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Motivation: 
Declines in oil and gas sector

• Since 2008, OECD economies have 
grown without increasing oil 
consumption

• Major factors are:
Growing acceptance of CO2 induced 

climate change  

Improved levels of energy efficiency

Declining Energy Return on Energy 
Investment for unconventional fields

Higher costs for new oil and gas 
developments

http://thinkprogress.org/climate/2016/02/22/3720343/peak-oil-demand
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Motivation:
Technical and economic breakthroughs in solar 
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Motivation:
Energy production vs. Unit cost

Annual Oil Production and $/barrel
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Annual Solar production and $/Watt
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http://cleantechnica.com/2014/09/04/solar-panel-cost-trends-10-charts/
https://en.wikipedia.org/wiki/Solar_power

After Steven Kopits, 2014

Solar costs < $0.04 /kWh  < $20/bbl
(Sept. 2016)

http://energypolicy.columbia.edu/events-calendar/global-oil-market-forecasting-main-approaches-key-drivers

http://cleantechnica.com/2014/09/04/solar-panel-cost-trends-10-charts/


2019 World Energy Council world-wide survey
Oil and gas decomissioning liabilities > $300 Billion
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https://www.worldenergy.org/assets/downloads/Innovation-Insights-Brief-Energy-Infrastructure-Affordability-Enabler-or-Decarbonisation-Constraint.pdf

https://www.worldenergy.org/assets/downloads/Innovation-Insights-Brief-Energy-Infrastructure-Affordability-Enabler-or-Decarbonisation-Constraint.pdf


Motivation:
Challenges to Alberta’s oil and gas industry

• Increasing dependence on 
unconventional gas and oilsands
High production costs

• Lack of bitumen refining capacity

• Key producers (Saudi) motivated to 
sell low cost/high quality oil before 
demand decreases further

• Declining oil industry results in high 
unemployment and lower royalties

http://business.financialpost.com/news/energy/the-firm-that-brought-foreign-money-to-the-oilsands-sees-sun-setting-on-canadian-crude
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Motivations:
Declining production from conventional fields
• Southern Alberta fields are mature 

• Peak oil production in mid 1970s

• Rising costs for decreasing return

• Investment shifted to unconventional:
• Northern Alberta oilsands and shale plays

• Even higher production costs

• Major impact on employment and rural 
economies 
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Challenges:
Rapid increase in O&G liabilities
• Only 79,826 wells have been 

reclaimed to date (16%)

• 75,132 abandoned wells 
awaiting reclamation

• 81,672 suspended wells require 
abandonment

• 156,804 leases (313,608 acres) 
require surface reclamation

• Liabilities are estimated to be 
between $30 and $100 billion
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Challenges:
Rapid increase in O&G liabilities
• Significant delays in lease reclamation

• Many mature assets sold to smaller 
companies without adequate financial 
resources 

• From 2012 to 2017, OWA inventory increased 
from 74 to 1,778 due to bankruptcies

• Nearly 30 more O&G companies currently in 
receivership 

• Landowners seeking compensation from ARSB 
for unpaid lease rentals

• Rural municipalities owed more than $81M in 
unpaid property taxes

https://rmalberta.com/news/rural-municipalities-out-more-than-81-million-in-unpaid-taxes-from-oil-and-gas-companies/http://www.orphanwell.ca/wp-content/uploads/2018/10/OWA-2017-18-Ann-Rpt-Final.pdf
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https://rmalberta.com/news/rural-municipalities-out-more-than-81-million-in-unpaid-taxes-from-oil-and-gas-companies/


Challenges:
Rapid expansion of renewable energy
• Renewable energy now less 

expensive than fossil fuels
• Wind ($0.037/kWh)
• Solar ($0.048/kWh)

• Lowest cost projects are usually 
the largest
• Require major land allocations
• Often need costly transmission 

and distribution upgrades
• Frequently rely on experienced, 

out-of-province crews and 
expertise
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Challenges:
Rapid expansion of renewable energy
• Government goal of 5,000 MW 

requires more than 35,000 acres

• Major pressure on agricultural 
lands
• Currently approved projects 

require more than 9,000 acres 

• Regulatory processes not fully 
developed

• No clear guidelines on final 
reclamation, etc.
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https://www.cbc.ca/news/business/renewable-energy-alberta-1.4614527



Challenges:
Rising electricity prices caused by delivery charges

• Large scale generation projects 
(non-renewable and renewable) 
often require upgrades to the 
transmission and distribution 
networks.

• System upgrades are passed along 
to consumers at cost plus 8% profit

• Since 1999, energy costs have 
fallen due to competition

• Delivery charges (which are a 
virtual monopoly)  have tripled
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(LeRon Torrie, 2015)



Proposed Solution: 
Converting oil and gas leases to renewables
155,610 inactive wells  

311,220 acres requiring reclamation

5,000 MW planned :

35,000 acres required for solar
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Proposed Solution: 
Converting oil and gas leases to renewables

Convert abandoned leases to small 
scale solar generation

• Stable, secure power costs 
• $50/MHh
• Generate GHG offsets: $18/MWh

Total market (assuming 10% leases) 
• Over 30,000 acres available for solar
• Abandonment :        >  $1.5 billion
• Solar construction:  > $12.3 billion

Decrease abandonment/reclamation 
costs up to  40%
Save 25% on solar installations
Defer reclamation>$10K/lease: $205M
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Past obstacles

• Regulatory uncertainty 
(compounded by Redwater case)

• Oil companies unwilling to discuss 
Asset Retirement Obligations

• No formal AER process for 
transferring lease responsibilities 
without removing roads and 
powerlines 

• OWA mandate restricted to lease 
closure activities

• Local governments had no 
framework for approving these 
developments

https://www.cbc.ca/news/business/orphan-well-supreme-court-oilpatch-1.4997355
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Recent Advances

• July, 2018: New AER regulation 
(SED: 002) allows for partial 
reclamation and overlapping 
surface leases

• Nov. 2018, received support from 
surface rights association

• Dec. 2018: received landowner 
support to explore options for 
problem orphan well lease

• Jan. 2019, SCC decision in favour of 
the AER in the Redwater case

• Jan. 2019, OWA exploring alternate 
lease transfer options https://www.cbc.ca/news/business/supreme-court-redwater-decision-orphan-wells-1.4998995
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MD of Taber/RenuWell Solar Development Project:
Funded by Municipal Climate Change Action Centre

MD of Taber chosen to create 

“Best Practice Guidelines” for Alberta 
Municipalities 

• Working with MD of Taber to:
• Engage stakeholders to determine needs 

and priorities
• Develop templates for:

• Land use Bylaws
• Development approvals
• Taxation
• Emergency response
• Assessing infrastructure impacts
• Reclamation of solar projects

• Determine which leases are best candidates 
for solar conversion

• Create value for the community
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Why the MD of Taber?

• More than 3000 inactive wells 

• World-class wind and solar 
resources
• Two major wind projects
• Six utility scale solar projects in 

various stages of development 

• Exceptional land management 
policies

• Comprehensive renewable energy 
policy framework with priority on 
agriculture and the environment
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Benefits for the MD of Taber

• Provides options for some of the 
3000+ inactive wells

• Reduces pressure to use 
agricultural land for solar projects

• Small-scale solar generation can 
provide lower energy costs

• Employment and economic 
development opportunities

• Tax revenue to replace oil and gas 
shortfalls

• Establish MD of Taber as a leader in 
Energy Diversification

Keith.hirsche@gmail.com                                 www.renuwell.ca

Inactive wells  and selected orphan wells/facilities 



Benefits for Alberta
• Accelerate renewable energy development 

• Job creation and workforce training

• Progress towards climate change goals

• Improved profitability for oil and gas sector

• Extended life-cycle for oil and gas leases
Less farmland required for renewable 

energy

• Distributed power generation – greater grid 
stability

• Develop skills and technology for export 

• Improved image for Alberta’s oil and gas 
industry

Elemental Energy Inc.                     keith.hirsche@gmail.com

http://www.unido.org/news/press/global-green-growth.html

http://www.unido.org/news/press/global-green-growth.html


Benefits for Alberta:
Assuming solar installed on 10% of inactive leases 

Leased land converted to solar 31,000 acres

Installed solar generation 6,200 MW

Annual production capacity 8,092,000 MWh 

Annual CO2 savings 4,531,360 mt

Annual revenue generated 650 M$

Total investment 
(solar and abandonment)

11.1 B$

Deferred reclamation expenses 155 M$

Person-Years employment 55,900

No additional land removed from agricultural land base

Alberta
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Benefits for Landowners

• Annual application for lease maintenance 
and rental payments no longer required.

• Land returned to productive use 

• If required, allows time for effective bio-
remediation

• Sustainable energy development is 
consistent with most landowner’s values 

• Lower energy costs from small-scale solar 
can decrease irrigation expenses.

• Community-owned solar gives 
landowners the opportunity to use 
abandoned leases to generate their own 
electricity.

Keith.hirsche@gmail.com                                 www.renuwell.ca
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Benefits for Oil and Gas sector

• Solar arrays on abandoned leases 
can generate lower-cost power for 
on-going production operations

• Improves GHG emission intensity 

• Reduces reclamation expenses by  
recognizing value in the existing 
infrastructure
• Roads
• Powerlines
• Prepared leases

• Improve landowner relations
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Benefits for renewable energy developers

• Smaller-scale projects on disturbed 
land are beneficial for environmental 
approval

• Using existing roads, prepared leases 
and grid connections reduces the cost 
of renewable development

• Many similar small-scale projects in 
the same area can compete with large 
scale solar developments

• Developing projects on previously 
disturbed lands provides access to 
sites in high-quality resource areas 
while reducing conflicts with 
agriculture.
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Benefits for the Alberta Energy Regulator

• Provides motivation for more 
rapid lease closure 

• Recognizing value in the existing 
infrastructure may accelerate 
the asset retirement process.

• Renewable energy development 
on abandoned oil and gas leases 
enables the AER to provide 
oversight and mediate between 
landowner and energy industry 
objectives.
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Benefits for the Orphan Well Association

• Renewable energy projects would assume 
responsibility for lease rental payments 
and maintenance (weed control, etc). 

• The OWA/Surface Rights Board would be 
released from these obligations for the 
life of the projects 

• Allowing sufficient time for effective 
bioremediation will maximize the 
probability that the site will meet 
certification requirements without 
further expense.

• Renewable energy development on 
orphaned leases can result in long-term 
savings because the final reclamation may 
not be required prior to lease transfer.
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Summary
Our vision is to bring together a range of stakeholders from government, oil 
and gas industry, renewable energy companies and academic institutions to :

• Prove the value of integrating solar power generation with mature oil and gas 
infrastructure

• Accelerate the cost-effective reclamation of oil and gas infrastructure liabilities
• Develop a model for a “sustainable energy/environmental bond” associated with the 

abandonment/reclamation liabilities for energy projects
• Achieve Alberta’s clean power generation/GHG reduction commitments without 

removing additional land from agricultural land base
• Develop software to enable oil and gas companies to rapidly identify, develop and 

implement renewable energy projects within their existing properties. 
• Re-train oil and gas workers to build the green energy infrastructure
• Establish Alberta as a world-leader in the integration of conventional and renewable 

energy systems
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Questions?

2009 2015
$600 investment in solar panels
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Demonstration project location : 
7 km SW of Taber, Alberta

Elemental Energy Inc.                     keith.hirsche@gmail.com
28 February, 2019



Lease characteristics 

Lease Size Approx. 2.7 acres
(2 overlapping leases)

Usable area 2.5 acres 
(0.25 acres inside pivot track)

Distance to 
powerline

Approx. 50 meters

Lease status Pending reclamation due to 
residual contamination 
(June, 2018)

Lease Plans Install solar array (2019)
Initiate bioremediation

28 February, 2019 Elemental Energy Inc.                     keith.hirsche@gmail.com

September 2015



Proposed Solar Array

28 February, 2019 Elemental Energy Inc.                     keith.hirsche@gmail.com

Array Size 515 kWdc

Solar panel modules Canadian Solar CS6U-335

Number of modules 1,536

Mounting system Ground mount 
Fixed tilt at 30 degrees

Total land area 2.4 acres

Set-backs 50 m. from road centre
30 m. from property line



View from intersection SW of lease
(from 25 meters above ground level)
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Performance predictions
Based on 515 kW fixed array (30 degrees tilt)
Weather data sources

• NREL NRSDB database for years 1998 to 2017

• 2017 from Alta Agriculture Barnwell station 

• 2017 data from solar array 25 km East

NREL SAM program used for modelling

Simulated hourly and summed by month

Power generation estimates (1998 to 2017)

Annual Energy (kWh) GHG credits (mt)

Min 682,417 382

Max 802,206 449

Average 736,452 412 0
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