 
Western Canadian Sedimentary Basin which hosts historic and 
ongoing petroleum resource development. The Montney play 
encompasses approximately 2.9 million hectares from the south 
Peace region near the city of Dawson Creek extending up to the 
northwest of the city of Pink Mountain. It is estimated that the 
production of natural gas in the region has increased by 44% over 
the past 10 years(2). Approximately 90% of all oil and gas wells 
drilled in BC are in the Montney play, and over half of those wells 
are distributed in the Peace region(3). The field station is formed by 
two closely located but separate field sites, both comprised of a 
Quaternary glacial geology typical of the region(4). Consequently 
the area constitutes a highly relevant setting in which to advance 
knowledge on surface and subsurface fugitive gas leakage. 

 

Activities at the site aim to:  
• Advance understanding on migration and fate of 

fugitive gas at surface and in the subsurface 
• Develop improved monitoring technologies 
• Provide scientific data to develop risk management 

strategies and inform regulations 
• Train highly qualified personnel 
• Foster public engagement and understanding 

 
 

Surface Leakage Experiments: A series of controlled surface natural gas releases 

have been undertaken at varying rates (7 – 72m3/day) and under varying meteorological 
conditions. Surface release rates are controlled precisely with a computer controlled 
mass flow valve while eddy covariance and drone mounted laser methane sensing 
technologies have been tested as potential tools for monitoring and characterizing 
fugitive gas leakage. Initial results suggest both methods have potential to detect and 

characterize fugitive gas with eddy covariance being particularly sensitive. 
 

Subsurface Leakage Experiments 

Unsaturated Site: Located on grazing land on the west side of Lynx Creek (a tributary of the Peace 

River) NE BC, the unsaturated zone site is comprised of dry bedded silts and clays with rare pebbles; 
underlain by interbedded silty and fine to medium sands. A total of 29 m3 of natural gas was injected at 12 
m depth over 5 days in fall 2017 and resultant gas migration and fate monitored comprehensively with 
multi-level soil gas sampling systems, surface efflux chambers, eddy covariance and drone mounted 
methane laser. Initial results show that gas migrates through the bedded silts and clays to surface and that 
barometric pressure exerts significant influence on surface efflux to atmosphere. 

Saturated Site: Located on grazing land near Farrell Creek, NE 

BC the saturated zone site consists of a confined aquifer formed by 
complex interbedded sequences of very fine to fine sands, silts and 
pebbly silts overlain by ~12m of a clayey glacial diamict. Initial site 
characterization shows that the site is highly heterogeneous with 
little apparent lateral lithological continuity. The aquifer is formed by 
beds of varying permeability (10-4 – 10-6 m/sec) where injected gas 
migration patterns and impacts are expected to be highly dynamic 
and complex. Initial investigations indicate various electron 
accepters are present in the aquifer system with which dissolved 
hydrocarbons can be oxidized. An inclined injection well has been 
installed through which approximately 120 m3 of natural gas will be 
delivered over summer 2018 in concert with a multi-disciplinary 
monitoring investigation to track gas migration through the critical 
zone; while impacts to groundwater and greenhouse gas emissions 
are assessed and quantified. 
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