
Based at St. Francis Xavier University, our 

research group focuses on gas measurement, 

geochemistry, tracers, sensor techniques, 

computation and data analysis. Project funders 

and collaborators facilitate our research in oil 

and gas, and ecological sciences, and we 

sincerely thank you for your support! Enjoy this 

compilcompilation of highlights from 2021, and please 

reach out if comments come to mind while 

reading this.

2021 RECAP

fluxlab.ca



Regulation has always influenced 

regional variability in methane emission 

rates. Some areas are subject to more 

stringent regulations due to historical air 

quality problems, or health and safety 

concerns.

For instance, special regulFor instance, special regulations were 

enacted in 2017 for the Peace River, AB 

area because of historical air quality 

issues. Producers in that area have 

purportedly eliminated venting, and our 

work shows that heavy oil operations in 

Peace River do emit less methane per 

barrel than elsewhere. barrel than elsewhere. 

The warming potential of methane is 84 

times higher than that of carbon dioxide 

over a 20-year timeframe, and so the 

public’s interest in methane continues to 

rise. About 43% of Canada’s human-caused 

emissions originate from oil and gas (O&G) 

systems and reducing these methane 

emissions is critical.emissions is critical.

Canada committed to reducing O&G 

methane emissions by 45% below 2012 

levels by 2025, and by 75% below 2012 

levels by 2030. AB, SK, and BC governments 

proposed their own regulations to achieve 

equivalent reduction goals, which were 

approved by the federal government. 

PrProvincial regulators tried to strike a good 

local balance between factors like 

regulatory burden and compliance cost. 

Provincial regulators are now also amassing 

methane emissions data submitted by 

industry.

Reliable data is needed for Canada to have 

an accurate baseline of our methane 

emissions, to forecast attainable reduction 

targets, and to demonstrate reduction 

achievements. FluxLab works with 

producers, federal and provincial energy 

regulators, and technology servicers to 

impimprove data reliability and inventories. 

2021 OVERVIEW



By conducting large-scale gas measurement campaigns out west, FluxLab amassed 7,000 site measurements at 

oil and gas wells and facilities. For several years we’ve held the largest national methane measurement 

database. And it is still growing! We continuously add measurements of our own, and from partners, to examine 

trends and to construct spatially resolved methane inventories for the entire O&G industry. This year we added 

more measurements from BC, AB, SK, and offshore Newfoundland and Labrador.

KKatlyn MacKay’s peer reviewed publication on methane inventories provides the most regionally nuanced 

estimate to date of upstream Canadian O&G methane emissions. Emissions varied by fluid type and geographic 

region, with the heavy oil region of Lloydminster ranking highest on both absolute and intensity-based scales. 

Emission intensities varied widely for natural gas production, where older, low-producing developments such as 

Medicine Hat, Alberta showed high emission intensities, and newer developments in Montney, British Columbia 

showed emission intensities that are amongst the lowest in North America. Overall, we estimate that the 

Canadian upstream oil and gas methane inventoCanadian upstream oil and gas methane inventory is underestimated by a factor of 1.5, which is consistent 

with previous studies of individual regions. Methane intensities vary widely, and more measurement is needed to 

create an accurate baseline.

Inventories have high dependence on unreported emission sources, like super emitters. Two such sources are 

tank vents and unlit flares, but there can be others. In recent work in Kindersley, SK, unlit flares emitted on 

average at least three times more than any other type of active infrastructure. Lead: Judith Vogt (Vogt et al, in 

review)

METHANE INVENTORIES
UNDERESTIMATED

https://www.nature.com/articles/s41598-021-87610-3


Without the right data, it’s hard to write regulation, evaluate its effectiveness, and demonstrate its success. 

Industry, and, more urgently government, needs measurements, and validation of our national inventory. 

Proposed sectoral caps would need highly accurate inventories. Organizations in academia, government, and 

industry, can get there by working together. Component level studies, top-down studies, and long-term 

regional site monitoring is required. 

Environment and Climate Change Canada and FluxLab are convening a session at the Canadian Geophysical 

Union (CGU) Annual Meeting, The 2030 mitigation challenge: Science-based tracking of Canada’s methane 

emissions to support policy. Methane has been a focus of the atmospheric research community for many 

years, and science-based information will be crucial in designing effective policies and identifying untapped 

mitigation potentials. This session will bring together experts working on understanding Canada’s 

anthropogenic methane emissions using cutting-edge atmospheric monitoring techniques, process-studies, 

modelling, or novel (dmodelling, or novel (data-driven) inventory approaches and showcase their results to scientists and 

policymakers. The session invites research related to all anthropogenic methane sources. 

Submit your abstract by Feb 28!

Bottom-up vs 
Top Down

A bottom-up inventoA bottom-up inventory 

is estimated from 

creating or collecting 

records of production 

components / 

equipment, and 

estimating the 

emissions associemissions associated 

with that component / 

equipment. Top-down 

emission estimates are 

based on direct 

measurements or 

observations. 

METHANE INVENTORIES
GETTING IT RIGHT

https://cgu-ugc.ca/
https://cgu-ugc.ca/


Reducing methane emissions is one of the most cost-effective strategies in the fight against climate change. 

Exploring the costs of implementing new technology and policies is important for ensuring economic stability 

and cooperation from industry and government. 

Since methane is the main constituent Since methane is the main constituent of natural gas (i.e. a valuable product), conserving it has both economic 

and environmental benefits. Previous studies have estimated the cost per tonne for methane reduction, which is 

based on federally-reported baseline inventory estimates. Using those estimates, the average cost of methane 

reduction is estimated to range from $-2.98 t/CO
2
 e (i.e. a profit) to $2.51 t/CO

2
e (Tyner & Johnson 2018). If true 

methane emissions are higher, which is what recent measurement studies are finding, then it is possible that 

methane reduction costs are even lower, and there is a greater probability that producers could turn a profit.

It is also important to consider the social cost It is also important to consider the social cost of methane (SCM). It accounts for the economic and 

environmental consequences of the emissions. We are currently modeling the impact of different regulatory 

and cost approaches for reducing methane in BC and other provinces.  Lead: Mallory Long / Dr. Patrick Withey

METHANE ECONOMICS

https://pubs.acs.org/doi/abs/10.1021/acs.est.8b01345


In carbon-intensive industries, investors look to 

Environmental, Social, Governance (ESG) 

reports for an understanding of environmental 

indicators like carbon intensity, believing that 

producers with a lower carbon footprint are 

more attractive investments. In Canada, ESG 

reporting is not obligatory, and various 

frameworks frameworks are used by producers, making 

performance difficult to compare across 

producers. Some reporting frameworks 

significantly under-represent the true methane 

footprint.

With funding from McCall MacBain Foundation,  

we recently investigated and compared the 

emission intensity for Alberta’s 70 largest oil and 

gas producers using 1) their regulatory 

submissions, 2) assumed contributions to the 

federal inventory estimates, and 3) assumed 

contributions based on our measured inventory. 

Each inventoEach inventory method yielded a different 

producer ranking, although we observed clear 

similarities between the last two methods. But 

overall, we observed a >1000-fold variation in 

methane intensities. (Lavoie et al, in review).

For oil and gas companies wishing to 

differentiate or preserve market investment 

based on carbon intensity, significant alterations 

are needed for regulatory- and self- reporting, 

and systems management.  Lead: Martin Lavoie

Our field-based inventory suggests emission 

intensities were up to 18 times higher (1.1%) than 

would be assumed if looking at Petrinex 

inventory alone (0.06%).

METHANE ECONOMICS



Atlantic Facilities Survey

Energy Energy Research & Innovation Newfoundland and 

Labrador funded our investigation of methane emissions 

at Canada’s offshore oil production facilities, so we joined 

forces with an incredible team at PAL Aerospace to 

survey three facilities in the Atlantic. Measurements were 

in-line with data reported by the producers, which 

reinforces our inventory understanding that NL’s 

offshore oil is produced with lower methane intensity offshore oil is produced with lower methane intensity 

than is the norm in Canada. Leads: Katlyn MacKay, Isaac 

Ketchum, Martin Lavoie, Lindi Coyle. 

ECCC Methane Inventory

The The ECCC Pollutant Inventories and Reporting Division 

is developing a new methane inventory model, and our 

field measurements are one source of data being used to 

identify, investigate, and explain discrepancies in the 

updated inventory estimates. This year we gathered 

additional measurements in Grande Prairie, AB for use in 

the ECCC methane inventory, a crucial tool in tracking the 

effects effects of new federal and provincial regulation. Leads: 

Judith Vogt, Gilles Perrine

Passive Truck Monitoring

Alberta Energy Alberta Energy Regulator is working with us to 

compare different measurement methodologies and 

alternative fugitive emissions management 

approaches, like passive truck-based monitoring. 

This work will help fill key knowledge gaps and allow 

for efficient and cost-effective monitoring. Leads: 

Judith Vogt, Evelise Bourlon.

RESEARCH PROJECTS



From Soil To Atmosphere

Active and abandoned oil and gas wells can leak fugitive gases into surActive and abandoned oil and gas wells can leak fugitive gases into surrounding soils and the atmosphere 

through a process known as gas migration (GM). GM methane is thought to account for ~10% of total upstream 

O&G GHG emissions in Canada. Current regulatory framework and prescribed measurement methodologies are 

inadequate for detecting and quantifying its true incidence and impacts. By gathering reliable, volumetric gas 

flux measurements from representative well sites, we are better understanding incidence, variability, and 

characteristics influencing gas migration.

Our Our numerical modeling study with Eosense Inc. targeted subsurface methane to demonstrate standard 

regulatory measurement practice is inadequate, and to suggest volumetric flux measurements at the surface 

can be used to assess GM more reliably across changing conditions. We will expand this model to include more 

‘temporal’ factors, like barometric pressure and wind, which cause variation in GM emission behaviours through 

time. 

Gas migrGas migration inventory. We teamed up with Surface Solutions Inc. and Eosense to collect GM measurements 

in various parts of Alberta using a surface flux chamber. Flux chambers measure soil gas flow rates and volumes, 

from which inventory estimates can be based. We also measured surface isotopic signatures to trace the source 

of migration. In a second project, involving Petroleum Technology Alliance Canada, University of Windsor’s 

Mundle Lab, and the Alberta Energy Regulator we collected soil gas flux measurements from producing and 

non-producing wells in southeastern Alberta using both an eosAC flux chamber and a hand-portable flux 

chamber. 

Each Each of these studies will help us better understand GM and will help improve the current regulations and 

mitigate operational and environmental risks. Leads: Sarah Kennedy and Mark Argento 

GAS MIGRATION



With travel bans to the Northwest Territories 

finally lifted, 2021 allowed us to return to the 

Aurora Research Institute. Combining 

fieldwork with The Geological Survey of 

Canada, we completed an extensive 3-week 

campaign measuring methane at large 

“hotspots” in remote areas in the Mackenzie 

River Delta, NWRiver Delta, NWT. Now we will combine field 

data acquired across multiple years with 

satellite data and other remotely sensed data, 

to better understand where and why natural 

methane hotspots occur. Lead: Daniel Wesley

Icebergs, polar bears, whales, unique scientific operations, and friendly researchers were featured onboard the 

Amundsen, a Canadian Coast Guard vessel. Parts of the northeastern Canadian Arctic Sea are riddled with natural 

methane seeps, and for this August 2021 cruise we mounted our instruments on the ship to quantify “normal” and 

“seep-impacted” atmospheric methane concentrations in the northern Labrador Sea and Baffin Bay. We are currently 

compiling our work for a research article. Thanks to project supporters Dr. Owen Sherwood at Dalhousie University, 

ArcticNet, NSERC and Amundsen Science. Lead: Judith Vogt  

ARCTIC FIELDWORK

https://amundsenscience.com/


Investigating Waste Management

Municipal composting facilities use a pMunicipal composting facilities use a process that 

naturally breaks down organic matter aerobically in the 

presence of oxygen. Aerobic decomposition is faster, 

more efficient, and more climate friendly than 

anaerobic decomposition, where oxygen is depleted, 

and harmful methane is released into the atmosphere. 

To verify that Nova Scotian compost facilities are 

working well, we collected air samples working well, we collected air samples at municipal 

waste management facilities across central and eastern 

Nova Scotia. Once we finalize our data processing, 

results will help us understand the efficiency of 

municipal composting operations in the province. 

Lead: Angus Kennedy

We're soon starting up baseline air 

monitoring studies for Maritime 

Launch Services, owner of the 

country’s first commercial 

spaceport, which is preparing to 

launch its first flight of a 

small-class rocket in Canso, Nova 

Scotia. The Scotia. The regional monitoring 

stations will collect air quality data 

before, during, and beyond as 

Spaceport Nova Scotia’s 

operations go live in 2023. Lead: 

Lindi Coyle

REGIONAL NEWS



We are appreciative of our many valuable 

project partners and funders, including 

those unnamed in this newsletter, and of 

our team who persevere amidst ongoing 

pandemic limitations. 

These These relationships and partnerships are 

important, particularly for methane 

reduction in the oil and gas sector as we 

work together toward achieving important 

climate goals. We value your continued 

support. 

Our team Our team of researchers at St. Francis 

Xavier University looks forward to working 

with you this year!

Dave Risk PhD
Team Lead

Chelsie Hall BA BEd
Projects Manager

GOING FORWARD



OUR PARTNERS
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