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ABSTRACT 9 

 10 

The rapidly increasing number of orphan wells in Alberta is a significant issue, as there 11 

are high costs associated with abandonment and reclamation. Immediate action is needed as 12 

current regulation is not adequate to fund and resolve this ongoing problem. This paper examines 13 

new policy options for addressing this issue. Policies that are effective and feasible will help 14 

address this issue more quickly. Enabling the use of an evaluation system, and repurposing of 15 

orphan wells, provides a viable alternative solution focused on prioritizing legacy wells for 16 

abandonment and reclamation. Meaningful engagement with Indigenous communities is critical 17 

to the future of energy development in Alberta. Through building collaborative partnerships 18 

between government, Indigenous communities and industry, the impact and potential 19 

opportunities of orphan wells can be addressed. 20 

 21 

  22 
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INTRODUCTION 23 

In Alberta, wells are categorized as active, inactive, suspended, abandoned, and 24 

reclamation certified by the Alberta Energy Regulator (AER)
1
. The Orphan Well Association 25 

(OWA) defines an orphan well as “not having a legally or financially responsible party that can 26 

be held accountable” (OWA, 2020). Over time, if oil and gas companies are no longer able to 27 

fulfill their obligations to maintain and monitor well sites, they are taken over by the AER and 28 

become part of the growing orphan well inventory. 29 

This paper explores new policy options for addressing the issue of orphan wells in 30 

Alberta. Beginning with an overview of the current status of orphan wells in Alberta, the 31 

background section provides supporting context. Key considerations are described in five main 32 

areas that analyze the environmental, legal, political, Indigenous and energy innovation, and 33 

financial factors that need to be considered when examining the policy options provided. This 34 

section is followed by a description and discussion of each of the four policy options, (1) 35 

addressing liability and funding issues, (2) enforcement of regulation for well clean-up, (3) 36 

utilizing an evaluation system for orphan wells and (4) repurposing orphan wells. Next, an 37 

evaluation of these options based on four criteria, implementation time, efficiency, feasibility, 38 

and effectiveness are used for comparison. Lastly, the potential to implement an effective change 39 

in policy that addresses the issue of orphan wells is demonstrated by two short case studies. 40 

BACKGROUND AND CURRENT STATUS 41 

 42 

The number of orphan wells registered in Alberta has increased from ~74 (Danchis et al., 43 

2017) in 2012-2019 to 2983 for abandonment and 3284 orphan sites for reclamation (OWA, 44 

2020b), and the number of inactive wells exceeds 93,000 (AER 2018a). During the same period, 45 

the number of wells reclaimed annually decreased by approximately 50% (Dachis et al., 2017). 46 

                                                
1
 Definitions for key terms are in Appendix A. 
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The cause of the decline is mainly economic, with an average cost of “$34,000 per well and 47 

$27,000 to reclaim a site," according to Lars DePauw, Executive Director of the OWA (OWA, 48 

2019a). According to Regan Boychuk of the Alberta Liabilities Disclosure Project (ALDP), the 49 

average clean-up cost per well may be closer to $229,000, a number based on an internal Alberta 50 

Energy Regulator study obtained through freedom of information request. (CBC, 2019a).51 

 52 

Figure 1: Left axis - Reported Orphan Well Association Inventory for wells to be abandoned and wells to be 53 
reclaimed. Note that the orphan results from 2019-2020 have not yet been reported in a published annual report. 54 
Right axis - average oil price/year is assumed as the annual average price for Edmonton Sweet for 2014-2017, then 55 
the price assumption is then the price assumption is the average for February 2018-2020 (OWA, 2020b) (OWA, n.d.) 56 
(OWA, 2019b) (Canada, 2020). 57 

A levy system managed by the AER and paid for by industry provides funding to the 58 

OWA. The levy system has not been able to support the increasing cost of orphan well liabilities. 59 

Many companies opt to suspend wells rather than abandoning and reclaiming them due to the 60 

high cost (Muehlenbachs, 2017). Alberta’s policies are similar to the USA in terms of 61 
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inconsistencies related to liability funding, suspension, and abandonment timelines (Ho et al., 62 

2016). Prior to the Redwater case, the OWA would have been one of the lower priority 63 

applications for insolvency reimbursements (Stewart and Cameron, 2019). After the Redwater 64 

case, courts determined that the obligation of a company to fulfill its environmental and other 65 

monitoring requirements was as high a priority as other financial interests in insolvency cases 66 

(Stewart and Cameron, 2019). The province of British Columbia (BC) is in the process of 67 

establishing legal timelines for restoring oil and gas wells, making it the first province in western 68 

Canada to do so (BC Oil and Gas Commission, n.d.). AER’s Licensee Liability Rating (LLR) 69 

Program is currently under review by the Provincial Auditor. The AER may need to make 70 

updates to the LLR program to better reflect the current industry (Financial Post, 2020a). 71 

Companies currently do not need to post bonds upfront to collect security for abandonment and 72 

reclamation (Dachis et al., 2017). Alberta’s orphan well levy continues to use numbers from a 73 

time of high oil prices (Alboiu, 2019). New policies need to be developed that will assist industry 74 

in fulfilling their obligations. 75 

 76 
Figure 2: Developing a new evaluation system that unlocks alternative opportunities for orphan wells (Alexander et 77 
al., 2019). An upcycled well is an orphan well that could be repurposed for alternative use. 78 
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Repurposing wells is not a new idea, wellbore injection for deep wells used for CO2 79 

capture and storage has been studied previously (Glazewski et al., 2014). However, using an 80 

evaluation system to determine suitable repurposing options for orphan wells is novel. The 81 

technical specifications of selected wells could be used to triage and rank orphan wells for new 82 

applications. Repurposing wells could decrease the number of orphan wells that require 83 

abandonment and reclamation. Innovative and timely solutions to address this problem are not 84 

supported by current policy. If a trustee were able to use a triage system to evaluate their well 85 

inventory for reuse potential, they could attribute new value to individual wells that would 86 

otherwise be considered a liability. However, repurposing options are not currently viable due to 87 

the limitations of license transfer and permitted uses. Not all license transfer requests are 88 

approved by the AER (de Beer, 2016) and the AER has the authority to issue abandonment 89 

orders (AER, n.d. b). Table 1 shows how the general scope of energy resource responsibilities for 90 

the AER has developed over the last 80 years. 91 

Table 1: Timeline of regulatory responsibilities for the AER (de Beer, 2016). 92 

1938 - 1957 1957 - 1971 1971 – 1995 1995 - 2007 2008 - 2013 2013 - Present 

Petroleum & 

Natural Gas 

Conservation 

Board 

Oil & Gas 

Conservation 

Board 

Energy 

Resources 

Conservation 

Board 

Alberta 

Energy & 

Utilities 

Board 

Energy 

Resources 

Conservation 

Board 

Alberta Energy 

Regulator 

 93 

Alberta’s regulation for orphan wells is based on a polluter pays principle stating that 94 

industry is responsible for the end-of-life liability costs. At the licencing stage, a party is required 95 

to pay a specific amount into a fund that is meant to cover the costs to abandon and reclaim 96 

orphan wells. In Alberta, the rapid change in the economic environment from the recent 97 
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downturn in oil and gas prices, has resulted in a significant increase in the orphan well inventory 98 

and a shortage of funds to cover the liability (Dachis et al., 2017). In order to cover the shortage 99 

of the OWA funding, the Alberta government has announced $100 million in funding in early 100 

March 2020 (Financial Post, 2020b). In April 2020, the Federal government announced $1.7 101 

billion to clean-up orphan wells, $200 million of which will also go directly to the OWA (Globe 102 

and Mail, 2020). However, this is not the first time the OWA operations have required this 103 

additional financial support. The Alberta government has provided funding on multiple occasions 104 

to address the issue of cleaning-up orphan wells, including $30 million in 2010 (OWA, 2016), 105 

$50,000 in 2012 (OWA, 2016), and $235 million in 2017 (Alberta, 2017). 106 

KEY CONSIDERATIONS 107 

 108 

1. Environmental Considerations 109 

 110 

If a well is not being used or properly abandoned, over time, the integrity of the well 111 

declines. Soil and groundwater contamination primarily occur where there is well degradation 112 

(such as corrosion, or casing shrinkage) that can lead to pathways for gases and/or liquids to 113 

migrate outside of the target zone (Ho et al., 2016). Keeping a well inactive, delays when a 114 

company needs to pay for abandonment, reclamation and remediation (Muehlenbachs, 2017). 115 

The number of inactive and abandoned wells in Alberta is increasing. The longer wells remain 116 

inactive or abandoned, the higher the environmental risk, leading to increased costs for 117 

remediation (OWA, 2019a). Environmental hazards include impacts on biodiversity, 118 

hydrogeology, surface water, soil and groundwater (Unger, 2013). Not only does contamination 119 

affect the environment, but it also poses a risk for public health and safety (Unger, 2013). 120 

Limiting the amount of time that wells can remain inactive could reduce liability to the public 121 

(Muehlenbachs, 2017). 122 
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2. Political Considerations 123 

 124 

Energy resources are entwined with political issues because they are not evenly 125 

distributed across Canada or globally. In Alberta, the AER is responsible for the enforcement of 126 

all acts related to energy development (de Beer, 2016). Other provincial authorities may also be 127 

involved depending on the sensitivity of the development area and other factors. There are also 128 

national regulators and environmental agencies that may oversee energy development in Alberta, 129 

especially if it involves waterways, or crossing borders (interprovincial or international). The 130 

Federal government has external obligations and foreign trade agreements that include energy 131 

produced in Canada (Canada, 2014). There are constitutional mandates for the Federal 132 

government to consult and accommodate with First Nations. Businesses are growing mindful 133 

about doing what is right and aligning with the Truth and Reconciliation Commission calls to 134 

action number 92. Building meaningful, trusting, and culturally appropriate relationships with 135 

Indigenous communities is beneficial for everyone. 136 

3. Indigenous and Energy Innovation Considerations: 137 

“Canada’s economic future is dependent upon natural resource and energy development, and 138 

has therefore become inextricably linked to the rights and interests of Canada’s Aboriginal 139 

peoples.” (Laurin and Jamieson, 2015) 140 

 141 

Guidance from Indigenous leaders in various communities has improved understanding 142 

regarding whether some are interested in orphan wells beyond the liability. As with any energy 143 

development projects, if wells are on or near Indigenous treaty, territorial or traditional land use 144 

areas, we must aspire to obtain free, prior and informed consent. Indigenous peoples should be 145 

able to decide themselves if, and how they want to be involved in development projects. 146 

Many resources can facilitate partnerships with Indigenous communities. Not all 147 

communities are looking for economic or development benefits in a partnership. Some 148 
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communities are interested in cultural or social benefits. A good partner with Indigenous 149 

communities would aspire for deep consultation, or “Kawithap’matoa” (Lertzman, 2020) with 150 

the community. To go forward in a good way, it was decided that while exploring the orphan 151 

well issue, there should be no barriers to Indigenous involvement in innovative energy 152 

development projects. 153 

4. Legal Considerations 154 

 155 

Due to a shift in the legal framework (Table 2), now is the time to consider life cycle 156 

options of oil and gas development moving forward. Both levels of government understand the 157 

urgency to generate jobs while addressing the orphan well crisis. Future consultation between 158 

industry, Indigenous, and government needs to be mindful so that innovative solutions can be 159 

tested to reduce financial and environmental liability from orphan wells. 160 

Table 2: Legal precedents, new and updated laws that create space for better management of orphan well sites and 161 
strengthen Indigenous involvement in energy development projects. 162 

 Date Key Groups Key Points 

Redwater  2015-2019 ● Redwater Energy 

Corporation 

● AER, OWA 

● Bankruptcy, trustees attempted to 

ensure: Creditors>>>Environment 

● Lawsuit: supported trustees 

● Appeal Result:  

○ Creditors = Environment 

(Stewart and Cameron, 2019) 

Bill 12 2020 ● Alberta Government 

● OWA, AER 

● Oil and Gas Companies 

● The Liabilities Management 

Statutes Amendment Act, 2020 

● Enables OWA to better manage 

and accelerate the clean-up of 

orphan sites. 

(Alberta, 2020) 

IOGC 1995-2020 ● Indigenous Oil and Gas 

Canada 

● Government of Canada 

● Indigenous Resources 

Canada 

● Indigenous communities 

● Indigenous communities may stop 

work of energy companies 

○ Work may continue after an 

assessment 

● Offsets area around reserve lands 

○ Royalties must still be paid to 
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● Energy companies Indigenous communities 

● First Right of Refusal to Leases in 

offset area. 

(IOGC, n.d.) 

BC DRIP 2019 ● Indigenous Peoples 

● Government of British 

Columbia 

● Sets a process to align BC laws 

with UNDRIP 

● Action plan required 

● Framework provided for decision-

making. 

(BC, n.d.) 

 163 

5. Financial Considerations 164 

 165 

Abandonment and reclamation of well sites present financial liabilities for the licensee. 166 

As of April 4, 2020, the AER estimates that across the province of Alberta, the total oil and gas 167 

liabilities are approximately CAN $58.65 billion (CBC, 2019b). However, the ALDP estimates 168 

between $40-70 billion will be required to clean-up Alberta’s oil and gas wells (ALDP, 2020). 169 

The number of inactive wells is steadily increasing since oil and gas prices are currently 170 

exceptionally low in Alberta (Dachis et al., 2017). Industry funding for clean-up will be 171 

inadequate to cover the increasing financial costs (Muehlenbachs, 2017). The number of orphan 172 

wells and their environmental effects will likely continue to increase. Therefore, industry will 173 

have difficulty covering the growing cost of clean-up (de Beer, 2016). The financial burden of 174 

these liabilities is significant and is not being addressed by industry in a timely manner to 175 

mitigate the risk for the province (Muehlenbachs, 2017). Therefore, financial considerations need 176 

to include these future costs. Inactive wells rarely become active again, and current policies do 177 

not reflect how inactive wells will affect orphan wells numbers in the future (Muehlenbachs, 178 

2017).  179 
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POLICY OPTIONS 180 

 181 

In order to address the issue of orphan wells, policy options need to be outlined and 182 

evaluated. The following four policies are described. (1) addressing liability and funding issues, 183 

(2) enforcement of regulation for well clean-up, (3) utilizing an evaluation system for orphan 184 

wells and (4) repurposing orphan wells. 185 

The existing levy system is managed by the AER, which provides funding to the OWA to 186 

abandon, reclaim and remediate orphan well sites. Oil and gas companies are obligated to fulfill 187 

their reclamation and remediation duties. However, the levy system has not been able to support 188 

the increasing cost of orphan well liabilities (Muehlenbachs, 2017). The latest changes in the 189 

financing and regulatory framework for orphan wells provide opportunity to integrate 190 

repurposing options and increase revenue to address wells that require remediation (BOE Report, 191 

2020). The following policy options are potential ways of addressing issues that have continued 192 

to exist in funding the reclamation of orphan wells, and barriers for repurposing wells. 193 

1. Addressing Liability and Funding Issues 194 

 195 

Addressing liability and funding issues for companies that could repurpose suitable wells 196 

would be a step towards shifting orphan wells in Alberta from a liability to an opportunity. There 197 

are a few ways to address liability issues and funding that have been previously discussed in 198 

literature (Dachis et al., 2017; de Beer, 2016; Ho et al., 2016; Lim 2018; Green 2019). Collecting 199 

the funds necessary to abandon and reclaim wells in a timely fashion has not been able to keep 200 

pace with increasing numbers of orphan wells (Lim, 2018). There are a few ways in which 201 

liability issues and funding could be addressed, including a fund used for the reclamation of 202 

legacy wells (de Beer, 2016), upfront financial security or insurance (Lim, 2018), or other ways 203 

of developing a sustainable funding model for well abandonment. 204 
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The AER requires financial backing to cover liabilities that are used in the case of 205 

insolvency or bankruptcy (Lim, 2018). This current regulatory system and the tax incentives that 206 

are available for alternative purposes, including geothermal, has deterred the capital investment 207 

required in order for innovation in this sector to occur (Jeneroux, 2017). Changing licencing 208 

regulation and increasing the scope of responsibilities of the OWA has increased the ability for 209 

industry to explore alternatives. 210 

2. Enforcement of Regulation for Well Clean-up 211 

 212 

Enforcing current regulations for the funding and requirements of industry for well clean-213 

up is another way to address the issue of orphan wells. Tightening these requirements for 214 

maintaining temporary abandonment status may reduce the number of inactive wells that have 215 

the potential to become orphaned. Regulations are in place, set by the AER that requires industry 216 

to fund and be held accountable for the reclamation of wells (AER, n.d., a). The OWA is 217 

responsible for managing this process (OWA, 2020a). The regulatory framework is designed to 218 

monitor inactivity, suspend wells when required, and enforce compliance (Romaniuk, 2017). The 219 

AER can ensure that a company has enough assets to cover their liabilities and that there are 220 

funds to cover the reclamation of any wells that become orphaned (Romaniuk, 2017). Strict 221 

enforcement of abandonment timelines for inactive wells addresses the issue of the growing 222 

number of orphan wells (Ho et al. 2016). The AER has the legal authority to force a well to be 223 

abandoned under the Oil and Gas Conservation Rules (Alberta, n.d.). If the number of inactive 224 

wells is decreased by industry through enforcement of a strict timeline, this will reduce the 225 

overall liability of orphan wells in Alberta (Green, 2019). Restricting how long wells remain 226 

inactive, reduces the potential liability from environmental impacts (Lim, 2018). 227 

3. Utilizing an Evaluation System for Orphan Wells 228 

 229 
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Using an evaluation system that could triage a well (orphan or otherwise) for potential 230 

reuse applications is another way to support alternative use. It can be viewed as a first step 231 

towards supporting a transition to repurposing orphan wells. It could also be implemented 232 

simultaneously with the fourth policy option, repurposing orphan wells to quicken 233 

implementation and increase the effectiveness of both options. The evaluation system in the 234 

flowchart below was created using an accurate range of variability around existing well 235 

specifications. Key parameters of different aspects of wells such as production history, wellbore 236 

integrity, reservoir properties, thermal gradients and relative energy distributions were analyzed. 237 

Prioritizing wells, that are most suited for upcycling and integrating an evaluation 238 

framework, will direct funding towards legacy wells and the most problematic orphan wells for 239 

reclamation. In Figure 3, a flowchart demonstrates the evaluation of wells based on technical 240 

specifications. This will assist in prioritizing wells that require reclamation and determining wells 241 

suitable for repurposing. Generally, wells fall into three categories; green, yellow, and red, with 242 

the following descriptions in Table 3. 243 

Table 3: General categorization of wells. 244 

GREEN: 
● still producing, or potentially have resource benefits above or below 

the current well depth. 

YELLOW: 

● may still be producing, or have an excellent well structure/integrity, 

● potential to be used for: 

○ extraction of other fluids or gases, 

○ as an injection or storage well for carbon capture sequestration 

programs, 

○ or could be capped effectively and abandoned safely, receive 

their certification and progress to remediation of the well site. 

RED: 

● integrity is suspected to be poor, 

● potential leaking issues already known, 

● H2S may be a concern and/or there are other contamination concerns 

(receptors nearby, water sources, etc.), 

● unlikely to be repurposed because of significant liability risks, 

● priority for remediation and abandonment. 
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 245 

Figure 3: Evaluation System Flowchart (Alexander et al. 2019). 246 

4. Repurposing Orphan Wells 247 

 248 

There is industry interest and a high degree of potential for orphan wells to be repurposed 249 

for other technologies (CBC Radio, 2020). Repurposing of existing wells and modification of 250 

infrastructure specifications for new wells offers a range of solutions to some genuine challenges 251 

being faced by the energy sector in Alberta today. Different repurposing options include 252 

Compressed Air Energy Storage (CAES), geothermal development, waste disposal, mineral 253 

mining, CO2 Storage (CCS), and Enhanced Oil Recovery (EOR). These options provide an 254 

alternative solution to immediate reclamation for orphan wells. If this approach were adopted, it 255 

also has the potential to be applied to inactive wells, which could further offset the number of 256 

orphan wells that would need to be reclaimed. 257 
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Now that conditions, under which wells are allowed to be transferred from one operator 258 

to another will be broadened, and the scope of responsibilities of the OWA expanded, the AER 259 

will be able to reduce the number of orphaned wells more easily (CBC, 2020). The OWA will 260 

now have the capacity to use the funding for orphan wells not only for clean-up, but also to cover 261 

the cost of managing the operation of wells and the associated infrastructure (BOE, 2020). This 262 

has transformed the nature of the OWA to take an operational role beyond environmental 263 

liability and reclamation management (Alberta, 2020). In conjunction with the first policy option, 264 

new funding provided by the Alberta and Federal governments of $100 million (Financial Post, 265 

2020b) and $1.7 billion, ($200 million of which will go directly to the OWA) (Globe and Mail, 266 

2020) could be used to support the repurposing of wells. Current regulation prevents companies 267 

from obtaining a license for reuse as the risk and liability outweigh the assets, meaning the LLR 268 

is too low to qualify for a loan (AER, 2016). Government funding could be used to provide a 269 

financial backstop to cover the cost of the liability so that it no longer outweighs the asset and 270 

permits a company to obtain the financial capital necessary to pursue reuse options (Green, 271 

2019). Alternatively, the Alberta government could retain the well license and instead partner 272 

with a company to repurpose a well, potentially increasing resource royalty revenues for the 273 

government. 274 

  275 
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 276 

EVALUATION OF THE POLICY OPTIONS 277 

 278 

The four policy options are compared in the sections below based on effectiveness, 279 

efficiency, feasibility and implementation time. Table 4 summarizes how the options compare on 280 

the basis of these criteria. 281 

 282 

 283 
Table 4: Comparison of the evaluation criteria of the four policy options. 284 

 
Addressing 

Liability and 

Funding Issues 

Enforcement of 

Regulation for 

Well Clean-up 

Utilizing an 

Evaluation 

System for 

Orphan Wells 

Repurposing 

Orphan Wells 

Implementation 

Time 
SLOW IMMEDIATE MEDIUM QUICK 

Efficiency INEFFICIENT INEFFICIENT EFFICIENT EFFICIENT 

Feasibility DIFFICULT IMPRACTICAL SIMPLE PRACTICAL 

Effectiveness HIGH LOW LOW HIGH 

 285 

1.  Addressing Liability and Funding Issues 286 

 287 

i.  Implementation Time: this is the slowest option to implement since there are several 288 

ways liability and funding issues could be addressed. The process of determining how policy 289 

should function to address liability and funding issues will require further research and 290 

discussion. The best way to implement these policy changes has not yet been determined. 291 

ii.  Efficiency: there is a great deal of complexity in determining the most beneficial policy 292 

or set of policies. Due to this complexity, pursuing this option would require further analysis. For 293 

this reason, this policy option is inefficient since it likely requires substantially more work to 294 

implement than the other options. 295 
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iii.  Feasibility: policy options that describe ways to address liability issues and funding have 296 

been described in previous literature (de Beer, 2016; Lim, 2018; Green, 2019). These issues 297 

continue to persist and therefore demonstrate that addressing these issues proves to be difficult. 298 

iv.  Effectiveness: developing policy to address these issues could coincide with the 299 

implementation of other options, which would significantly improve the orphan well situation in 300 

the long term. 301 

2.  Enforcement of Regulation for Well Clean-up 302 

 303 

i.  Implementation Time: this policy could take effect immediately if it were implemented, 304 

since there is no change to existing regulation, and implementation only requires literal 305 

execution. 306 

ii.  Efficiency: compared to repurposing orphan wells, enforcing a regulation that requires 307 

the reclamation of all orphan wells is inefficient. Since some wells have viable economic value, 308 

if all orphan wells are reclaimed, this value is wasted. 309 

iii.  Feasibility: this option is the least feasible due to current changes in economic and 310 

political circumstances in Alberta from falling oil prices and the global pandemic. Industry is not 311 

likely to have the financial capacity to cover the full cost of reclaiming all orphan wells, 312 

especially considering there will likely be a high increase in inactive wells that may become 313 

orphaned in the future. Additionally, the political implications of attempting to do so makes this 314 

option not viable. 315 

iv.  Effectiveness: although this option would be highly effective in addressing the funding 316 

required to reclaim orphan wells, other options have greater potential to have practical 317 

improvements. 318 

  319 
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 320 

3.  An Evaluation System for Orphan Wells 321 

 322 

i.  Implementation time: completing a technical assessment for wells requires a large 323 

amount of quantitative data. Some of this data is readily available; however, some of the 324 

specifications have not been matched to specific wells. Therefore, this data set is incomplete and 325 

would require further research and integration of data sets. If funding were allocated to 326 

completing this research, the implementation time to utilize the evaluation system would not 327 

necessarily be slow. However, this option cannot be implemented immediately. 328 

ii.  Efficiency: using an evaluation system improves efficiency by prioritizing wells that are 329 

either suitable for repurposing or narrowing in on wells that require immediate abandonment and 330 

reclamation. This reduces unnecessary reclamation of wells that could instead have economic 331 

potential. Even if this policy option were not implemented in conjunction with allowing wells to 332 

be repurposed, it would still help in prioritizing wells for reclamation. 333 

iii.  Feasibility: this option is a simple way to improve the clarity of the orphan wells 334 

situation and provide insight into the scope of the problem. It does not require any change in 335 

regulation and does not require any advances in technology. It is an option that could be adopted 336 

easily and immediately. 337 

iv.  Effectiveness: the benefit of using the evaluation system is that wells can be categorized 338 

and prioritized for reclamation or repurposing. The repurposing of wells would be based on the 339 

evaluation criteria and technical specifications necessary for different options. This policy option 340 

does not address the liability or funding issues, nor does it accelerate the reclamation of wells. It 341 

is instead an option to assist in prioritizing wells for repurposing or reclamation that could be 342 

used in conjunction with other policy options. 343 

 344 
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4.  Repurposing Orphan Wells 345 

 346 

i.  Implementation time: this is the fastest way to make a definitive impact by changing 347 

policy on the orphan wells issue. Allowing a broader range of options and solutions for orphaned 348 

wells would improve the speed with which the issue can be addressed. 349 

ii.  Efficiency: this policy option has the highest degree of efficiency. By allowing the 350 

repurposing of wells, these wells can become an opportunity to potentially create long term 351 

sustainable jobs and add to resource revenues in Alberta. Using the wells in this way would save 352 

on capital costs for the infrastructure required to construct sites for these alternative technologies. 353 

Repurposing wells saves on the capital required for infrastructure development of these 354 

alternative technologies and requires a similar labour skill set, meaning it would be efficient in 355 

transitioning oil and gas workers (BOE, 2020). If funding were used to encourage the 356 

repurposing of orphan wells, it would reduce reclamation efforts to only orphan wells that cannot 357 

be repurposed. 358 

iii.  Feasibility: there are multiple steps to execute the implementation of this approach. First, 359 

regulatory changes to allow for the repurposing of the wells and license transfer are required. 360 

Second, addressing issues of the financial capital required for a high enough LLR rating to 361 

receive a license is necessary in order to support business innovation in these alternative energy 362 

resources (AER, 2015), such as government funding support (as discussed above). Third, the 363 

evaluation of wells for repurposing options would require further data analysis for the technical 364 

specifications required for each option. This third step would be taken by industry, though 365 

government support may speed up the process. 366 

iv.  Effectiveness: repurposing orphan wells is a highly effective way to address this issue. 367 

Natural Resources Canada has stated there is enormous potential for alternative purposes (BOE 368 
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2020). Establishing a strict timeline to ensure that existing liabilities will be addressed. At the 369 

same time, licensees are still capable of either performing the closure work, re-activating wells or 370 

putting up security would also increase the effectiveness of this policy option (de Beer, 2016). 371 

CASE STUDIES – REPURPOSING ORPHAN WELLS 372 

 373 

The following two case studies demonstrate the feasibility and effectiveness of 374 

repurposing orphan wells by examining two repurposing options. There are wells that have the 375 

potential to easily and inexpensively be turned into CAES systems for solar power storage or for 376 

geothermal (heating, greenhouses and energy) development, as demonstrated below. Orphan 377 

wells, converted for CAES, can increase the production and performance of solar energy. 378 

Converting orphan wells for geothermal energy is also a viable option as Alberta has high 379 

geothermal potential (NADC, 2019, BOE, 2020). 380 

I. REPURPOSING A WELL FOR GEOTHERMAL ENERGY 381 

 382 

Some wells have the potential to easily and inexpensively be turned into CAES systems 383 

for solar power storage or for geothermal (heating, greenhouses and energy) development, as 384 

demonstrated by the two case studies below. Orphan wells, converted for CAES, can increase the 385 

production and performance of solar energy. Converting orphan wells for geothermal energy is 386 

also a viable option as Alberta has high geothermal potential (NADC, 2019; BOE, 2020). 387 

1. Significance: 388 

Geothermal energy is heat beneath the earth’s surface that originates from the outward 389 

flow of heat from the earth’s core and the decay of radioactive elements in the earth’s crust. It is 390 

typically harnessed by extracting heated water, referred to as geothermal fluid, from a subsurface 391 

geothermal reservoir (Barbier, 2002). 392 

Alberta has significant geothermal resources that may be developed to provide a 393 

renewable source of heat and power. Supporting the repurposing of orphan wells into geothermal 394 
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wells is a practical policy choice for several reasons (Leitch et al., 2017): (1) Geothermal and oil 395 

and gas technologies require similar technical and non-technical labour skills. (2) Both collect 396 

and use subsurface data regarding temperature and depth. (3) They both use wells drilled into the 397 

sub-surface to extract fluids. (4) They involve similar regulatory processes and approvals. (5) 398 

Both are subject to high financial risk. (6) Benefitting from oil sands demand for steam by 399 

providing incremental heat for bitumen processing through innovative enhanced geothermal 400 

systems technologies, recovery of injected heat, or other energy opportunities. 401 

 402 

Figure 4: Grid blocks of Alberta showing Theoretical Potential to 6 km (CanGEA, 2013). 403 

2. Methods: 404 

Geothermal potential and bottom-hole temperature distributions in Alberta have been 405 

analyzed, which are shown in Figure 4, and Figure 5 and typical geothermal potential in Alberta 406 

have been calculated with data in Table 5. The heat map in Figure 6, shows the bottom-hole 407 

temperature distribution in Athabasca County. Three wells were chosen as a case study to 408 

calculate the thermal gradient, which is shown in Figure 7. 409 

 410 

 411 
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 412 

Table 5: Geothermal parameters in Alberta 413 

Typical Parameters in 

Alberta 
Value 

Area, A 15 X 10
6
m

2 

Heat Reservoir Depth, D 400m 

Basement Rock Thermal 

Capacity, Cr 
920 J/(kg· ℃) 

Liquid capacity, Cw 4186.8 J/(kg·℃) 

Bottom-hole temperature, 

TB 
100℃ 

Annual average surface 

temperature, TU 
4℃ 

Porosity, φ 0.03 

 414 

 415 

Figure 5: Grid blocks of Alberta showing depth to a temperature between 80℃ and 119℃ (CanGEA, 2013). 416 
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 417 

Figure 6: Heat map of Athabasca County (NADC, 2019). 418 

 419 

 420 

1. Results: 421 

The potential of geothermal energy in Alberta is enormous, as the average thermal 422 

gradient in many sites of Alberta is much better than the global average (25~30 
o
C/km). 423 

Converting orphan wells into geothermal wells has both technical and financial benefits. 424 
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II. REPURPOSING A WELL FOR SOLAR ENERGY 425 

 426 

1. Significance: 427 

 428 

Increased global energy consumption has exacerbated the need for energy production and 429 

provides motivation to seek out alternative energy production methods. Solar energy, as a 430 

renewable and environmentally friendly energy, has become one of the best options. However, 431 

the fluctuations of this type of energy (variance in time of day and seasons) result in utilization 432 

issues. A proper energy storage system can help resolve this problem. 433 

2. Methods: 434 

The solar energy distribution in Alberta is shown in Figure 7. It indicates that the solar 435 

energy potential in Alberta is abundant. If solar energy is fully captured, the amount of energy 436 

production can be immense. However, without electricity storage, energy generated is wasted if 437 

it is not used immediately. Energy storage solutions are, therefore, essential. 438 

 439 

Figure 7: Solar energy distribution in Alberta (ALCES, 2020). 440 

 441 

 442 

Alberta has the unique advantage that it can conduct eco and environmentally friendly 443 

energy storage technology called CAES in the borehole (orphan well). As shown in Figure 8, 444 
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3402 orphan wells are distributed widely in Alberta, and a large number of them are located in 445 

the high solar energy potential area (as shown in Figure 7). If the orphan wells have good 446 

integrity, the whole CAES system can be built to use these wells. Research also demonstrates the 447 

feasibility of using CAES in a wellbore (Davidson et al., 2015). 448 

 449 

Figure 8: Orphan wells distribution in Alberta 450 

3. Results: 451 

A straightforward case study has been conducted in central Alberta for the 1000m
2
 area. 452 

The result shows that after considering the efficiency of the CAES system, the energy storage 453 

well can store and discharge 80% of the solar energy, which tends to be wasted. It can be 454 

concluded that CAES in orphan wells can help not only solar energy unitarization and 455 

management but also can be an effective way to repurpose orphan wells. 456 

CONCLUSION 457 

 458 

The rapidly increasing number of orphan wells in Alberta is a significant issue, as there 459 

are high costs associated with abandonment and reclamation. As time passes, wells degrade and 460 

lose integrity, resulting in increased costs. Urgent action is needed. Selecting policies that are 461 

effective and feasible will help address this issue more quickly. 462 
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Policies that enable the use of an evaluation system to categorize wells suitable for 463 

repurposing provides a viable alternative solution that enables focus on prioritizing legacy wells 464 

for abandonment and reclamation. A regulatory framework is needed that allows for the 465 

repurposing of orphan wells while enforcing existing regulations for the industry. 466 

The case studies of solar and geothermal energy demonstrate the immense potential for 467 

repurposing wells. The integration and analysis of data sets will support policies related to 468 

evaluation and repurposing orphan wells. Quantitative analysis of each reuse option is the 469 

primary technical step required to move forward and collaboration will be key to moving 470 

forward. 471 

Meaningful engagement with Indigenous communities is critical to the future of energy 472 

development in Alberta. This happens when business practices imbed and honour the Truth and 473 

Reconciliation Commission calls to action number 92 and Section 35 of the Canadian 474 

Constitution. Through these partnerships, the impact and potential opportunities of orphan wells 475 

can be addressed.  476 
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APPENDIX A 477 

 478 

Definitions 479 

 480 

Abandonment: the process of plugging a well to permanently isolate any open hydrocarbon 481 

bearing formations and cutting and capping the casing strings below the ground surface, all in 482 

accordance with the applicable requirements in Directive 020: Well Abandonment (AER, 2018b). 483 

(AER, 2017) 484 

 485 

Inactive Well: If a well has not produced oil or gas, injected fluids or disposed of wastes for six 486 

or twelve months, it would be classified as inactive (AER, 2018a). 487 

 488 



 

27 

(AER, 2017) 489 

 490 

Integrity: the integrity of a well is subjective and ranges between wells that require immediate 491 

reclamation to wells that are inactive but have the potential to continue to produce oil. It is 492 

important to note that as time passes, the integrity of a well degrades. Therefore, action should be 493 

taken urgently to address outcomes (including upcycling and reclamation). 494 

 495 

Orphan Well: refers to abandoned oil and gas wells permanently taken out of production, often 496 

based on financial, environmental, or other considerations, including policy changes. Orphan 497 

wells that leak may cause environmental issues resulting from fugitive gas emissions (often 498 

methane) to the atmosphere and the groundwater (AER, 2017). 499 

 500 

Policy: a set of ideas or a course of action adopted or proposed by the government (Green, 2019). 501 

 502 

Polluter Pays Principle: CEPA 1999 embodies the principle that users and producers of 503 

pollutants and wastes should bear the responsibility for their actions. Companies or people that 504 

pollute should pay the costs they impose on society (Canada, 2019). 505 

 506 

 507 

 508 

 509 

 510 
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Reclamation: the post-abandonment restoration of a wellsite to a state that is functionally 511 

equivalent to the pre-disturbance of the land. This includes remediation activities. 512 

(AER, 2017) 513 

 514 

 515 

Regulatory Requirements: any restriction, duty or obligation imposed upon a regulated party or 516 

person by legislation, approval, order, direction, declaration, or other document issued by the 517 

AER. 518 

 519 

TRC Call to Action: (Truth and Reconciliation Commission of Canada, 2012) 520 

 521 

Business and Reconciliation 522 

 523 

92. We call upon the corporate sector in Canada to adopt the United Nations Declaration on the 524 

Rights of Indigenous Peoples as a reconciliation framework and to apply its principles, norms, 525 

and standards to corporate policy and core operational activities involving Indigenous peoples 526 

and their lands and resources. This would include, but not be limited to, the following: 527 

 528 
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i. Commit to meaningful consultation, building respectful relationships, and obtaining the free, 529 

prior, and informed consent of Indigenous peoples before proceeding with economic 530 

development projects. 531 

ii. Ensure that Aboriginal peoples have equitable access to jobs, training, and education 532 

opportunities in the corporate sector, and that Aboriginal communities gain long term sustainable 533 

benefits from economic development projects. 534 

iii. Provide education for management and staff on the history of Aboriginal peoples, including 535 

the history and legacy of residential schools, the United Nations Declaration on the Rights of 536 

Indigenous Peoples, Treaties and Aboriginal rights, Indigenous law, and Aboriginal–Crown 537 

relations. 538 

 539 

This will require skills based training in intercultural competency, conflict resolution, human 540 

rights, and anti-racism. 541 

 542 

Canadian Constitution Section 35: (The Constitution Act, 1982, being Schedule B to the 543 

Canada Act 1982 (UK), 1982, c 11) 544 

 545 

Recognition of existing aboriginal and treaty rights: 546 

(1) The existing aboriginal and treaty rights of the aboriginal peoples of Canada are 547 

hereby recognized and affirmed. 548 

Definition of "aboriginal peoples of Canada": 549 

(2) In this Act, "aboriginal peoples of Canada" includes the Indian, Inuit and Métis 550 

peoples of Canada. 551 

Land claims agreements: 552 

(3) For greater certainty, in subsection (1) "treaty rights" includes rights that now exist by 553 

way of land claims agreements or may be so acquired. 554 

Aboriginal and treaty rights are guaranteed equally to both sexes: 555 

(4) Notwithstanding any other provision of this Act, the aboriginal and treaty rights 556 

referred to in subsection (1) are guaranteed equally to male and female persons. 557 

 558 

35.1 Commitment to participation in constitutional conference: 559 

The government of Canada and the provincial governments are committed to the 560 

principle that, before any amendment is made to Class 24 of section 91 of the 561 

"Constitution Act, 1867", to section 25 of this Act or to this Part, 562 

 563 

(a) a constitutional conference that includes in its agenda an item relating to the 564 

proposed amendment, composed of the Prime Minister of Canada and the first 565 

ministers of the provinces, will be convened by the Prime Minister of Canada; and 566 

(b) the Prime Minister of Canada will invite representatives of the aboriginal peoples 567 

of Canada to participate in the discussions on that item. 568 

 569 

UNDRIP (United Nations Declaration on the Rights of Indigenous People): (BC, n.d.) 570 
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In 2007, the United Nations General Assembly adopted the United Nations Declaration on the 571 

Rights of Indigenous Peoples (UN Declaration). It includes 46 articles covering all facets of 572 

human rights of Indigenous peoples such as: 573 

● Culture, identity, religion, language, health, education, community 574 

The UN Declaration emphasizes the Indigenous peoples' rights to live in dignity, to maintain and 575 

strengthen Indigenous institutions, cultures and traditions and to pursue self-determined 576 

development, in keeping with Indigenous needs and aspirations. The UN Declaration has been 577 

adopted by 148 nations. 578 

 579 

 580 

 581 

 582 

 583 

 584 

 585 

 586 

 587 

 588 

 589 

 590 

 591 

 592 

 593 

 594 

 595 
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