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What is EPEX? 
 

EPEX highlights the multifaceted nature of Ontario’s oil, natural gas and salt Industries and how they fit 

into Ontario’s energy landscape. EPEX identifies opportunities to help other energy sectors. After all, 

we’re all doing the same thing but in different ways -- and that is why the OPI and OGSR Library wanted 

to bring everyone together. 

Each one of you is an important collaborator in this conference and your participation highlights the 

multidimensionality of our energy sector in Ontario. 

The EPEX logo is a tesseract, a four-dimensional shape with 24 faces, chosen to represent the complexities 

and multiple layers of energy production in Ontario.  

EPEX is about more than prospects – it’s about exploring. 

Join us in the plenary session and let’s start exploring our collaborative energy future! 

Social Media #epex2018 

We’re live online. Follow the conference, post picture and ask questions on twitter using the hashtag: 

#epex2018 

 

Let’s see your favourite conference photo! 
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Schedule of Events 

EPEX 2018: OPI’s 56th Annual Conference 

 

Monday, May 14th  

Length Time Event Presenters 

4 hr 12:00 Booth Set-up  

1 hr 4:00 Energy Collaboration Showcase OPI, MNRF, OGSR Library 

3 hr 5:00 Icebreaker 
 

 

Tuesday, May 15th  

Length Time Event Presenters 
60 min 7:00 Breakfast 

 
  

Poster Set-up 
 

15 min 8:15 Official Conference Opening Ian Colquhoun 

45 min 8:30 Plenary Maia Somers, MC; Ian Colquhoun, 
Conference Chair; Hugh Moran, OPI; 
Jordan Clark, OGSR Library     

30 min 9:15 Morning Coffee Break and Poster Judging     

  

BLOCK 1: ENERGY STORAGE 

  CO-MODERATORS: CHELSEA UNGAR,  ELISHA PERSAUD 

20 min 9:45 Hydrocarbon Storage in Porous 
Rock Reservoirs and Salt Solution 
Mined Caverns in Ontario 

Jug Manocha, Petroleum Operations 
Section, Ministry of Natural Resources 
and Forestry 

20 min 10:05 Natural Gas Storage – The Dawn 
Hub 

Michael Learn, Union Gas Limited 

20 min 10:25 Compressed Air Energy Storage 
(CAES) 

Eric Tharumalingam, University of 
Waterloo 

20 min 10:45 Underground Energy Storage in 
Porous Reservoirs in Ontario 

David Thompson, Northern Cross 
Energy Limited 

15 min 11:05 BLOCK 1 PANEL DISCUSION  

    

15 min 11:20 Intersession Break  
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BLOCK 2: ENVIRONMENT AND RISK 

MANAGEMENT 

  MODERATOR: ELISHA PERSAUD 

20 min 11:35 History, mandate and operations 
of the Indian Oil and Gas Canada 
organization 

Shawn Williams, Indian Oil and Gas 
Canada 

20 min 11:55 Omaha! A Pundits Playbook to In-
Situ Remediation of PHCs 

Gary Winthrop, Matrix Solutions Inc. 

15 min 
12:15 BLOCK 2 PANEL DISCUSION 

    

90 min 12:30 Lunch Break  
 

 
1:00 Keynote Speaker Teri Kirk, President & CEO, Fundingportal     

10 min 1:45 Student Poster Awards 
 

  

BLOCK 3: HYDROCARBONS 

  MODERATOR: CHELSEA UNGAR 

20 min 2:00 The Ontario Opportunity - A 
Basin-Entry Perspective 

Laurent de Verteuil, Mundo Nuevo 
Limited 

20 min 2:20 A Geochemical Approach for 
Tracing Leaking Well Fluids in 
Southwestern Ontario 

Fred Longstaffe, The University of 
Western Ontario 

20 min 2:40 Gedex High Definition Airborne 
Gravity Gradiometer - Potential 
for SW Ontario 

Brian Main, Gedex Systems Inc. 

15 min 3:00 
BLOCK 3 PANEL DISCUSION  

     
3:15 Afternoon Coffee Break 

 

    

    WORKSHOPS 

45 min 3:30 Building a Regional 3-D Geologic 
Model of the Paleozoic Bedrock  

Terry Carter, Carter Geologic; Liz 
Sutherland, OGSR Library 

    Tours and Cores Maia Somers, OGSR Library 

10 min 4:15 Closing Remarks - Wine and Cheese Start 

2 hrs 5:00 Exhibit Hall Closes - Booth Tear-down     

3 hrs  7:00 Brewery Tour & Networking London Brewing Co-Op (521 Burbrook Pl) 
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OPI 56th Conference Opening Remarks 

 

OPI President’s Remarks 
 

I would like to welcome all of our guests and members to EPEX 2018, the 56th Annual Ontario Petroleum 

Institute Conference and Trade Show. 

 I would like to thank the Conference organizing committee chaired Ian Colquhoun, Hugh Moran, and 

Lorraine Fillmore from the OPI office, and the Library staff for putting together this year’s agenda.  

Thanks to all of the speakers taking part in the sessions.  A special thank you to keynote speaker Teri Kirk. 

Thanks also to the vendors that are taking the time to show their products and manning their booths.  

Please take the time to stop by and visit with them.   

Oil and natural gas are commodities that have been part of the Ontario economy since 1858, and will be 

for many years to come.  The last few years haven’t been necessarily easy for any of us in the exploration 

and production end of the industry.  Despite the challenges things are looking up.  Prices have been rising 

steadily in recent months, the world supply of oil has declined and the future looks more promising. 

We hope you enjoy the 56th Annual Ontario Petroleum Institute Conference and Trade Show. 

Thank you for attending. 

 

Dale Holland, President 

Ontario Petroleum Institute 
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Conference Chair’s Remarks 
 

The OPI conference is a time for all oil and gas industry people, direct or indirectly related to the industry 

to come together and share knowledge and update each other on our business activities.  The idea of 

collaboration is not a new one, but it is one that has been on hold in recent years.  The OPI conference 

provides a time, place and an opportunity for people to share their experiences and knowledge on an 

annual basis with each other towards the one goal that we all have, to get back to work in the oil and gas 

industry here in SW Ontario, find economic oil and gas deposits, and work on energy projects that may 

require collaboration with other energy related industries. 

The OPI conference was once considered a time for social gathering for those working in the Ontario oil 

and gas industry but it grew very quickly into a technical conference where industry professionals talked 

about their projects and used the venue to network with other industry professionals.   

Our OPI conference was recently directed towards becoming a trade show and prospect exposition but 

the general lack of activity in our industry proved to be unsupportive of this concept.  Today, we look to 

collaborate with other energy sectors in order to bring a broader set of minds together that may create 

new energy-related developments that in turn reinvigorates our own oil and gas industry through 

integration of energy concepts and collaboration of a diverse group of professionals.  It is in this new 

direction that we find hope that professionals from other energy sectors see the potential of collaboration 

on integrated energy projects with our oil and gas industry that will carry all of us forward into a cleaner 

and brighter energy future. 

 

Ian M. Colquhoun, Conference Chair  
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Speaker Biographies and Abstracts 
 

Block 1 – Energy Storage 

Jug Manocha, Operations Engineer, Ministry of Natural Resources and Forestry 

 

Jug Manocha is an operations Engineer with the Petroleum Operations Section of the Ministry of Natural 

Resources and Forestry in London. 

He has thirty years of experience in both the industrial and the regulatory sectors. He is the founding and 

member of the technical committee of the CSA Z341 Storage of Hydrocarbons in Underground Formations 

and of the Sarnia Cavern Operators Group. He has been involved in design and operations, maintenance 

programs, cavern development, integrity testing, incident investigations, regulations and standards 

development. 

Jug ran a storage symposium in Fall 2017 though the OPI. He has presented about Storage in Ontario and 

several other topics at the OPI conference.  

Jug defines “Generating Collaborative Energy” as way of working with the industry and regulators to 

create safe and reliable energy projects that provide provincial benefits.  

Jug has been successful in developing the standards for underground storage and in developing integrity 

testing and maintenance programs for ongoing use of a natural resource.   

Jug has received the Ontario Amethyst Award for work done for plugging a hazardous flowing well. Jug 

has been dedicated to sharing his knowledge with the Petroleum Industry and in 2017 he received the 

Award of Merit from the OPI. 

NOTES 
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Jug Manocha - Abstract 

Hydrocarbon Storage in Porous Rock Reservoirs and Salt Solution Mined Caverns in Ontario 

The underground storage of natural gas and liquefied petroleum products in geological formations is a 

provincially significant industry with economic, environmental, and safety benefits for the companies and 

residents of Ontario.  There are 35 active natural gas storage pools in Ontario, with a total working storage 

capacity of approximately 7.5 billion m3 (265 Bcf).  Most of these pools utilize former natural gas-

producing Guelph Formation pinnacle reef reservoirs.  In addition, there are 70 petrochemical storage 

caverns in salt, with a combined storage capacity of 3.5 million m3 (22 million barrels). These caverns are 

solution mined within the Salina A-2 Unit and B Unit. 

In Ontario, hydrocarbon storage in porous rock reservoirs and salt solution mined caverns is regulated 

under the Oil, Gas and Salt Resources Act where it adopts the national standard for these facilities. The 

Canadian Standards Association Standard Z341 - Storage of Hydrocarbons in Underground Formations 

dictates requirements for underground hydrocarbon storage. This standard incorporates life cycle 

considerations and requires inherent safety features to be built into the well design, construction, 

operations and maintenance to ensure long term mechanical integrity of the storage systems. It is 

important to note that the reservoirs used for natural gas storage are provincially significant and that the 

designation of storage areas occurs under the authority of the Ontario Energy Board.   

The steadily increasing demand for natural gas in Ontario has created a continuing need for additional 

storage capacity. There are a few remaining depleted or nearly depleted natural gas reservoirs with 

potential for use as storage pools, but most of the larger gas-producing pinnacle reefs in Ontario have 

already been converted to storage.  The potential value of storage rights is an additional incentive for 

industry to explore for undiscovered reefs. There has also been a significant gain in the volume of available 

storage through delta pressuring of the reefs currently in use. 

Potential exists for incorporating additional depleted reservoirs to increase overall storage capacity. One 

recent trend has been an increase in the number of reservoirs utilising delta pressuring, where they 

demonstrate suitable integrity. There is also potential to develop smaller reservoirs.  There has been some 

further conversion of former solution mined caverns in the Sarnia area into hydrocarbon storage service, 

and a project has been recently approved to store compressed air as energy storage in a former salt 

solution mined cavern near Goderich. It is expected that the trends toward increasing storage capacity in 

both porous rock reservoirs and salt caverns will continue.  
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Michael Learn, Drilling and Reservoir Engineer, Union Gas Limited 

 

Mr. Learn is a Principle Drilling and Reservoir Engineer at Union Gas Limited in the Underground Storage 

department with eleven years of experience in the gas storage industry.  He obtained a Bachelor of 

Engineering Science and a Bachelor of Arts in Economics from the University of Western Ontario in 1994 

and 1995 respectively.  From 1997 to 2007, he worked for Windsor Salt as a project engineer and brine 

field supervisor.  Michael has been on the CSA Z341.1 Technical Committee for six years and is currently 

the Vice Chair for the Reservoir section. 

NOTES 
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Michael Learn - Abstract 

Natural Gas Storage – The Dawn Hub 

Union Gas operates the largest underground storage facility in Canada, and one of the largest in North 

America, at our Dawn Hub, southeast of Sarnia.  The underground facility comprises of both transmission 

and storage capability for southwestern Ontario.   

There are ten major pipelines interconnected at Dawn, providing customers with access to multiple supply 

basins and key consumption markets.  These gas lines are a vital component for a reliable, steady supply 

of natural gas. 

The natural gas storage that is closely connected to Dawn is operated by Union Gas or Enbridge’s 

Tecumseh facility.  Union Gas has twenty three underground natural gas storage reservoirs that hold 

enough natural gas to heat 2.4 million households all winter long.  The Tecumseh storage facility is also 

located in connected to the Dawn.  Together, there is over 260 BCF of gas storage connected to Dawn.   

Natural gas reservoirs provide a necessary service for customers.  The reservoirs balance the natural gas 

distribution system by augmenting pipeline supply to meet daily, weekly or annual requirements.  They 

supply gas due to winter heating, gas supply disruptions or summer co-gen requirements and also take 

gas during low requirement periods.  They are a shock absorber for the gas flow through pipelines 

connected to Dawn.  

The transmission and storage facilities associated with Dawn together provide access to affordable, 

reliable and secure natural gas. 
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Eric Tharumalingam, Graduate Researcher, University of Waterloo 

 

Eric Tharumalingam is a graduate researcher who works with Dr. Maurice Dusseault to further develop 

Compressed Air Energy Storage (CAES) in an Ontario context. The research goals that Eric is pursuing 

involve a complete first order design framework for CAES; the framework will cover a range of energy 

demands, geological conditions, and turbine parameters. He is also developing a finite element model of 

thinly bedded salt caverns focusing on cavern communication as well as creep deformation. In the late 

stage of his Master’s degree he hopes to incorporate monitoring to better calibrate these computer 

models. 

Eric believes that energy storage is a vital and often overlooked component of Ontario’s energy future. 

Eric defines “Generating Collaborative Energy” as an opportunity to synthesize existing niches of 

knowledge and technology in energy. 

Eric holds a bachelor’s degree in Geological Engineering from the University of Waterloo. He has 

completed six student placements at esteemed construction and energy conservation companies. 

NOTES 
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Eric Tharumalingam – Abstract 

Compressed Air Energy Storage (CAES) 

According to National Resources Canada, renewable energy accounts for 18% of Canada’s total primary 

energy supply. Ontario currently has the highest capacity of wind power and is home to the largest solar 

farms in Canada. Renewable power sources require “balancing” to provide reliable and affordable energy. 

This calls for grid-scale energy storage to avoid frequent curtailment of wind and solar power. Compressed 

Air Energy Storage (CAES) proves to be a viable storage option because it is low cost, low-impact, low risk, 

and mature technology. Research findings include a design framework that incorporates: renewable 

energy potential, energy demand, proximity to infrastructure, mechanical equipment, geomechanics, and 

a sizing schematic. Renewable energy potential was characterized by existing wind or solar farms in the 

area, as well as prospective wind/solar energy facilities in a given area. Energy demand is generally 

determined by proximity to cities, and infrastructure is based on existing natural gas and transmission 

lines. To develop a first order design for a storage cavern, mechanical equipment must be selected to 

adequately meet the energy demand required. From here, one may determine the site geology, more 

specifically the depth and thickness of the salt formation. This information is then used to determine 

whether multiple caverns are required, and offers some sense of the shape (i.e. long horizontal galleries, 

short caverns etc.). Finally, a volume for each cavern can be determined based on the shape, energy 

demand, and mechanical equipment required. With the design framework, one may develop a first order 

design for a compressed air facility in Ontario. The results described will pertain to specifically Sarnia, 

Goderich and London. These regions are selected to apply the design framework based on earlier research 

by the team, wherein it was determined that these are areas where CAES will prove beneficial. However 

specific the results are, the design framework will prove beneficial for grid scale projects with some 

opportunity to scale down to an industrial setting. 
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David R. Thompson, President, Northern Cross Energy Limited 

 

David Thompson is President of Northern Cross Energy Limited, an integrated natural gas production 

company in Ontario, which he founded in 1984. He is also a founder and Chairman of Next Hydrogen 

Corporation, headquartered in Ontario, which has developed and markets grid scale electrolysers for the 

production of green hydrogen from surplus of peak power. 

He is a mechanical engineer from Queen’s University with more than 35 years of experience in the 

energy industry in Canada and internationally. 

In addition to his background in oil and gas exploration and production, David has broad experience in 

clean and renewable power projects, including gas fired generation, wind and solar power. Among other 

executive positions he was a founder and CEO of Port Albert Wind Farms and Smart Pipeline Services. 

NOTES 
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David Thompson - Abstract 

Underground Energy Storage in Porous Reservoirs in Ontario 

The large-scale development of renewable energy in Canada and around the World has created periodic 

surpluses of electricity due to the intermittent nature of wind and solar energy production. This has given 

rise to the need for large scale energy storage for periods of minutes, days and months. 

While there are other options such as batteries for short term storage, underground storage presents 

opportunities for storage of large amounts of energy for longer periods of time. Southern Ontario has an 

extensive electric power and natural gas distribution grid. It is also blessed with an abundance of high 

quality natural gas reservoirs, most of which have been converted to natural gas storage once they have 

been depleted. Some reservoirs, which are not close to major natural gas transmission lines are 

substantially depleted, but not currently developed for storage. 

This presentation will focus on options for using existing and perhaps new porous underground storage 

reservoirs for longer term energy storage. Options include, compressed air energy storage, hydrogen 

storage and a combination of hydrogen and natural gas (power to gas).
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Block 2 – Environment and Risk Management 

Shawn Williams, Environmental Analyst, Indian Oil and Gas Canada 

 

Shawn Williams is an environmental professional with fifteen years of oil and gas experience ranging from 

fieldwork, project management, compliance and management system implementation, and sustainability 

initiatives.  Shawn has experienced the industry from the service and producer side and most recently, 

with the Indian Oil and Gas Canada, which regulates oil and gas activity on First Nation land.  

Shawn defines "Generating Collaborative Energy" as ability to move beyond the silos of our professional 

practice or organizations to address the significant non-technical issues facing the energy sector. 

Shawn has an interest in expanding the practice of incorporating environmental sustainability, ecological 

resilience and payments for ecosystem services into business strategy. 

NOTES 
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Shawn Williams – Abstract 

History, mandate and operations of the Indian Oil and Gas Canada organization 

The presentation will describe the history, mandate and operations of the Indian Oil and Gas Canada 

organization with comments on our environmental remediation, reclamation and surrender process.  Two 

case studies will be given to demonstrate the complexities of balancing regulatory requirements, rights-

holder values and corporate interest at the retirement phase of oil and gas development.  The 

presentation will end by discussing how some of the themes of Aboriginal reconciliation are applied to 

the management of oil and gas development and retirement
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Gary Winthrop, Senior Remediation Specialist, Matrix Solutions Inc. 

 

Gary Winthrop is a Senior Remediation Specialist who works with upstream, midstream and downstream 

oil and gas producers to help them implement pragmatic remediation solutions to their contamination 

issues. Gary has a Civil Engineering Technology diploma from the Northern Alberta Institute of Technology 

and is a Team Lead within the Assessment, Remediation, Reclamation and Monitoring practice at Matrix 

Solutions Inc.’s Calgary office. Gary is a professional technologist with over 23 years of environmental 

consulting experience predominantly across Western Canada. 

NOTES 
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Gary Winthrop – Abstract 

“Omaha!” A Pundits Playbook to In-Situ Remediation of PHCs 

Gary Winthrop, P.Tech.(Eng.) – Senior Remediation Specialist 

Matrix Solutions Inc., Calgary, Alberta 

 

"Omaha is a run play, but it could be a pass play or a play-action pass, depending on a couple things: the 

wind, which way we're going, the quarter, and the jerseys that we're wearing. It varies, really play to play. 

So, there's your answer to that one." – Peyton Manning 

Selecting a winning strategy for in-situ remediation of Petroleum Hydrocarbon (PHC) impacts is similar to 

calling plays in football. There are many factors that should be considered in the decision making process 

such as field position (concentrations relative to regulatory criteria), strength of the defence (geology – 

permeability), and time on the clock (desired or required closure date), to name a few. Unless you are 

certain to execute a hail mary, in-situ remediation usually requires the combination of two or more 

technologies to reach the end zone to accomplish remediation closure. Whether you are new to the 

remediation game, or a seasoned practitioner, a pundits look at in-situ remediation through a football 

analogy will offer EPEX 2018 delegates a fresh and fun view of the technologies available and relevant in 

Canada. 

Through project experiences, literature reviews, and participation at remediation focused industry 

forums, Matrix remediation specialists have developed a playbook of remediation options to help clients 

make informed decisions on which technologies are best-suited for their remediation challenges. The 

playbook helps Matrix remediation practitioners systematically and efficiently navigate through the many 

options available and more closely examine those likely to provide a successful outcome.  Many of the 

remediation options available in the playbook and relevant to the Canadian environment are identified in 

this presentation. 

To illustrate the options, the presenter will lead the audience through a typical football drive to the end 

zone in which he describes the technologies available for defending PHC plume migration (barriers and 

interceptors), and the technologies available to attack free-phase, adsorbed phase and dissolved phase 

PHCs in a first, second and third down scenario, respectively. This trip down the field will take you into the 

end zone for remediation closure. 
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Block 3 – Hydrocarbons 

Laurent de Verteuil, Mundo Nuevo Limited 

 

Dr. Laurent de Verteuil is a Petroleum Geologist and Basin Analyst with over 25 years of post-graduate 

experience. Most of this time has been spent in Trinidad and Southeast Asia, working for BP, BG, and 

smaller independents. His experience covers the full asset life cycle including new ventures, exploration, 

development, reservoir modelling, geosteering, and subsurface management. Laurent has worked in and 

led multidisciplinary teams, evaluating basins and plays, acquiring and exploring acreage, planning field 

developments, delivering reservoir models, drilling appraisal and development wells, and managing 

reservoirs and wellstock. He has worked basin and field scale projects from over 20 countries globally. He 

is a keen field geologist and experienced consultant and small business and project manager. Laurent 

moved to London last year from Malaysia, with his wife Jean and their daughter Leila. He founded the 

firm Mundo Nuevo Limited here to pursue consulting opportunities in oil and gas. Laurent holds a 

doctorate degree in geology from the University of Toronto. 

NOTES 
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Laurent de Verteuil – Abstract 

The Ontario Opportunity – A Basin-Entry Perspective 

Oil production in Ontario has declined in recent years to less than 360,000 barrels per year. Gas 

production, at ca. 5.5 bcf per year (~938,000 boe), is similarly down from 1990’s highs of about 14 bcf. 

This situation is coupled with minimal new exploration as measured by drilling activity. Reversal of the 

production decline will only be achieved through new and successful investment in exploration by existing 

players or new entrants to the basin. This paper examines components of the basin-entry decision and 

elements of some best practice workflows widely used to assess risk and economic potential in proposed 

new ventures. The opportunity is framed using the example of an Ontario onshore oil greenfield new 

venture. 

New entrants to existing basins and plays primarily seek opportunities to “organically” grow hydrocarbon 

reserves (=corporate value) through successful exploration drilling. To be internally competitive for 

funding, all such opportunities must fully align with the corporate growth strategy. This means that they 

must first be scale-appropriate for the organization’s capital resources – neither too big nor too small – 

and secondly, they must comprise a balance of Risk vs. Reward that suits organizational appetite for both. 

Ontario oil pools are small, typically producing < 2 million barrels over 10 – 15 years. Fiscal terms, however, 

are attractive, and subsurface exploration risk is moderate. This limited scale, however, restricts 

participation in the Ontario patch to small players – those having new venture budgets less than US$10 

million. 

Once the scale of the opportunity is a fit, prospective basin entrants consider the barriers to economic 

basin entry, focusing particularly on those risks over which they exert least control. Such potential deal-

breakers may be grouped into five categories: (1) Sociopolitical – regulatory framework, taxation, judicial, 

and geopolitical. (2) Commercial – access to markets and monetisation. (3) Organizational – access to 

technology and labour. (4) Surface – access to acreage. (5) Subsurface – the petroleum systems elements 

and maturity of plays. While each area has its issues, within the over-arching constraint of opportunity 

scale, the main barrier to entry, or choke, is within the Subsurface. Strategies for cost-effectively 

mitigating inherent subsurface risk are available and hold the key to reviving production in Ontario.  

While not new, Play Based Exploration workflows (PBE) are a systematic integrated application of 

tectonostratigraphic and petroleum systems principles, with play fairway analyses, for risked prospectivity 

evaluation.  Application of such techniques is the best way to de-risk the subsurface choke and so find 

new oil in an old basin. The excellent well-file, e-log, cuttings/core, and production databases of the OGSR 

Library are critical resources for enabling further exploitation of these marginal plays. All effective modern 

deployment of exploration capital, however, is seismic-driven. The general lack of accessible seismic for 

regional prospectivity evaluation represents a serious obstacle for the Ontario upstream industry. A 

mechanism is needed to make some of these play-building data available to explorationists seeking to 

identify and promote new hydrocarbon opportunities in Ontario. 
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Fred Longstaffe, Laboratory for Stable Isotope Science, The University of Western Ontario 

 

Fred J. Longstaffe is a Professor of Geology at The University of Western Ontario who works with stable 

isotopes of carbon, hydrogen, nitrogen and oxygen to trace subsurface fluid sources and movement in the 

earth’s crust – when he is not using the same tools to trace climate change since the last Ice Age, as 

inferred from lake sediments, or the life and times of the woolly mammoth, mastodon, giant beaver and 

ancient humans, as recorded in their hair, teeth and bones. Fred believes that the stable isotope 

compositions of subsurface formation waters, oil and gas in southern Ontario provide unique signatures 

of their origin. Fred defines “Generating Collaborative Energy” to be our concerted effort to sustain both 

a healthy economy and environment. He looks forward to achieving a ‘Triumph of the Commons’. Fred is 

the Canada Research Chair in Stable Isotope Science at Western, with appointments in Earth Sciences, 

Anthropology, Biology and Geography, and a member of the Royal Society of Canada. Fred holds a BSc in 

Geology from the University of Windsor and a PhD in Geology from McMaster University. 

NOTES 
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Fred Longstaffe- Abstract 

A Geochemical Approach for Tracing Leaking Well Fluids in Southwestern Ontario 

F.J. Longstaffe1, M.E. Skuce2, T.R. Carter3, J. Potter2  

1 Department of Earth Sciences, The University of Western Ontario, London, Ontario 
2 Formerly, Department of Earth Sciences, The University of Western Ontario 
3 Geological Consultant, London, Ontario 
 

In 2011, the Ministry of Natural Resources and Forestry (MNRF) initiated a project in collaboration with 

The University of Western Ontario to acquire isotopic fingerprints of the water and natural gas in the 

Paleozoic bedrock of southern Ontario. The results can be used to identify the probable geological sources 

of formation waters and natural gases leaking from orphan wells in southwestern Ontario. This 

information can then be used in the design of the most cost-effective approach to plugging such wells. 

This tool is based on significant isotopic differences among formation waters from different strata within 

the Paleozoic section of southwestern Ontario and likewise for the gases from various natural reservoirs 

in the region. That such differences existed had been identified by several previous researchers over the 

last 30 years. Our work has built substantially on this foundation in three ways. First, this study has 

characterized the isotopic compositions (δ18OH2O, δ2HH2O, δ34SSO4, δ18OSO4, δ13CDIC, 87Sr/86Sr, δ37Cl and δ81Br) 

of groundwater in the region, which show distinctive differences among bedrock formations, allowing 

determination of unique ‘fingerprints’ for each formation. Second, the work has added a substantial 

number of isotopic analyses (δ13CCH4, δ13CC2H6, δ13CC3H8, δ13CCO2, δ2HCH4, δ2HC2H6) from a new, extensive suite 

of natural gas samples from the major Cambrian through Silurian natural gas reservoirs in the region. The 

isotopic compositions of these gases, along with highlights of their most distinguishing features, provide 

‘fingerprints’ that, combined with geological knowledge of the region, should help geoscientists make the 

best possible interpretations regarding the sources of leaking gases at orphan wells. Third, a Bayesian 

mixing model has been applied to the formation water data to develop a tool for identifying the source(s) 

of leaking fluids. This model determines the possible range of proportions for each source and the 

probability distribution therein. The results of the project are on file with the MNRF and the methodology 

for the mixing model has also been published (Skuce et al., 2015). 

Skuce, M., Longstaffe, F.J., Carter, T.R., and Potter, J. (2015) Isotopic fingerprinting of groundwaters in 

southwestern Ontario: Applications to abandoned well remediation. Applied Geochemistry 58: 1-13. 
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Brian Main, VP Business Development, Gedex Systems Inc. 

 

Brian started his career with Schlumberger testing oil wells off the coast of West Africa, mainly Angola, 

Zaire, Congo, and Nigeria.   

He is part of the founding team of Gedex, a company created to develop and deploy new transformational, 

low noise, high resolution airborne gravity gradiometry to mineral, oil and gas, space, and other 

applications.  He currently serves Gedex in the role of VP Business Development and New Ventures. 

Brian obtained his BSc. in Mechanical engineering at the University of Waterloo, his Masters of Business 

Administration at the University of Western Ontario, and he is a graduate of the Directors program at the 

University of Toronto. 

NOTES 
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Brian Main – Abstract 

Gedex High Definition Airborne Gravity Gradiometer - Potential for SW Ontario 

The Gedex High-Definition Airborne Gravity Gradiometer was designed and developed to deliver 

measurements of the gravitational field with an improved signal-to-noise and resolution.  Modeling and 

practical experience have shown the value of this improved data quality for discovering resources and 

mapping geologic features. The Gedex HD-AGG™ was designed to achieve a resolution of 1 Eotvos Hz-1/2 

or 1 Eotvos RMS noise at a spatial resolution of 60 m when flown from a fixed wing survey aircraft. 

The system consists of proprietary sensors, a flight cryostat, and an isolation system together with 

proprietary and non-proprietary software.  System components were described, and the performance of 

the individual elements shown, by Carroll, Hatch and Main (2010).  Current system performance was 

addressed by Annecchione, Hatch, Hefford and Wong (2018).      

Given the increased signal to noise resolution, the system is expected to have a transformational impact 

on mapping the Earths subsurface by density for mineral and oil and gas exploration.  In particular, it will 

see smaller bodies of economic interest and see deeper with greater clarity.   Gedex is only the second 

company in history to bring commercial gravity gradiometer technology to market (all other systems being 

developed by Lockheed Martin).      Currently flown in a Cessna Caravan the system represents world 

leading capabilities and Gedex anticipates improving this performance by over a factor of two in 2018 

when it commences surveys using a Dash-8 platform.  This paper will review the system, some test results 

to date, and explore its potential for exploring for petroleum in SW Ontario. 

 



WORKSHOPS    3:30 p.m. 

EPEX 2018: OPI’s 56th Conference – May 14th and 15th, 2018, DoubleTree by Hilton, London, Ontario 19 
 

Workshops 
 

Building a Regional 3-D Geologic Model of the Paleozoic Bedrock of Southern 

Ontario 

Present by Terry Carter and Liz Sutherland 

 

Terry R. Carter, MSc, P.Geo. 

Terry retired as Chief Geologist, Petroleum Operations, of the Ontario Ministry of Natural Resources at 

the end of 2014 after 38 years working for the Ontario government, and is now a Consulting Geologist in 

London, Ontario. Terry specializes in mapping, modelling and interpretation of the Paleozoic bedrock 

geology of southern Ontario, its oil, gas and salt resources, and regional bedrock aquifers. He is a 

passionate supporter of the Ontario Oil, Gas and Salt Resources Library in London, and its role in managing 

and providing public access to data on the subsurface Paleozoic geology of southern Ontario, and the use 

of GIS technology in accessing and interpreting this data.  

Terry is co-author of the book Subsurface Paleozoic Stratigraphy of Southern Ontario, published by the 

Ontario Geological Survey in 2010. Terry is currently coordinating a project to produce a 3D geological 

model of the Phanerozoic geology of southern Ontario. 

 

Elizabeth Sutherland, BSc. 

Liz is a GIS professional who works with the OGSR Library to curate, analyze and interpret Ontario geology 

data collected through the Oil, Gas and Salt Resources Act. Liz is the founding leader of the London GIS 

Working Group, coordinator of an annual GIS Open House and creator of a public-facing animation 

entitled “Communicating 3D geological models to a broader audience: a case study from southern 

Ontario.” Liz holds a BSc in Geographic Information Sciences from Western University. 

NOTES 
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Building a Regional 3-D Geologic Model of the Paleozoic Bedrock of Southern 

Ontario 

T.R. Carter1, F.R. Brunton2, J. Clark4, L. Fortner5, C. Logan3, H.A.J. Russell3, M. Somers4, L. Sutherland4, K. 

Yeung2 

1 Geological consultant, London, Ontario 
2 Ontario Geological Survey, Ministry of Northern Development & Mines, Sudbury, Ontario 
3 Geological Survey of Canada, Natural Resources Canada, Ottawa, Ontario  
4 Oil, Gas, & Salt Resources Library, London, Ontario 
5 Petroleum Operations Section, Ministry of Natural Resources & Forestry, London, Ontario 

A regional 3-D geological model of the Paleozoic bedrock of southern Ontario is under development, for 

completion in late 2018. The model encompasses the entire Phanerozoic succession of southern Ontario 

(110,000 km2), comprised of up to 1,400 metres of sedimentary strata straddling regional 

arches/forebulge zones separating the Appalachian Foreland Basin from the Laurentian craton and 

Michigan Structural Basin. This ambitious initiative provides an unprecedented regional 3-D perspective 

and digital framework to support investigations and decision-making related to resource exploration, 

hydrogeological/environmental investigation, education, resource management and land-use planning. It 

is amenable to numeric modelling and provides regional context for site-specific investigations.   

Model construction is guided by an updated regional lithostratigraphic chart, and utilizes Leapfrog® Hydro 

- an implicit modelling application. Layers representing 58 formations are constructed using top-bottom 

formation depths from 20,221 borehole records in Ontario’s public petroleum well database 

(www.ogsrlibrary.com), supplemented by Ontario Geological Survey (OGS) deep boreholes. An OGS digital 

bedrock topography surface is combined with revised subcrop geology to assemble a grid of 3-D points 

that approximate the subcrop surface of each formation, and together with digitized 3-D surface polyline 

and point constraints, are used to better align the modelled layers. The modern topographic surface is 

integrated using SRTM DEM data, NOAA lake bathymetry and Canadian Hydrographic data for smaller 

lakes. Manual editing has been critical to resolving inaccurate thickness extrapolations, gaps in layers, 

missing/inaccurate formation depth data, obsolete/inconsistent stratigraphic assignments, anomalous 

outliers, and layer truncation issues at the cuesta/escarpment margins. 

Model development is an iterative cycle of interim modelling, expert geological appraisal, and editing of 

geological data using geophysical logs, drill cuttings/core resulting in a revised dataset and improvements 

to the petroleum well database. Data integrity and model construction have improved such that the 

current model (version 6) provides a geologically robust representation of regional bedrock geology. 
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Core Display 

Presented by Maia Somers 

Maia Somers has been with the OGSR Library since 2016, most recently as the Geology and Laboratory 

Technician. Maia uses geologic data and GIS to research the Paleozoic geology of Southern Ontario. Her 

work in producing an updated version of the Subcrop Boundaries and contribution to ongoing quality 

assurance efforts has greatly benefitted the project: “3D Geological and Hydrogeological Modeling of the 

Paleozoic Bedrock of Southern Ontario.”  

Maia completed an Honours BSc in Geology and Physical Geography at Western University and has a 

strong knowledge and passion for blending the two disciplines together in the study of the earth. Maia is 

an avid outdoor enthusiast and is always searching for new areas to explore and indulge in her love of soil, 

rocks, and rivers. 

NOTES 
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Select Cores of Ontario 

The following cores will be made available during the workshop segment for hands-on interactivity and 

discussion following a description from presenter Maia Somers: 

 

Well 
Licence 

Location (COUNTY-
Township-Lot-

Concession) Well Name 
Core 

Number 
Rock 

Formation Significance 

T011552 ESSEX-Sandwich West MTO X11-5 1118 Dundee Hydrocarbons 

T006078 ELGIN-Yarmouth 9-1 OGS 82-3 861 Amherstburg Environment and Risk 
Management - Regional 

aquifer, salty or 
sulphurous, can exhibit 

artesian flow 

T007529 LAMBTON-Enniskillen-
18-1 

Imperial 831 
(GBS-26) 

595 Dundee Hydrocarbons – Ontario’s 
First Oil Pool 

T003563 HURON-Goderich-2-MC Domtar 
Goderich 

S.T.#1 

1072 Salina Energy Storage – 
Potential for Compressed 

Air Energy Storage in 
Caverns 

T005813 KENT-Tilbury East-4-IX Consumers 
33409 

751 Guelph Energy 
Storage/Environment 

and Risk Management – 
Natural Gas Storage in 

Lambton County, 
Important Regional 
Aquifer Shallower 

T006056 Bruce-Albemarle-25-W OGS 82-4 1103 Ordovician, 
Precambrian 

Understanding deep 
rocks 

 

The OGSR Library has initiated a catalogue of high-resolution core photographs to help our clients 

conduct their research remotely and more efficiently. Each core is photographed dry, wet, and under 

ultraviolet light. Over 13,000 photographs have been taken of approximately 4,350 core boxes. 

A small number of photographs for the above cores have been printed in the back of this program.  
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Exhibitor Biographies 
 

Baker Hughes 

Baker Hughes, a GE Company brings fullstream capabilities to clients in oil and gas fields in Canada and 

around the world to help get maximum value from your reservoir.  

BHGE delivers improved operating efficiency, lower risk and maximum hydrocarbon recovery. 

BHGE defines “Generating Collaborative Energy” as deploying our experts to work with clients to evaluate 

their needs and then engineer solutions from our wide range of innovative technologies to match each 

application. 

Serving Ontario clientele for 30 years with an experienced crew of over 20 years of individual experience 

with proven service and safety records.   
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LimeGREEN Equipment Inc. 

1183 Barton St. E PO Box 47629 

Hamilton, Ontario 

L8H 7S7 

 

Owner Operator: Kevin Bailey 

Phone: 905-973-9560 

Email: kbailey@limegreeninc.com 

Website : www.limegreeninc.com 

 

LimeGREEN Equipment Inc. Canadian owned and operated, environmental equipment rental house. With 

equipment yards located in Hamilton, Barrie, Trenton and Ottawa, Ontario. LimeGREEN specializes in 

storage tanks, filtration equipment, pumps, berms and flow meters, etc. Whether your application is 

industrial services, construction, remediation, pipeline, municipal, mining or emergency response, 

LimeGREEN's experience has you covered. Contact us to see how we can work with you to save you time 

and money. 
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Ministry of Natural Resources and Forestry, Petroleum Operations Section 

 

Location: 

MNRF – Petroleum Operations Section 

659 Exeter Road, 

London ON 

N6E 1L3 

  

Email: POSrecords@ontario.ca 

Website: www.ontario.ca/petroleum 

Phone: 519-873-4634 

  

The Petroleum Operations Section with the Ministry of Natural Resources and Forestry in Ontario is 

regulator for wells used for oil and natural gas production, salt solution mining, underground storage, oil-

field fluid disposal, geological evaluation and compressed air energy storage. For more information visit 

www.ontario.ca/petroleum   
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Pinchin Ltd. 

Pinchin Ltd., part of the Pinchin Group of Companies, is one of Canada’s largest environmental, 

engineering, health and safety consulting firms. The group employs over 750 staff in over 35 offices across 

the country. Established in 1981 by Dr. Don Pinchin to provide consulting services to the asbestos 

abatement industry, the company now provides services in: 

• Building Science & Sustainability, 

• Environmental Due Diligence & Remediation, 

• Emissions Reduction & Compliance, 

• Environmental Science, 

• Mechanical Engineering & Design, 

• Occupational Health & Safety, 

• Indoor Environmental Quality, 

• Hazardous Building Materials (Asbestos, Lead, Radon), 

• Laboratory Services (Asbestos, Mould, Odour, Legionella), 

• Training in all aspects of these fields. 

Pinchin can help you balance your business goals with an understanding of both natural and built 

environments, whether that means investigating what could be under the soil at a potential building site, 

or what’s inside the walls of your office complex. It's about understanding what these risks could mean to 

your bottom line. It’s ensuring the people in your organization work in a safe, healthy space, and that you 

are compliant with increasingly complex environmental, health and safety standards and laws. 
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Stream Flo Industries Ltd. 

Founded in 1962, Stream Flo Industries Ltd. has become a worldwide manufacturer and supplier of 

Wellhead and Christmas Tree equipment, Gate Valves, Actuated Valves and Check Valves.  Through our 

sister company, Master Flo Valve Inc., we have also become a leading manufacturer and supplier of 

Surface and Subsea Chokes and Control Valves to oilfields around the world. 

As a leading supplier of actuated wellhead and flowline emergency shut down valves, we have worked 

closely with many forward-thinking leaders in both the gas storage industry and within the OPI to provide 

innovative and purpose-built emergency shutdown valves to provide protection to the gas storage 

industries’ personnel, its facilities, its environment and its natural resources. 

Stream-Flo’s commitment to developing long-term partnerships with both its customers and their 

industry associates has allowed us to provide responsive and engineered solutions that address the 

unique challenges faced in the gas storage industry.  This has been to the benefit of not only our customers 

and their associates but also to the oil and gas industry as a whole. 

Stream-Flo sincerely thanks the gas storage industry and also the OPI for allowing us to be part of such a 

dynamic effort. 
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Wellmaster Pipe and Supply Inc. 

P.O. Box 456, 1494 Bell Mill Road 

Tillsonburg, Ontario 

Canada N4G 4J1 

Phone: 519-688-0500 

Toll Free: 1-800-387-9355 

wells@wellmaster.ca 

www.wellmaster.ca 

Wellmaster Pipe & Supply Inc. and its predecessors have served the North American energy and drilling 

sector with on-time delivery of high quality products and services since 1949. Wellmaster specializes in 

API grade coupling, API casing, thread and couple end finishing, reamed and drifted couplings, adapter 

couplings, weld rings, drive shoes and line pipe couplings. Additional products available through 

Wellmaster include Hunting TKC FJ-150 casing. 

Key to Wellmaster’s success has been strategic investments in technology and innovation. Wellmaster has 

been a member of the Innovators Alliance for more than 15 years and has made a $2.5 million investment 

in new technology, process and equipment in the last 25 months alone. 

Wellmaster currently has 16 lathes with plans to add additional production lathe capacity in 2018/19. 

Wellmaster has earned multiple awards as an elite supplier by its customers and been recognized twice 

by the Tillsonburg Chamber of Commerce for excellence in industrial achievement. 

The Wellmaster team is looking forward to seeing our long-term clients at EPEX 2018 and showing new 

clients our commitment to “Make a Difference” in their operations. 

  

mailto:wells@wellmaster.ca
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Student Poster Competition 
 

University and college students were invited to submit posters on themes of Ontario Energy or Geology. 

Posters are available for viewing outside of the main speaking area, behind the registration desk. Judging 

for the competition will take place during the first coffee break at 9:15AM. All conference participants are 

encouraged to read the posters and welcome the students. 

An OGSR Trust Scholarship will be awarded to the author of the top poster and two OGSR Trust Awards 

of Merit will be awarded to the top runner-up entries. 

 

Congratulations to our 2017 winners: 

 
Shuo Sun (left) receives his OGSR Trust Scholarship from OGSR Library manager Jordan Clark (right) 

OGSR Trust Scholarship:  

Shuo Sun: Paleokarst Features and Stratigraphy of the Late Silurian Bass Islands Formation, Southwestern 

Ontario 

OGSR Trust Award of Merit:  

Jai Duhan: Brine Disposal in Southwestern Ontario: A Siting Study to Support CAES Salt Caverns 

OGSR Trust Award of Merit:  

Paulina Marczak: Fracking Suitability Analysis of Kettle Point, Hamilton Group, and Marcellus Shale 

Formations: Southwestern Ontario Case Study  
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Ontario Petroleum Institute – Technical Volume Excerpts 
 

Now in its 56th year an extraordinary amount of valuable technical information has been presented at 

OPI conferences. A selection of material relevant to the themes of this year’s special conference have 

been reprinted here for your review, please enjoy. 

All volumes can be found online: 

http://www.ogsrlibrary.com/catalogue 

Archived Technical Papers for Block 1: Energy Storage 
Featured Article: Dyer, W.B. (1962). Underground Gas Storage in Ontario. Ontario Petroleum Institute 

Gold Volumes, 1(4). 

Additional References 

Carter, T. (2009). Bedded salt in Ontario: geology, solution mining, and cavern storage. Ontario Petroleum 
Institute Gold Volumes, 48(15). 

Manocha, J. (2006). Natural Gas Storage Reservoirs & Salt Caverns Storage – Ontario Update. Ontario 
Petroleum Institute Gold Volumes, 45(8). 

Martinson, E.V. (1969). Development and Operation of Northern Natural’s Aquifer Gas Storage Reservoirs. 
Ontario Petroleum Institute Gold Volumes, 8(4).  

Thompson, D. (1987). Bulk Transportation of Compressed Natural Gas in Ontario. Ontario Petroleum 
Institute Gold Volumes, 26(4). 

Wolnik, J. (2007). Gas Storage – The Past, Present and Future. Ontario Petroleum Institute Gold Volumes, 
46(11). 
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Archived Technical Papers for Block 2: Environment and Risk Management 
Featured Article: O’Shea, K., Fairbank, C., & O’Shea, H. (1996). Environmental Impact of Historical Oilfield Properties and 

Practices, Ontario. Ontario Petroleum Institute Gold Volumes, 35(12). 

Additional References 

Barrett, M. (2007). Energy, Education: The Key to Our Future. Ontario Petroleum Institute Gold Volumes, 46(13). 

McGovern, S. (1995). Risk Management. Ontario Petroleum Institute Gold Volumes, 34(3). 

O’Shea, K. (1993). Environmental Regulation of the Oil and Gas Industry in Ontario: Taming the Beast. Ontario Petroleum 
Institute Gold Volumes, 32(2). 

Shanoff, T. (2011). Spill Response at Oil and Gas Sites in the Information Age – Challenges and Successes. Ontario 
Petroleum Institute Gold Volumes, 50(17). 

Tasker, C. (2012). Source Protection Planning in the Thames-Sydenham and region. Ontario Petroleum Institute Gold 
Volumes, 51(13). 
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Archived Technical Papers for Block 3: Hydrocarbons 
Featured Article: Cater, T.R., & Castillo, A.C. (2003). 3D Mapping in the Subsurface of Southern Ontario Using GIS and 

Digital Petroleum Well Data. Ontario Petroleum Institute Gold Volumes, 42(18). 

Additional References 

Carter, T.R., Trevail, R.A., & Easton, R.M. (1993). Oil and Gas Accumulations and Basement Structures in Southern Ontario. 
Ontario Petroleum Institute Gold Volumes, 32(9). 

Elliot, C.B. (1991). Geographic Information Systems and Land Management in the Ontario Oil Patch. Ontario Petroleum 
Institute Gold Volumes, 30(6). 

Tillman, N., Sims, J., Vehrs, T. (1986). Generating and Evaluating Prospects with Play- Specific Geochemical Techniques. 
Ontario Petroleum Institute Gold Volumes, 25(9).
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Conference Survey and Feedback 
 

 

 

 

 

What did you think of EPEX 2018? 

 

Please take time to complete the survey enclosed in this program. Your feedback 

is much appreciated and incredibly valuable in helping us to deliver a better 

conference for you next year. 

Return your completed survey to the registration desk. 

 

See you in 2019! 
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Core Photos 
 

The OGSR Library catalogues 1,185 rock cores from 999 different Paleozoic wells from all parts of Ontario, 

including several from the far north basins. The OGSR Library rock core and rock chip (~13,000 locations) 

catalogue represents Ontario’s most significant and comprehensive resource for Paleozoic rock research 

and direct access to deep Paleozoic bedrocks. 

These cores are accessible to anyone for research purposes. A selection of cores was prepared by OGSR 

Library for EPEX to create an immersive hands-on experience with the geology and demonstrate cores can 

be found for just about any research purpose. The cores listed below have been matched to the relevant 

EPEX Blocks and sample photos can be found on the pages that follow. 

Block 1 – Energy Storage 

Photo 1: Well Licence T003563, Core 1072, Box 96, Top Depth 331.32 meters, Dry 

Significance: Salt mining, salt solution mining, cavern storage and compressed air energy storage 

Photo 2: Well Licence T005813, Core 751, Box 187, Top Depth 443.2 meters, Wet 

 Significance: Natural gas storage in Guelph fm. 

Block 2 – Environment and Resource Management 

Photo 3: Well Licence T006078, Core 861, Box 49, Top Depth 153.0 meters, Wet 

Significance: Amherstburg fm., can be regional aquifer, salty or sulphurous, can exhibit artesian 

flow 

Block 3 – Hydrocarbons 

Photo 4: Well Licence T007529, Core 595, Box 5, Top Depth 120.4 metres, Wet 

Photo 5: Well Licence T007529, Core 595, Box 5, Top Depth 120.4 metres, Ultraviolet Fluorescence  

Significance: Dundee fm. oil staining 



 

 

 

 

  



 

 

 

 

  



 

 

 

 

  



 

 

 

 

  



 

 

 

 


