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Executive Summary 

This study evaluates opportunities to develop local power generation within the REDI 

Region and its associated communities, in order to provide: 

• Additional revenue that can be used to benefit residents; 

• Reliable, cost effective power supplies that can be used to incent businesses with 

larger power demands to locate in the community; and 

• Increase the opportunity for skilled labour in the Region.  

The Need for Action 

A number of factors have contributed to a significant increase in the delivered price of 

power, as well as month to month volatility, over the last 10 years, both fundamentally 

and market based, with further increases known for the next 10 years. 

 
Figure 1 – Delivered Price of Power 

By exploring power generation, the opportunity exists to either reduce onsite power bills 

for larger consumers, or sell power onto the grid, generating revenue that can be 

distributed within the Region to offset local costs.  

Opportunities Identified 

Four specific power generation opportunities are explored in this report, summarized in 

the table below.  

  

Wires (Delivery) Charges

Energy (Commodity) Charges 

Capacity Market
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Natural Gas CHP Rooftop Solar Geothermal 

Project Size  5 MW 25 kW 72 kW 4 MW 

Technology  Reciprocating 

Engines / 

Microturbines 

Reciprocating 

Engines 
Solar Panels 

“Eavor Loop” 

Geothermal 

Capital Cost  $8.8 million $500,000 $231,000 $45 million 

Implementation 

Schedule 
12 – 18 months 6 – 12 months 6 – 12 months 24 – 36 months 

Commercial 

Concept 

Partnership with 

generation provider 

(Lionstooth Energy) 

Turnkey purchase of 

equipment 

Turnkey purchase of 

equipment 

Partnership with 

generation provider 

(Eavor)  

Potential 

Benefits to the 

REDI Region 

$225,000/yr 
$17-20,000/yr per 

Site 
$5,000/yr $225,000/yr 

External 

Funding 

(Grants) 

Required 

$3.6- 8 million Not Required Not Required $25 million 

Pros  • Reliable 

technology  

• Proven 

generation 

partner  

• Opportunity to 

invent 

commercial / 

industrial business 

to co-locate 

• Reliable 

technology  

• Simple 

implementation  

• Offsets grid 

energy 

consumption 

• Reliable 

technology  

• Simple 

implementation  

• Offsets grid 

energy 

consumption 

• Green / 

renewable 

technology  

• Not location 

dependant  

• Can produce 

large amounts of 

heat & power  

Cons  • Requires 

acquisition of 

environmental 

liability (support 

by external 

funding) 

• Minimal impact 

on local 

economy 

• Minimal impact 

on local 

economy 

• Not yet proven 

technology (pilot 

ongoing)  

• Requires 

substantial grant 

contribution  

Figure 2 – Opportunity Summary 
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Partnership Opportunities Exist 

Despite some of the proposed projects having substantial capital costs, opportunities 

exist to partner with experienced power generation developers like Lionstooth Energy, 

who will provide the capital cost in return for long-term contracts to support power 

generation operations.  

This can allow the projects to proceed without needing to raise capital locally.  

Grant Opportunities Exist 

Several potential grant sources exist that can support the development of these 

opportunities, particularly the renewable energy projects. It is recommended that these 

be pursued, as in many cases they cover a substantial portion of the implementation 

costs.  

Creative Local Support Required 

The proposed natural gas fired opportunity stands to provide significant local revenue, 

however it requires approximately $4-8 million in external funding. Lobbying support by 

REDI members on behalf of the project, in order to get higher levels of government to 

cover this funding is likely required in order for the project to proceed.  

Key Recommendations 

This report recommends the following next steps: 

• CHP and Solar projects: REDI Members should identify municipally owned buildings 

and recreation facilities that can take advantage of the MCCAC grant programs, 

and complete applications. Based on successful funding applications, these 

groups should begin capital budgeting for these successful projects.  

• Natural Gas Fired Project: The shortfall in funding to cover the LMR needs to be 

addressed. It is recommended that REDI Members lobby the provincial 

government to cover up to the full amount of the Liability Management Rating 

(LMR) funding, potentially in partnership with the Dene Tha’ or another local entity 

whom could provide operations support. In parallel, a formal offer should be 

submitted for consideration to Paramount Resources, which will likely result in 

further negotiations. In addition, consideration should be given to initiating the 

preliminary engineering on the power generation facility under a Memorandum 

of Understanding with Lionstooth Energy.  

• Geothermal Power Project: Given the substantial amount of funding necessary, it 

is recommended that REDI keep up to date on developments with the Eavor pilot 

project. If it proves to be successful, further discussions can be entertained at that 

time as to sourcing of grant funding.  
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Acronyms 

Acronym Definition 

AC Alternating Current 

AMSP Alberta Municipal Solar Program 

AUMA Alberta Urban Municipalities Association 

CANGEA Canadian Geothermal Association 

CHP Combined Heat and Power 

DC Direct Current 

GJ Gigajoule 

H2S Hydrogen Sulfide 

HVAC Heating, Ventilation and Air Conditioning 

IOC Indigenous Opportunities Corporation 

kV kilovolt 

kWh Kilo-watt hours, as a measure of electric energy 

consumption.  

lbs Pounds 

LMR Liability Management Rating 

LTE Lionstooth Energy 

m Metres 

MCC Motor Control Centre 

MCCAC Municipal Climate Change Action Centre 

mcf Thousands of cubic feet 

MVA Mega-Volt Ampere 

MW Megawatt 

PLC Programmable Logic Controller 

REC Recreation Energy Conservation Program 

REDI Regional Economic Development Initiative for Northwest 

Alberta 

RMA Rural Municipalities of Alberta 

SCADA Supervisory Control and Data Acquisition 
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1 Background 

In April of 2019 the Regional Economic Development Initiative (REDI) for Northwest 

Alberta commissioned this study to evaluate opportunities to develop local power 

generation within the REDI Region and its associated communities, in order to provide: 

• Additional revenue for the Region that can be used to benefit residents; 

• Reliable, cost effective power supplies that can be used to incent businesses with 

larger power demands to locate in the community; and 

• Increase the opportunity for skilled labour in the Region.  

1.1 REDI Region Overview 

The REDI Region encompasses Mackenzie County and the Metis Settlement of Paddle 

Prairie, and covers over 80,000 square kilometres of northern Alberta, with a population 

of approximately 12,500 people. The area has traditionally had a significant amount of 

oil & gas activity, particularly in the Zama and Rainbow Lake areas.  

 

Figure 3 – The REDI Region 
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1.2 The Delivered Price of Power 

The Delivered Price of Power for all customers in Alberta is made up of two components: 

• Energy – the electricity commodity that is consumed, measured in kWh 

(kilowatt-hours); and,  

• Delivery – the cost for the wires to each individual meter, including both the 

high-voltage transmission system and the local distribution systems.  

The figure below illustrates a forecast of the Delivered Price of Power broken down by 

each component.  

 
Figure 4 – Delivered Price of Power 

A number of factors have contributed to a significant increase in the delivered price of 

power over the last 10 years, both fundamentally and market based, with further 

increases known for the next 10 years.  

While individual customers can mitigate their exposure to short-term fluctuations in the 

energy charges by signing up for an energy contract, the only method to control the 

increasing delivery costs, and the reliability of that delivery, is to generate power locally, 

on the distribution system.  

Power generated on the electric distribution system can be used to: 

• Generate Revenue: The power is sold into the Alberta Power Pool, earning revenue 

for every hour that power is generated; or,   

• Reduce Cost: If the power can be used by an adjacent commercial, industrial or 

municipal user, that user can receive lower power costs.  

Both strategies are explored in greater detail in this report.  

Wires (Delivery) Charges

Energy (Commodity) Charges 

Capacity Market
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1.3 Existing Energy Supply and Delivery Infrastructure 

Electricity 

The image below shows a simplified representation of the major electricity delivery 

infrastructure within the REDI Region.  

 
Figure 5 – Electric Infrastructure in the REDI Region 

The high voltage transmission lines come up from the south past the Paddle Prairie Metis 

settlement. The voltage of the electricity is dropped down to distribution voltage at the 

substations, where it is then either distributed typically on wooden poles to local users on 

the electric distribution system.  

Both the electric transmission and distribution systems are owned and operated by ATCO 

Electric Ltd. (ATCO Electric). Over the past 10 years, ATCO has completed a number of 

improvements to the electric system, including providing secondary wires connections to 

areas that were previously served radially, and completing ongoing maintenance to 

support wires reliability in the area. ATCO Electric’s ability to improve area reliability is 

somewhat constrained by the regulated nature of wires service in Alberta and the 

Legend:
Electric Transmission

Substation
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requirement to justify the “need” for improved service. There is a listing of wires 

improvements for the area that remain open for ATCO Electric.  

Natural Gas 

Within the Region, natural gas is primarily delivered from an existing TC Energy (formerly 

TransCanada) line that runs north/south near Chateh and Hay River, up to the existing 

Paramount Resources Ltd. (Paramount) Zama Plant. There is a spur line that heads east 

towards Paddle Prairie, that ultimately feeds the area around High Level, La Crete and 

Fort Vermillion.  

 

Figure 6 – Natural Gas Infrastructure in the REDI Region 

Natural gas pressure is reduced at a sales meter station, where custody is transferred to 

local natural gas utilities or co-operatives for delivery to local customers.  

Legend:
Gas Transmission

Sales Meter Station

AltaGas

Northern Lights

Gas Co-Op

Paddle Prairie

Gas Co-Op

North Peace

Gas Co-Op

Dene Tha’

Natural Gas Utility



 

Power Generation Strategy 

 Date: August 31, 2019 

 

Confidential 12 of 42 

 

2 Gas-Fired Power Opportunity 

2.1 Opportunity Overview 

Paramount currently owns the Zama Gas Processing facility, just south of the Hamlet of 

Zama City, as well as a series of oil wells and gas wells that are processed at the facility.  

  
Figure 7 – Zama Plant and local electric distribution and gas distribution infrastructure 

Paramount has announced that it intends to shut in all of the oil and gas wells, and has 

begun a process of abandonment and eventual reclamation of all of its facilities and 

wells in the Zama area. This process is expected to extend over the next 5 – 10 years.  

Paramount has expressed willingness to have further discussions on potentially selling the 

assets. An opportunity exists to acquire a series of sweet natural gas wells, associated 

pipelines and compressor stations and use that gas to generate power locally.  

  

22 km

Electric Distribution (25 kV)

ATCO Electric

Zama 795S

14-7-116-5 W6

Paramount

Zama Plant

Zama City

Electric Transmission (138 kV)

NGTL NG NPS 12 1440 psi

POU 29170-18 FG  NPS 3 500psi

AltaGas Utilities

NG  NPS 2 500psi

NGTL

Zama Sales
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2.1.1 Proposed Concept 

The typical flow of gas & electricity products related to this opportunity is shown in the 

figure below: 

 
Figure 8 – Typical Gas to Power Lifecycle 

1. Gas is produced from gas wells and transported through lower pressure gathering 

pipelines (or gathering lines) to a processing plant. This incurs operating cost.  

2. The gas is processed at a processing plant, incurring processing fees.  

3. The gas is then transported by high-pressure transmission pipelines. A toll (fee) is paid 

to put gas onto the transmission pipelines, and another toll is paid to take gas off.  

4. A typical large, central power plant consumes the gas to generate electricity, 

incurring operating costs.  

5. This power is then transmitted along long-distance, high voltage transmission wires, 

incurring tariffs (fees).  

6. The voltage is reduced at an electric substation, and then distributed to end users 

along electric distribution lines, incurring another tariff.  

The proposed concept would be to take the gas from the gathering lines directly, and 

use that gas with smaller generation technology (referred to as Distributed Generation) 

to produce electricity directly onto the electric distribution system, as show below.  

Gas Wells

Gathering

Pipelines

Processing Plant
TC Energy

Pipeline Meter Station

Transmission

Pipelines

Traditional Centralized

Power Plant

TC Energy

Sales Meter Station

Electric 

Transmission Lines

Substation

Electric 

Distribution Lines

Distribution

Pipelines

End

User

$$ $$ $$

$$ $$ $$
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Figure 9 – Distributed Generation Lifecycle 

By avoiding processing fees, pipeline tolls (both sets) and electric transmission tariffs, the 

resulting power produced is both more energy efficient and less costly to the end user.  

2.1.2 Bluesky Wells 

The proposed wells to be acquired are in the “Bluesky” producing field. This field consists 

of 175 sweet natural gas wells (no H2S), gathered to the existing Zama plant via 4 existing 

compressor stations as shown in the figure below.  

 
Figure 10 – Bluesky Wells, Compressors & Pipelines 

The wells are distributed as follows: 

▪ 37 connected to 9-9 Amber Compressor Station 

Gas Wells

Gathering

Pipelines

Electric 

Distribution Lines

End

User

Distributed Generation

Raw Gas directly from Gathering
Power onto 

Electric Distribution

Near point of use

14-12

Kotcho

Compressor

6-21 Black

Compressor

9-9 Amber

Compressor

6-18 Larne

Compressor
9-24

Compressor

Paramount

Zama Plant
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▪ 10 connected to 06-21 Black Compressor Station 

▪ 84 connected to Kotchko Compressor Station 

▪ 38 connected to 6-18 Larne Compressor Station 

Collectively, the wells produce approximately 1,600 mcf/day of natural gas, which is 

the equivalent of approximately 7 MW of power generation. To allow for the natural 

reduction of gas volumes over time, the proposed technical solution is to implement 5 

MW of power generation.  

2.1.3 Power Generation Location 

The power generation is proposed to be located on or near the existing Zama plant 

lease, as shown in the figure below.  

 
Figure 11 – Proposed Gas-Fired Generation Location 

This location is proposed for the following reasons: 

1. This puts the generation in close proximity to the termination of the gas gathering 

pipelines from the wells, minimizing cost to connect to the gas supply.  

2. The generation would also be near existing electric distribution lines, and close to 

the existing ATCO Electric Zama 795S substation, minimizing costs associated with 

connecting to the distribution grid.  

Paramount

Zama Plant

NGTL

Zama Sales

ATCO Electric

Zama 795S

Substation

Proposed 

Power Plant

Location
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3. The area is already cleared, graded, and zoned for industrial use, which simplifies 

regulatory approvals with the Alberta Energy Regulator (AER), Alberta 

Environment (AEP) and the Alberta Utilities Commission (AUC). Having said that, 

by siting close to the existing access road, a balance will be found between 

locating close to the gas source and finding a suitable plot of land free of 

potential pre-existing environmental concerns.  

2.2 Generation Technology 

The proposed technical solution is to implement 5 MW of power generation. At this size, 

1 MW generating units are proposed, with 6 or 7 in total for redundancy.  

1 MW Units 

Microturbine Oilfield Reciprocating Engine 

  

Energy Efficiency 

GJ/MWh) 
11 10 

Gas Quality 4-5% sour, variable 0.5% sour, variable 

Gas Pressure (psi) 80 (10 with booster) 10 

Figure 12 – Raw Solution Gas Generation Technology 

As outlined above, there are two gas generation technologies that can consume raw 

solution gas. A moderate amount of impurities can be consumed in reciprocating 

engines, and this technology is currently using the area raw gas to operate field 

compressors. Larger amounts of impurities, such as H2S, or fluctuations in energy content 

may require the use of microturbine technology.  

Both technologies have similar capital cost and operating cost profiles. The microturbines 

require a higher inlet pressure, however they have onboard booster compressors to 

compensate.  

The advantage of microturbines is the range of gas quality that can be consumed is 

wider, and there is reduced frequency of maintenance intervals. The downside is that 

maintenance requires specialized crews.  
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By comparison, reciprocating engines require an oil change approximately once per 

month, and need a more consistent energy content in the gas. However, maintenance 

can be completed by a larger number of oilfield technicians, which can be 

advantageous in remote areas.  

Since both have similar cost profiles, ultimate selection will be based on availability of 

local vendor support, availability of equipment and actual cost at time of purchase.  

2.3 Capital Cost 

The estimated capital cost for this opportunity is provided in the table below.   

Project Size 5 MW 

Number of Units  5 

Capital Cost ($ million)    

Power Generation $5.5 63% 

Balance of Plant  $2.5 28% 

Electric Interconnection  $0.5 6% 

Fuel Interconnection  $0.3 3% 

Total Capital Cost  $8.8  

Table 1 – Gas-Fired Power Capital Cost Estimate 

Power Generation: The power generation equipment cost is assumed to include the 

following, based on budgetary quotes Lionstooth Energy has received for other similar 

projects: 

• Power and control cabling;  

• Electrical building services inclusive of power distribution, lighting and 

emergency lighting;  

• New grounding system;  

• Control & Instrumentation systems inclusive of PLC/SCADA architecture, control 

panels and field instrumentation; and  

• Mechanical building services inclusive of HVAC & plumbing.  

The on-site power generation will be capable of local and remote start / stop operations 

with the ability to remotely dispatch the facility from an off-site control centre. 

Balance of Plant: In addition to the power generation building, the proposed technical 

solution includes:  

• Piling;  

• Stairways and ramps as required;  

• Fuel gas piping from the existing gathering pipelines to the power generation 

building;  
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• A Motor Control Centre (MCCs) or electrical building, and electric cabling from 

the power generation to the MCC, and from the MCC to the transformer;  

• 10 MVA, 25 kV transformer to move the electricity generated onto the ATCO 

Electric Distribution grid; and,  

• Final grading as necessary.  

Electric Interconnection: The capital cost estimate includes an allowance for ATCO 

Electric to connect to the on-site power generation (regulated requirement), including 

any upgrades to existing wiring and installation of protection systems. It is assumed that 

no transmission system upgrades are required. This electric interconnection allows for the 

power produced to be sold into the Alberta electricity market (regulated requirement).  

Fuel Interconnection: The capital cost estimate includes above ground piping from the 

existing gas gathering lines to the power generation, including emergency shut-down 

valves and pressure regulation. As there is existing field compression to move the gas, it is 

assumed that sufficient pressure is available at the proposed generator location.  

2.4 Implementation Schedule 

A power plant of this nature has a development timeline of 12-18 months. While a 

relatively simple technical solution, there are aspects of the schedule that could have 

longer lead times, such as major equipment delivery and receipt of regulatory approval. 

A high-level schedule is outlined below.  

 Q4-19 Q1-20 Q2-20 Q3-20 Q4-20 

Preliminary Engineering                

Commercial Contract                 

Equipment Purchase/ Delivery                 

Detailed Engineering                 

Regulatory                

Third Party Studies                 

Site Preparation                

Construction & Energization                

Figure 13 – High-Level Schedule 
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2.5 Financial Model & Benefits 

The following commercial structure is proposed as a method of generating local 

commercial benefits: 

 

Figure 14 – Indicative Commercial Structure 

• The project (via a Local Agency or REDI Member) enters into a 20-year agreement 

with Lionstooth Energy where Lionstooth would pay 100% of the capital cost, own 

and operate the power generation, and charge the project a monthly facilities 

charge, estimated at $1.8 million per year, plus a flowthrough of power generation 

operating costs, estimated at $0.5 million per year. 

• The wells will be acquired (see detail in External Funding section below). The 

project would be responsible for the operating costs of the wellsites and gathering 

system, either directly or through a third party, estimated at $1.5 million per year. 

• 100% of the profit associated with selling power into the electric distribution grid 

will be retained locally. These profits can be used to benefit local residents, either 

through some form of credit, reduced taxes, or other similar models.   

Power 
Generation

Gas Wells & 
Infrastructure

Lionstooth Energy
• Design, permit, build generation
• 100% of capital ($8.8 million)
• Operate & maintain power plant

O&G Producer
• Acquire wells
• Operate wells/pipelines

Local Agency
• Source LMR funding
• Other creative funding

Facilities ChargeOperations Fees

Power Revenue

Project Profit

Residents
• Credits
• Reduced Taxes
• “Ralph Bucks”

Natural GasOperations Support
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The project described above could produce the following potential benefits for the REDI 

Region: 

 

Figure 15 – Annual Benefits to the REDI Region 

The above reflects very conservative economics assumptions. Weaker electricity prices 

in the near term, the result of a currently oversupplied market, depresses the benefits to 

the Region in the first three years. Opportunities to improve economic outcomes do exist 

and require further engineering and design in order to quantify. This “de-risking” exercise 

would review technical and commercial options as part of the preliminary engineering 

proposed by Lionstooth Energy under a Memorandum of Understanding.  

2.5.1 Optimizations: Economic Incentive for Commercial/Industrial Business 

Commercial and light industrial facilities use substantial amounts of power. Where a 

typical residential customer uses ~150 kW (0.15 MW) of power, commercial facilities often 

use closer to 1 MW of power (or ~6.5 times more), and on a continuous basis. Industrial 

facilities can use even higher multiples of that amount.  

As discussed in Section 1 of this report, both components of the Delivered Price of Power, 

the energy and the wires, are increasing.   
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Figure 16 – Delivered Price of Power 

It is expected that within the next 5-10 years these customers will pay approximately 

$75/MWh for energy, and $45/MWh for wires. If such a customer were to locate adjacent 

to the power generation project, the project could directly sell them power. For example, 

if the project sold a co-located customer power at $100/MWh, it would receive an 

incremental $25/MWh over selling to the grid at $75/MWh, and the customer would save 

$20/MWh over delivered power from the grid.  

The following potential commercial/industrial opportunities could be explored as part of 

this project: 

• Sapling Nursery: The Tolko saw mill in High Level reportedly purchases saplings 

from a nursery in southern Alberta and has them shipped north, at an annual 

cost of over $1 million/year. Locating a nursery next to the power project would 

save the mill at least these shipping costs.  

 

• Greenhouse: Commercial greenhouses use substantial amounts of power for 

lighting. In addition, they can take advantage of the carbon dioxide and heat 

in the generation exhaust to accelerate the growth of the produce. This 

concept was recently implemented by Whole Leaf, one of the largest “living 

lettuce” producers in North America, at their greenhouse in Coaldale.  

Energy

Wires

$75/MWh

Cost of 
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Figure 17 – Exhaust Treatment System - Whole Leaf Greenhouse 

 

• Data Centre: In the data space, there appear to be three distinct styles of 

operators, those using data servers exclusively for their own use, those providing 

data centres as a service, and those involved in cryptocurrency or blockchain 

mining. In most cases, electricity is provided exclusively from a utility connection, 

with onsite backup generation, typically using diesel as a fuel source. Again, the 

opportunity exists to provide low cost onsite power generation as an incentive to 

locate a data centre in the REDI Region.  

In all cases, these opportunities provide not only a preferential customer that enhances 

the economics of the power generation opportunity, but also results in additional jobs 

within the Region, operating and maintaining these commercial/industrial facilities.  
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2.6 External Funding Required 

Paramount has indicated the wells could be acquired for a nominal fee of $1. The current 

producer provided data regarding the LMR of the wells and associated infrastructure. 

The LMR is a ratio of the deemed economic value of the remaining production, vs the 

liability as calculated by the Alberta Energy Regulator (AER) associated with 

abandonment and reclamation. The data provided indicates that the wells have an LMR 

of -$8 million, meaning the liabilities exceed the asset value.  

In order to transfer ownership, the acquirer, in this case REDI Members or an associated 

third party, will need to post a letter of credit in the amount equal to the LMR.  

If the transfer of ownership of the wells does not proceed, the producer will incur the cost 

to abandon the wells. Based on discussions with subject matter experts, the 

abandonment cost per well is approximately $25,000, or approximately $4.4 million.  

It is therefore proposed that the producer be asked to contribute the first $4.4 million of 

the LMR, and the province be requested to commit the remaining $3.6 million.  
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3 Combined Heat and Power Opportunity 

3.1 Opportunity Overview 

Power generation from natural gas produces a hot exhaust stream. In a Combined Heat 

and Power (CHP) operation, the heat energy is captured from the exhaust, and used to 

support an operation that also requires power.  

 
Figure 18 – CHP Overview (Source: US EPA) 

Within the REDI Region, there are a number of facilities that can take advantage of the 

benefits CHP provides to source power and heat or cooling supplies. These include: 

• Hospitals & nursing homes 

• Recreational facilities (swimming pools, hockey rinks) 

• Hotels 

• Multi-unit residential facilities 

• Light industrial facilities 

By generating both heat and power onsite, the facility can save on both the Delivered 

Price of Power costs as well as heating / cooling costs.  

For the purpose of describing the benefits, this study used the Arena and Aquatic 

Centre in the town of High Level as an example. These facilities are located adjacent to 

each other, as shown in the figure below.  
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Figure 19 – Example CHP Location 

The example sites have the following energy consumption: 

 
Arena Aquatic Centre Total 

Electricity Demand (kW) 49 28 76 

Heat Demand (GJ/hr) 0.5 0.5 1.0 

Figure 20 – Proposed CHP Sites Energy Demand 

Again, these sites were selected as a sample of potential sites where CHP could have 

positive benefits. There are multiple locations throughout the REDI Region that could 

potentially benefit from CHP installations.  

  

Arena Complex

Swimming Pool

Town Hall
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3.2 Generation Technology 

To generate power and heat, both reciprocating engines and microturbines can be 

used, depending on the application 

CHP Units 

Microturbine Engine Module 

 

 

Energy 

Efficiency 

GJ/MWh) 

12.5 11.6 

Gas Quality 4-5% sour, variable Sweet 

Gas Pressure 

(psi) 
80 (10 with booster) 10 

Figure 21 – CHP Technology 

In the size range that is typical for municipal CHP (25-100 kW), there are a limited number 

of microturbine vendors compared to engine-based CHP. As a result, microturbine costs 

tend to be higher. In this application, the natural gas would be supplied via traditional 

distribution service, removing the requirement that the technology be able to 

accommodate variations in fuel supply. Therefore, the selected technology for the 

proposed application is a containerized natural gas fired engine.  

A typical 100 kW unit requires a space of 3.5m (11.5’) long x 1.5m (5’) wide x 2m (6 ‘) high. 

The units weigh approximately 2,400 kg (5,300 lbs), suitable either for ground mounting or 

rooftop mounting. From that location, hot water is pumped into the existing mechanical 

room for use in the facility. Smaller units would have a smaller resulting footprint and 

weight profile.  

Lionstooth received a preliminary proposal from ATCO for provision of turnkey CHP units. 

In both cases, ATCO proposed a 25 kW CHP unit for each of the arena and aquatic 

centre.  
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3.3 Capital Cost 

The estimated capital cost for a 25 kW CHP is provided in the table below.   

Project Size 25 kw  

Number of Units  1 

Capital Cost ($ million)    

Power Generation $0.35 70% 

Balance of Plant  $0.15 30% 

Total Capital Cost  $0.50  

Table 2 – CHP Capital Cost Estimate 

The cost estimate for the CHP packaged unit was provided by ATCO (attached in 

Appendix A) and includes the CHP unit only.  

The balance of plant cost includes site preparation and foundation, electrical cabling 

from the unit to the building electrical room(s), fuel piping from the local utility meter, and 

insulated hot water piping to the swimming pool mechanical room.  

3.4 Implementation Schedule 

A CHP implementation has a short development timeline of approximately 6 months. 

From a regulatory perspective, it falls under microgeneration regulations, meaning a very 

simplified regulatory approval perspective. Also, the equipment is small, and 

standardized, typically resulting in “off-the-shelf” availability.  

A high-level schedule is outlined below.  

 Q4-19 Q1-20 Q2-20 Q3-20 Q4-20 

Preliminary Engineering                

Equipment Purchase/ Delivery                 

Detailed Engineering                 

Regulatory                

Construction & Energization                

Figure 22 – High-Level Schedule 
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3.5 Financial Model & Benefits 

The benefits below were calculated by ATCO as part of their proposal: 

 
Arena Aquatic Centre Total 

Annual Savings – Electricity $34,851 $25,609 $60,460 

Annual Savings - Gas ($10,474) ($5,003) ($15,477) 

Operating & Maintenance Cost ($3,600) ($3,600) ($7,200) 

Total $20,507 $17,006 $37,513 

Figure 23 – CHP Financial Benefits 

Based on the above, the combined project has a projected simple payback of 

approximately 26.5 years.  

3.6 External Funding Required 

The CHP units proposed could have an operational life of up to 40 years if properly 

maintained and overhauled per manufacturers requirements. On that basis, the projects 

would provide an overall cost savings and annual cost certainty without external funding.  

ATCO has identified in their proposal that funding may be available through the 

Municipal Climate Change Action Centre (MCCAC) that can significantly improve these 

economics, by contributing up to 75% of the capital cost of the project.  

Further discussion on the MCCAC is included in Section 6.  
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4 Solar Power Opportunities 

4.1 Opportunity Overview 

Solar panels mounted on a rooftop convert solar energy into Direct Current (DC). The 

current is then changed into Alternating Current (AC) by an inverter. Excess electricity 

that is not consumed can potentially be sold back into the local power grid.  

 

Figure 24 – Rooftop Solar Overview (Source: CBI Solar) 

For the purpose of describing the benefits, the Town Hall in the town of High Level was 

used as an example. This facility is adjacent to the arena and pool buildings used as CHP 

examples, as shown in the figure below.  
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Figure 25 – Example Rooftop Solar Location 

The example site has the following electricity consumption: 

 
Town Hall 

Electricity Demand (kW) 31 

Figure 26 – Proposed Solar Site Power Demand 

Again, this site was selected as a sample of potential sites where rooftop solar could 

have positive benefits. There are likely multiple locations throughout the REDI Region 

where rooftop or even ground-mounted solar could potentially provide benefit.  

Arena Complex

Swimming Pool

Town Hall
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4.2 Generation Technology 

Solar Technology 

Solar Panel Inverter 

 

 

Size 
390 W 

Hanwha Q.Peak Duo L-G5 

24 kW  

Fronius Symo 24-3.0 480 

Installation Fixed Tilt, Horizontal Orientation  

Figure 27 – Solar Technology 

Solar Panels 

Each individual solar panel measures approximately 2m long by 1m wide. ATCO is 

proposing to install 215 solar panels, for a total of 84 kW. The image below shows a 

representation of the amount of roof space necessary for this type of installation.  

 
Figure 28 – Solar Rooftop Space Required 

The solar panels are proposed to be installed on a fixed tilt, in horizontal, or landscape, 

orientation. The tilt orientation is designed to optimize exposure to sunlight, while a fixed 
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tilt reduces installation cost versus a motorized system that can change the tilt of the 

panels to track the sun’s path.  

Inverter 

The solar panels produce Direct Current (DC) power. In order to be used by the facility, 

an inverter is used to convert the electricity into Alternating Current (AC) power. In 

addition, industrial inverters also provide arc fault protection and monitoring systems. The 

proposed system includes three 24 kV inverters, for a total of 72 kV of potential power 

output from the system.   

4.3 Capital Cost 

The estimated capital cost for this opportunity is provided in the table below.   

Project Size 72 kW 

Number of Panels 215 

Capital Cost ($ million)   

Power Generation $0.23 

Total Capital Cost  $0.23 

Table 3 – Solar Capital Cost Estimate 

The cost estimate for the solar panel system was provided by ATCO (attached as 

Appendix A) and includes the following: 

• Solar panels 

• Shelf ballast-mounted racking (no roof penetrations required) 

• Inverters 

• Cabling to existing building electrical room 

It is assumed that there is minimal additional upgrades outside of the packaged 

installation in order to implement this project.   
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4.4 Implementation Schedule 

Solar has a very short development timeline of less than 6 months. 

Similar to CHP, it falls under microgeneration regulations, meaning a very simplified 

regulatory approval perspective. Solar panels are readily available, and construction 

can be completed in a manner of weeks.  

A high-level schedule is outlined below.  

 Q4-19 Q1-20 Q2-20 Q3-20 Q4-20 

Preliminary Engineering                

Equipment Purchase/ Delivery                 

Detailed Engineering                 

Regulatory                

Construction & Energization                

Figure 29 – High-Level Schedule 

4.5 Financial Model & Benefits 

Based on a turnkey installation of the solar panel project above, the following annual 

power bill savings were estimated by ATCO: 

 
Figure 30 - Solar Annual Benefits 

4.6 External Funding Required 

The solar panels as identified, will take over 40 years to achieve simple payback.  

ATCO has identified in their proposal that funding may be available through the 

Municipal Climate Change Action Centre (MCCAC) that can improve these economics, 

by contributing up to 30% of the capital cost of the project.  

Further discussion on the MCCAC is included in Section 6.  
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5 Geothermal Power Opportunities 

5.1 Opportunity Overview 

Geothermal heat is a result of magma in the earth’s core heating the crust.  

 
Figure 31 – Geothermal Heat Source 

Extracting this high temperature heat provides the potential opportunity to turn this into 

power. Typically this is done by pumping a heated fluid from below the surface, 

extracting the heat, and then returning that fluid to be reheated.  

 
Figure 32 – Typical Geothermal Power Configuration 

5.1.1 Resource Potential 

The maps below, provided by the Canadian Geothermal Association (CANGEA), show 

the likely downhole temperatures in northern Alberta.  
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Figure 33 – Downhole Geothermal Temperatures 

5.2 Generation Technology 

The downhole temperatures in the REDI Region are likely too low to support conventional 

geothermal power technology by extracting heat from produced water, without 

additional heat sources.  

Lionstooth Energy consulted with Eavor Technologies (Eavor), an Alberta-based 

technology company that has developed an alternative geothermal technology that 

they call the Eavor-Loop.  

Geothermal 

Eavor-Loop 

 

Size 4 MW 

Fuel Source Closed-loop, horizontal multilateral wellbores 

Figure 34 – Geothermal Technology 
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The Eavor-Loop has several key advantages of traditional geothermal power: 

• Closed Loop: A sealed, closed loop system is created by intersecting two 

horizontal wellbores several kilometres deep. The closed loop system allows the 

Eavor-Loop to use a proprietary working fluid that more efficiently captures the 

heat energy. In addition, the heat is captured directly from the rock, which is at 

significantly higher temperatures than the downhole fluid. This makes the Eavor-

Loop viable despite the lower downhole temperatures in the REDI Region.  

 

• Multi-Lateral Wellbore: By connecting multiple horizontal legs, representing 

hundreds of kilometres of downhole piping, the Eavor-Loop creates a buried 

radiator or heat exchanger system with minimal surface infrastructure.  

 

• Thermosiphon: Once the system is started, the fluid naturally circulates due to a 

thermosiphon effect. What this means is that the Eavor-Loop is able to operate 

continuously without requiring electricity to run the pumps, resulting in more 

electricity available for sale to the grid or to a customer.  

5.3 Capital Cost 

The estimated capital cost for this opportunity is provided in the table below.   

Project Size 4 MW 

Number of Surface Facilities 2 

Capital Cost ($ million)    

Power Generation $45 100% 

Total Capital Cost  $45  

Table 4 – Geothermal Capital Cost Estimate 

The high level cost estimate was provided by Eavor, inclusive of all components of project 

development, including electric system interconnection. 

5.4 Implementation Schedule 

A power plant of this nature has a development timeline of 18-24 months. Eavor is 

currently completing a pilot project to confirm viability of the technology. The schedule 

below allows for completion and operation of this pilot prior to commencement of the 

proposed project.   
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 Q1-20 Q2-20 Q3-20 Q4-20 Q1-21 Q2-21 Q3-21 

Equipment Delivery                       

Detailed Engineering                       

Regulatory                      

Third Party Studies                       

Site Preparation                      

Construction & Energization                      

Figure 35 – High-Level Schedule 

5.5 Financial Model & Benefits 

The project described above could produce the following potential benefits for the REDI 

Region: 

 
Figure 36 – Geothermal Annual Benefits to the REDI REgion 

These benefits are based on the following assumptions: 

• The project enters into a 20-year agreement with Eavor, or another power 

generation operator, who would own and operate the geothermal power 

generation, and charge the project a monthly facilities charge, estimated at $2 

million per year, plus a flowthrough of power generation operating costs, 

estimated at $0.5 million per year. 

• 100% of the profit associated with selling power into the electric distribution grid 

will be retained locally.  

• The project receives a substantial grant or grants, as described below.  

$0

$200,000

$400,000

$600,000

$800,000

$1,000,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Annual Cost/Benefit to the County



 

Power Generation Strategy 

 Date: August 31, 2019 

 

Confidential 38 of 42 

 

5.6 External Funding Required 

In order to be economically viable the project, with a $45 million capital cost, requires a 

$25 million grant. It is possible that after completion of the pilot, and potentially other 

successive projects, that the cost for the Eavor-Loop will decrease, reducing this amount.  

Having said that, new technology, and particularly new environmentally friendly 

technology, has a higher potential to receive grants earlier in its development stage.  
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6 Sources of Grant Funding 

The majority of the potential projects identified require some form of grant funding. This 

section identifies some of the potential grant providers, and their respective guidelines.  

6.1 Municipal Climate Change Action Centre 

The Municipal Climate Change Action Centre (MCCAC) is a partnership between the 

Alberta Government, the Alberta Urban Municipalities Association (AUMA) and the Rural 

Municipalities of Alberta (RMA).  

The MCCAC has the following programs that may be of benefit with respect to the 

identified projects: 

6.1.1 Alberta Municipal Solar Program 

The Alberta Municipal Solar Program (AMSP) supports development of solar projects on 

municipally owned facilities. For a 72 kW solar project such as the one included in this 

report, funding of $0.75/watt, or up to $54,000 could be available. If this is the first 

application, and additional bonus $0.25/watt could be available.  

6.1.2 Recreation Energy Conservation Program 

The Recreation Energy Conservation (REC) program supports energy and GHG emission 

reduction programs at municipal recreation facilities, such as the Arena and Aquatic 

Centre identified in this report. The cap for an individual municipality is $750,000, and the 

amount is dependent on the energy savings achieved. This could be used to support the 

proposed CHP projects.  

6.1.3 Municipal Community Generation Challenge 

This program is a partnership with Alberta Innovates to support renewable electricity 

generation projects that produce a significant community benefit. The program has a 

maximum budget of $10 million to cover one or more projects. The deadline for 

submitting an Expression of Interest was August 9, however lobbying of the program leads 

may allow this program to support a geothermal project.  

6.2 Energy Efficiency Alberta 

Energy Efficiency Alberta is expecting to launch a Community Generation Program in the 

fall of 2019. This $200-million fund is expected to support the development of generation 

project ss that demonstrate “social, economic and/or environmental benefits to the 

community, such as training and development opportunities, contributions to a 

community endowment fund, or development of community infrastructure.”  

This program could be used to support any or all of the projects identified.   
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6.3 Indigenous Opportunities Corporation 

The Alberta government intends to table legislation this fall to create a $1-billion funded 

Indigenous Opportunities Corporation (IOC) that will support First Nations ownership in oil 

& gas projects. The IOC could potentially support the natural-gas fired project by allowing 

the Dene Tha’ to own the natural gas wells through the N’Deh Limited Partnership.   
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7 Recommendations and Next Steps 

Significant opportunities exist for the REDI Region to take control of the Delivered Price of 

Power. A number of these can be implemented in a short timeframe.  

In order to pursue these, Lionstooth Energy is proposing the next steps: 

• CHP and Solar projects: REDI Members should identify municipally owned buildings 

and recreation facilities that can take advantage of the MCCAC grant programs, 

and complete applications. Based on successful funding applications, these 

groups should begin capital budgeting for the successful projects.  

• Natural Gas Fired Project: The shortfall in funding to cover the LMR needs to be 

addressed. It is recommended that that REDI Members lobby the provincial 

government to cover up to the full amount of the LMR funding, potentially in 

partnership with the Dene Tha’ or other local entity. In parallel, a formal offer 

should be submitted for consideration to Paramount Resources, which will likely 

result in further negotiations. In addition, consideration should be given to initiating 

the preliminary engineering on the power generation facility under a 

Memorandum of Understanding with Lionstooth Energy.  

• Geothermal Power Project: Given the substantial amount of funding necessary, it 

is recommended that REDI keep up to date on developments with the Eavor pilot 

project. If it proves to be successful, further discussions can be entertained at that 

time as to sourcing of grant funding.  

Lionstooth Energy is happy to continue advise and assist with any or all of the above, and 

looks forward to a continued relationship with REDI and its constituents.  
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Appendix A. ATCO Proposal for Solar & CHP 
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August 21, 2019 

Erika Goddard and Geoff Lester 

640, 633 6 Avenue SW 

Calgary, Alberta   T2P 2Y5   

Re: Mackenzie County Community Generation Initiatives  

Dear Erika and Geoff,  

ATCO is pleased to work with Lionstooth Energy to engage in discussions about future possibilities for renewable 

technologies in Mackenzie County. We look forward to working together to define and develop energy solutions in the 

county. 

As a leader in deploying solar and other renewables technologies, ATCO has designed and executed many similar 

projects throughout Alberta and northern Canada — affording us in-depth knowledge of all design, engineering, supply, 

grant sourcing, permitting, construction, grid-connection and commissioning requirements for a solution of this scale. 

ATCO is unique in our understanding of system-wide integration requirements, microgeneration regulations and 

operating electrical infrastructure in the long term. We look forward to bringing ATCO’s experience and expertise to 

deliver on your vision of energy efficiency. 

As a first step in this proposal, our goal is to highlight ATCO’s capabilities to develop innovative, reliable energy 

solutions that demonstrate environmental stewardship and a commitment to project excellence. Critical to the success 

of these projects is developing a foundation of trust and open communication and a clear understanding of your 

objectives. Our team’s combined experience and expertise will ensure a smooth path to project success and safe, 

quality work. 

Regards, 

ATCO Power (2010) Ltd.  

 
Wendy Northrup 

Manager, Sales 

P. 403 245 7639   E. Wendy.Northrup@ATCO.com 
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1.0 WHO WE ARE 

1.1 OVERVIEW 

Since our founding by Ron Southern and his father S. D. in 1947, ATCO’s core vision has been to improve the lives of our 

customers by providing sustainable, innovative and comprehensive solutions. From the imaginative application of solar 

and natural gas technologies, to providing reliable power to isolated northern Alberta communities with limited 

accessibility and logistical constraints — ATCO strives to make energy easy and foster a future with sustainable 

opportunities for this generation and those to follow. 

Over the past 80 years, ATCO has established ourselves as one of Canada’s largest generation, transmission and 

distribution facility owners and operators, and we are unique in our understanding of the challenges of operating and 

maintaining assets in remote and varied locations with extremely cold winters.  

Part of this integrated energy experience includes a long history of serving the communities of Mackenzie County, 

which falls within our regulated service area. We maintain district offices in High Level, La Crete and Rainbow Lake. 

2.0 ISOLATED GENERATION  

ATCO owns, operates and maintains 26 reliable isolated systems in remote communities across Alberta and Canada’s 

North. Our Isolated Operations team also maintains two 34 kW cycle-charge systems at Buffalo and Dunkirk, which are 

propane-fuelled telecommunication sites. For back-up generation, we maintain 57 propane-fuelled telecom sites and 

11 substations. The average telecom site is 17 – 20 kW and the substations range from 100 – 250 kW.  

Our isolated operations field technicians are very well qualified, holding journeyman status as heavy-duty mechanics, 

millwrights and electricians. In addition to the field technologists at or near these sites, we have an Edmonton-based 

engineering team that maintains a vast bank of performance, reliability and maintenance data for our isolated facilities. 

Table 1: Our Isolated Diesel Facilities in Remote Northern Communities 

FACILITY 
INSTALLED 
CAPACITY PRIME/BACKUP 

ALBERTA   

Fort Chipewyan  4.6 MW Prime 

Indian Cabins 240 kW Prime 

Steen River 140 kW Prime 

Peace Point 28 kW Prime 

Stowe Creek 684 kW Backup 

Chipewyan Lake 1.2 MW Prime 

Narrows Point 113 kW Prime 

Fox Lake 1 MW Backup 

Fawcett River 78 kW Prime 

Touchwood 78 kW Prime 
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FACILITY 
INSTALLED 
CAPACITY PRIME/BACKUP 

YUKON   

Watson Lake 5.3 MW Prime 

Old Crow 1.6 MW Prime 

Beaver Creek 1.1 MW Prime 

Destruction Bay/Burwash 1.2 MW Prime 

Swift River 178 kW Prime 

Stewart Crossing 150 kW Backup 

Pelly Crossing  1.2 MW Backup 

Carmacks 1.6 MW Backup 

Ross River 1.0 MW Backup 

Haines Junction 1.8 MW Backup 

Teslin 1.5 MW Backup 

NORTHWEST TERRITORIES   

Wekweeti 470 kW Prime 

Fort Providence 1.7 MW Prime 

Dory Point/Kakisa 411 kW Prime 

Sambaa K’e 450 kW Prime 

Hay River 8.3 MW Backup 

ATCO has been working to offset the volume of diesel needed to power these communities by integrating renewables 

into our isolated systems. We completed concept design and optimization for 12 ground-mount solar systems across 

northern Alberta and the Yukon. Several of these facilities have been in Mackenzie County, including Indian Cabins, 

Steen River and Garden River. We are currently developing solar solutions for the first two generation facilities, and 

recently connected Garden River to the electrical grid.  

Every one of these projects was determined to be the most economical solution for the application. By installing 

renewable energy at one facility experiencing increased demand, ATCO reduced capital costs required to support load 

growth by $1.1 million — and annual fuel costs by more than $100,000 per year. ATCO’s experience and innovations 

have led to a sound engineering and construction methodology for integrating renewable resources and energy storage 

for isolated generation. 

3.0 RENEWABLES EXPERIENCE 

3.1 OVERVIEW 

Understanding the long-term benefits of green solutions, ATCO has invested in alternative and renewable energy 

solutions for almost 30 years, studying, piloting and commercializing projects that incorporate solar, cogeneration, 

hydro, wind and geothermal technologies. Our first-hand experience affords invaluable insight into the operational and 

economic feasibility of alternative and renewable energy systems, as well as a thorough understanding of consumer 
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expectations. We have provided an overview of our capabilities below and described some of our project highlights 

with each technology. For more details on our relevant initiatives, please see Appendix 1. 

3.2 SOLAR EXPERIENCE 

Each year, ATCO executes hundreds of projects on our vast network of electrical infrastructure, including self-

performing every facet of solar PV installations on our own buildings and either self-performing or working with 

partners to install solar for customers. We have leveraged our electrical expertise to develop solar projects for schools, 

recreation centres and solar-powered transit buses, as well as several utility-scale solar sites in Alberta and unique 

projects to move 12 Indigenous and remote communities across Canada’s North from diesel generation to technologies 

like solar, energy storage, waste heat recovery and grid connection. For each of our projects, we work with our 

customers to deliver their systems under various commercial models that maximize the benefit to local communities.  

We also have dedicated teams focused specifically on research and innovation in the renewables space, with initiatives 

that include a solar lab in Nisku to refine our understanding of the grid connection process and another in Calgary that 

incorporates residential– and commercial-scale solar and battery systems to better understand electricity market 

factors like demand charge reduction and peak shaving in an effort to maximize the financial benefits of selling back to 

the grid at select times. 

ATCO’s understanding of system-wide integration requirements for solar systems ensures that owners end up with 

solutions uniquely tailored for the security, integrity and reliability of their applications. Many of our competitors can 

build a renewables solution and connect the equipment together; the greatest challenge with these projects, however, 

is interconnecting the facility’s output to the wires owner and properly integrating the renewables solution into the 

electrical system to minimize issues like power loss while still meeting applicable codes and regulations. ATCO’s core 

business is precisely this electrical scope: we have more than 80 years of experience owning and operating reliable 

distribution and transmission infrastructure throughout Alberta and have been responsible for connecting numerous 

renewables applications to the Alberta Interconnected Electric System. We are confident that our work will accurately 

reflect the nuances of connecting solar installations to the Alberta grid.  

A recent highlight for ATCO was our work for Red Deer 

College’s solar program. We teamed with Clark Builders 

and Manasc Isaac Architecture to design and install a 

1.5 MW of solar PV, a 105 kW solar covered walkway 

and 1 MW of combined heat and power (CHP) at for the 

college, in addition to completing an exterior lighting 

LED retrofit. A key part of the project is a state-of-the-

art lab that allows students to learn about renewable 

energies by being immersed in a hands-on classroom 

environment. Students can look at real data, examine 

solar panels in multiple configurations —including a 

fixed PV roof array, variable angle array and octagonal 

arrays — and use onsite equipment, such as a CHP 

demo unit, to feed into their designs. 
Red Deer College solar arrays 
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Potential Solar Solutions 

Based on a preliminary solar assessment, High Level’s Town Hall could produce an estimated 79 MWh per year at a cost 

of approximately $2.55 – 2.75 per W; this is the complete turnkey cost (i.e., engineer, supply, install, commission and 

turnover), subject to a site visit and assessment of the local labour available to help install the panels and offset 

construction costs. The system would feature 215 solar panels in an 84 kWDC solar PV array that will be connected to 

the building to offset the onsite electrical usage. The modules would be installed on the roof using the shelf ballast-

mounted racking systems and, as a result, no roof penetrations would be required to hold the panels to the roof. For 

additional details, please see the Helioscope included in Appendix 2.  

For roof-mount systems, flat rooftops are generally the best and safest to work on — and particularly metal roofs with a 

standing seam. These types of commercial roofs generally do not require roof penetrations to support/anchor the solar 

panels. ATCO does not recommend installing solar on roofs that will have to be replaced within the next 10 to 15 years.  

For ground-mount systems, the ideal size is 150 kW or larger to gain the scale needed to make the system economical. 

Additional land and safety requirements will have to be considered to limit access to the general public (e.g., fencing), 

and interconnections are typically more challenging, regardless of whether the system interconnects to the existing 

building load or as a distributed generator (DG) — which requires service from the Distribution Facilities Operator 

specific to the new generator.   

 

Fort Chipewyan Ground Mounted Solar under construction 

As more renewable elements are added to the system, microgrid controllers and batteries can help support and 

optimize fuel consumption for the isolated grid. Each grid configuration will be assessed to understand the size of the 

local community load and ensure that it is designed specifically for each particular site. For instance, our Fort 

Chipewyan project will serve a large isolated load and the solar development is therefore over 2 MW, but our Indian 

Cabins initiative is comparatively smaller.  
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3.2.1 Solar Financing 

No formal leasing programs currently exist within ATCO to offer a leasing program for  projects such as this one, 

however, Mackenzie County may be able to negotiate a lease separately with, for example, ATB. To assess potential 

funding sources ATCO can, if desired, develop a Grant Funding Framework for Mackenzie County on a fee for service 

basis.  

3.2.2 Projected Savings from Projected Solar Output 

Please see email including model. Metering data is required to quantify projected savings based on load and estimated 

solar output.  

3.3 CHP EXPERIENCE 

ATCO has delivered on a commercial-scale (< 1 MW) combined heat and power (CHP) program, providing design-build 

services to our customers, offering a full turnkey solution and installing seven units in Alberta (totalling 2,600 kW). 

ATCO’s program is intended to help customers achieve improved energy efficiency and reduce greenhouse gases by 

installing CHP technology at commercial, municipal and light industrial facilities with year-round thermal and electrical 

demand. Customer CHP installations to date include a 168 kW unit at the Sierras of Tuscany multi-residential complex in 

Calgary, a 280 kW unit at the Collicutt Centre recreational facility in Red Deer and a 192 kW unit at the Lakeside Leisure 

Centre in the City of Brooks. Collicutt Centre’s operations coordinator has commended ATCO for our work, stating: 

The professionalism of ATCO was paramount and we felt, moving ahead with this project, 
that it would continue in the same manner. And now with over a year of operation with the 
CHP unit there has been minimal to almost zero disruption to the operation of our centre.  

On the residential scale, ATCO has installed four 1.5 kW micro-combined heat and power (mCHP) units as part of 

residential and ATCO operations centre demonstration projects. Recent successes include a project for a Red Deer 

homeowner to design and install a 1.5 kW mCHP unit to integrate with the homeowner’s existing solar PV, wind turbine 

and battery storage systems, which have no electrical grid connection or backup.  

We have provided visibility summaries for the High Level Arena, Town Hall and Aquatic Centre in Appendices 3 – 5. 

These are intended as a preliminary assessment based on the information provided; please note that ATCO made 

several conservative assumptions in developing the summaries.  

Based on these assessments, ATCO recommends further investigation into a CHP unit at the Aquatic Centre first, as 

government funding is most likely for this facility. An engineering study or scoping audit of the centre will provide a 

more detailed assessment of the existing mechanical/electrical design, customer billing and consumption analysis to 

develop a more accurate proposal.  

Because the other two sites are slightly above the current MCCAC thresholds, we recommend a scoping audit to more 

accurately determine if funding would be available.  
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4.0 EV CHARGING 

Not only do we own EV infrastructure across Alberta, we use EV 

charging infrastructure to support our own fleet of our own 

infrastructure with our fleet of electric vehicles, and many of our 

employees own EVs and use ATCO infrastructure on their journeys 

across the province.  

In 2016, ATCO identified electric vehicles as a key pillar of growth 

and therefore formed a specialized group we call the Electric Vehicle 

Centre of Excellence (EV CoE). These subject-matter experts monitor 

the rapidly changing realm of EVs, form strategic partnerships, 

conduct research, identify and track key barriers to adoption, 

provide strategic direction to the organization and develop products 

and solutions for the EV market. Beyond these, we have brought 

focus to electric vehicle business development and continuously 

align our EV strategy with our innovation teams across the 

organization. 

For one of our first initiatives, ATCO teamed with FLO (Canada’s 

leader in EV charging technology), Canadian Tire and Natural 

Resources Canada to develop Alberta’s first EV charging corridor 

along Highway 2, and we are working on a project with the City of 

Edmonton to install up to 10 curbside charging units around the city.  

Our biggest project to date, Peaks to Prairies, was awarded through a 

competitive bid process and will have us building and, by the end of 

2019, owning, operating and maintaining the largest fast-charger 

network in southern Alberta. The L3 DC fast chargers and L2 chargers 

installed for this 20-station network will be powered with 100% 

renewable energy until 2030.   

These projects exemplify ATCO’s strength, not just in engineering robust EV charging solutions, but also our adaptability 

to design to the environment and to the specific use-case of the vehicle. We also choose the best material suppliers and 

manufacturers.   

  

ATCO's first Peaks to Prairies electric vehicle charging 
station installation in Canmore. The left is a Level 2 
charger and the right a Level 3. 

ATCO’s Chevy Bolt battery electric vehicle at the Red 
Deer Level 2 charging station 

https://www.atco.com/en-ca/projects/peaks-to-prairies-electric-vehicle-charging-station.html
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APPENDIX 1: RELEVANT PROJECT EXPERIENCE  



OFF-GRID  
SOLAR + BATTERY Fort 

Chipewyan 
Solar 

Initiative

ATCO is working with three Indigenous communities in Fort 
Chipewyan to integrate a solar array with an existing diesel 
generation facility (5.8 MW total) and offset 150,000 L of annual 
diesel consumption. Phase 1 installed a 608 kWDC ground-mount 
system and Phase 2 will expand the system with 2,200 kW 
solar and 1,500 MWh of battery storage to produce 2,550 MWh 
annually. As part of the project, ATCO must manage logistical 
challenges such as access solely by winter road and maximize 
the use of local resources. All material, including a pre-fabricated 
E-house, was shipped up on the winter ice road.

Muskwa 
Optical 

Repeater Site

ATCO recently constructed and commissioned an off-grid solar 
and battery solution for a remote/isolated telecommunications 
optical repeater station for Alberta PowerLine’s 500 kV 
transmission line. This 19 kW system is 100% solar-powered, with 
a lithium battery (50 kWh) that can power the site for three full 
days without recharging. 

Saddle Hills 
Telecom

One of the largest off-grid solar systems in western Canada, this 
installation provides continuous, year-round power for our Saddle 
Hills Microwave Telecom site. To economically power this remote 
location, the ground-breaking system features a 75 kW array 
mounted on vertical panels to gather maximum power during the 
winter, a 250 kWh lithium ion phosphate bank and 17 kW portable 
generation integration. This project was a finalist for the 2017 
Alberta Emerald Awards.

Isolated 
Community 

Solar

Serving the many off-grid communities across our northern 
Alberta and Yukon service areas has for decades required isolated 
diesel-powered generations. In 2017, we initiated a program 
to connect these communities to the grid wherever possible. 
In communities where we could not connect to the grid, we 
developed unique options to reduce diesel consumption.  Through 
partnerships with Indigenous communities, we are installing 
renewable microgrids in 12 isolated communities that will 
integrate solar with existing diesel-generation systems to reduce 
GHG emissions. Each of these ground-mount projects integrates 
solar PV and energy storage to reduce operational costs at existing 
diesel generation plants. Key sites include Peace Point (15 kW 
solar PV, 40 kWh energy storage), Fawcett River (32 kW solar PV, 
175 kWh energy storage) and Indian Cabins (85 kW solar PV, 
175 kWh energy storage).

One of Alberta’s largest solar developers, ATCO has 
expertise with a wide range of customizable solar 
and energy storage solutions.



SOLAR 
INNOVATIONS Nisku Solar 

Lab
ATCO invested in a solar lab at our Nisku fabrication facility that 
currently has a 25 kW grid-tied array used to train engineers, 
installation crews and operations and maintenance staff, and to 
test various solar panel mounting and construction techniques for 
roof-mount, wall-mount and ground-mount systems. The array 
provides 30% of the building’s annual power requirements is 
reconfigurable to test various inverter systems.

ATCO 
Crowfoot 

Calgary Solar 
Lab

In 2018, ATCO successfully commissioned our first Alberta 
grid-connected solar battery and smart inverter to offset power 
usage at our Crowfoot Operations Centre. Two model systems 
were installed — a residential solar and battery system and a 
commercial solar and battery system. The facility will also be a 
sandbox environment, helping ATCO better understand electricity 
market factors like demand charge reduction and peak shaving to 
maximize the financial benefits of selling back to the grid at select 
times, as well as the DER virtual power plant market and more.

Community 
Solar 

Program

We offer customizable commercial rooftop solar, community-
scale ground-based solar and vertical wall-mount solar. Projects 
include rooftop arrays on the Barrhead Aquatic Centre (149 kW), 
Fort McKay First Nation Arena (155 kW) , Augustana Campus 
(130 kW)and many others. We often secure grant funding on our 
client’s behalf, and our 130 kW Augustana Campus rooftop solar 
installation employs a technology pilot platform that enables the 
University to study by individual module the impacts of shading on 
panel performance.

Red Deer 
College Solar 

+ CHP

ATCO teamed with Clark Builders and Manasc Isaac Architecture 
to design and install 1.7 MW of solar PV and 1 MW of CHP at Red 
Deer College, in addition to completing an exterior lighting LED 
retrofit. This education-focused initiative features an alternative 
energy lab incorporating demonstrations such as a fixed 
photovoltaic roof array, variable angle array and tracking and 
octagonal arrays for RDC students. Completed in June 2018, the 
project offsets two-thirds of the college’s power consumption. 

Innovation has always been at the core of who we 
are. From solar projects to distributed generation 
technologies and edge-of-grid installations, we are 
pioneering imaginative solutions around the world.

ATCO Office 
Building Solar

ATCO has installed solar PV arrays on four office buildings 
across the province, in Stettler, Grande Prairie, Lloydminster and 
Edmonton. With a total of 381 kW of installed DC capacity, these 
solar arrays offset an estimated 432.2 MWh of annual electrical 
consumption for these office buildings. ATCO also secured 
grant funding from the Energy Efficiency Alberta Residential and 
Commercial Solar Program for all four projects.



ALTERNATIVE  
ENERGY Town of 

Hinton Solar 
Thermal

ATCO installed solar thermal technology on the Town of Hinton’s 
LEED Silver-Certified Infrastructure Services Building, which uses 
six solar collectors to preheat water and provide 70% of the 
domestic hot water needs, including a car wash facility. ATCO 
has owned and operated the solar thermal system since its 
commissioning in 2009.

McKenzie 
Towne 

Geothermal 
Heating & 

Cooling

In 2008, ATCO partnered with Avalon Master Builder and 
Brookfield Residential Properties to install renewable energy 
technology in the McKenzie Towne development in southeast 
Calgary. Geothermal, heat pump and solar technology supplies 
100% of the space heating and cooling requirements as well as a 
portion of the domestic hot water for the 21-home development.

NAIT 
Microgrid 
Research 

Facility

NAIT researchers will help Alberta innovators develop and test 
low-carbon energy solutions with a new microgrid research facility. 
The Distributed Energy Management Initiative — a partnership 
between NAIT, ATCO, Siemens and the Future Energy Systems 
research program at the University of Alberta — provides a “plug-
and-play” microgrid where energy companies can test and validate 
their technologies under realistic field conditions.

ATCO and our partners have several sustainability-
focused programs underway, positioning us as 
a major utility incubator in western Canada’s 
renewables space.

Drake 
Landing Solar 

Project

Our award-winning Drake Landing solar community is the first 
of four in North America and the largest subdivision of energy-
efficient and environmentally responsible homes in Canada. The 
community’s 52 single-family homes are heated by solar thermal 
energy thanks to an innovative design that allows solar energy 
to be absorbed through 800 rooftop solar collectors in summer, 
stored underground and returned to the homes as heat in the 
winter. It’s the first solar community in the world to receive 80% of 
its yearly space heating through solar energy.

Grande 
Prairie 

Transit EV 
Buses & Solar

ATCO recently designed an innovative EV bus charging system, 
combining solar PV and battery energy storage system (BESS) as 
well as a grid supply for the City of Grande Prairie’s City Service 
Centre. The system will use the solar PV to charge the battery 
storage when sunlight is available, and any solar PV power 
not consumed in charging the battery storage and electric bus 
batteries will be exported to the grid. The system is being designed 
to also reduce their utility grid demand charges.

ATCO designed a separate electrical system for the electric bus 
fleet, as well as the stationary lithium ion BESS, control system and 
rooftop solar PV system (102 kW and 85.7 kW arrays). 



EV Fast-
Charging 
Corridor

ATCO teamed with FLO (Canada’s leader in EV charging solutions), 
Canadian Tire and Natural Resources Canada to bring three 
fast-charging stations to Calgary, Edmonton and Red Deer. Each 
location will be powered by ATCOenergy and equipped with a 
Level 3 fast-charging station and a dual Level 2 charging station to 
accommodate all types of electric vehicles. The EV fast-charging 
corridor will be operational in 2018.

Jasper EV We recently installed a streetlight-mounted Level 2 charger at the 
Jasper Public Library building in Jasper, Alberta. Our innovative 
installation approach reduced costs for the Municipality of Jasper 
by using the existing streetlight electrical wiring and structure to 
avoid significant earthworks and civil efforts.

City of 
Edmonton 

Curbside EV

With the City of Edmonton, FLO and Natural Resources Canada, 
ATCO is bringing up to 10 curbside charging stations to the City 
of Edmonton. Each location will be powered by ATCOenergy 
and equipped with a dual-head Level 2 charging station to 
accommodate all types of electric vehicles. The EV stations will be 
operational in 2019.

Peaks to 
Prairies EV 

Charging

Our biggest EV project to date, Peaks to Prairies, was awarded 
through a competitive bid process and will have us building and, 
by the end of 2019, owning, operating and maintaining the largest 
fast-charger network in southern Alberta. The L3 DC fast chargers 
and L2 chargers installed for this 20-station network will be 
powered with 100% renewable energy until 2030.  

SUSTAINABLE 
TRANSPORTATION

Cold Lake 
Adaptive 
Dimming 

Project

This Cold Lake, Alberta, pilot project was installed in June 2017 
using smart photocells to enable remote streetlight monitoring 
and control. Featuring schedule-based dimming, the system also 
provides instant alerts for any streetlight outages.

Lloydminster 
Intelligent 

Streetlights

Our Intelligent Street Light Project, in Lloydminster, Alberta, uses 
wireless motion sensors and a control system for LED streetlights 
to deliver light on demand: streetlights dim during off-peak hours 
and automatically brighten when the presence of vehicles, cyclists 
or pedestrians is detected. This lighting design can result in up to 
80% energy reduction and reduces light pollution. In 2018, ATCO 
was recognized by the Illuminating Engineering Society with an 
Illumination Award of Excellence for Energy & Environmental 
Lighting Design.

ATCO and our partners use a variety of approaches 
to achieve energy efficiency and reduce carbon 
emissions, so we tailor solutions to the specific needs 
of customers, finding the right mix of technologies.



Sierras of 
Tuscany

ATCO built and owns, operates and maintains a 168 kW CHP unit 
at the adult condominium complex in Calgary. Using technology 
procured from Collicutt Energy (local packager of small-scale CHP 
units using Liebherr engines), this unit provides year-round base 
thermal and electrical load to the condo’s two adjacent buildings 
— reducing greenhouse gas emissions by approximately 400 
tonnes annually.

Collicut 
Centre

ATCO built owns, operates and maintains a 280 kW CHP unit at 
the Collicut Recreation Centre in Red Deer, Alberta, that uses 
technology from Collicutt Energy. The unit provides year-round 
base thermal and electrical load to the recreation centre, which 
includes aquatic facilities, reducing annual GHG emissions by 
approximately 760 tonnes.

COMBINED 
HEAT + POWER

JBS Canada 
Centre  

(formerly Lakeside
Leisure Centre)

For this recreation centre in Brooks, Alberta, ATCO built a 200 
kW CHP unit, which we continue to own, operate and maintain. 
Using technology from TEDOM Group, this unit provides year-
round base thermal and electrical load to the recreation centre, 
which includes aquatic facilities. It reduces GHG emissions by 
approximately 640 tonnes annually.

MicroCHP ATCO has installed four 1.5 kW micro-combined heat and power 
units as part of residential or operations centre demonstration 
projects. One recent success is our partnership with a homeowner 
in Red Deer County to maximize renewables use by designing and 
installing a 1.5 kW mCHP unit to integrate with the homeowner’s 
existing solar PV and wind turbine system, which had no electrical 
grid connection or backup and was combined with battery storage.

Edmonton 
International 

Airport

CONTENT

Mount Royal 
University

ATCO designed, constructed and commissioned an 850 kW CHP 
facility at Mount Royal University. Using technology procured from 
EPS AB Energy Canada, this unit will provide year-round base 
thermal and electrical load to the University’s 1,200,000 square-
foot Main Campus Building — reducing greenhouse gas emissions 
by 2,000 tonnes annually while realizing average customer savings 
of approximately $435,000 annually. 

Beyond large-scale deployments, ATCO has delivered 
on a commercial (< 1 MW) CHP program, providing 
design-build services for a full turnkey solution and 
installing seven units in Alberta totalling 2,600 kW.
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APPENDIX 3: CHP VISIBILITY SUMMARY FOR AQUATIC CENTRE 



August 2019 

VIABILITY SUMMARY 
High Level Aquatic Centre 

For the High Level Aquatic Centre, ATCO has sized a 25 kW Combined Heat & Power unit to support the energy 
requirements for the 8,600 ft2 aquatic facility. This is based annual consumption provided by Lionstooth. The 
monthly load profiles were based on similar sized aquatic centres and their typical Energy Use Intensity (EUI). The 
CHP will reduce the facility’s expensive electrical consumption by replacing it with clean burning natural gas and 
will also reuse excess heat produced in the process of producing the electricity. The result will be reduced 
operating costs and reduced GHG emissions. 

FACILITY ENERGY MIX ELECTRICITY NATURAL GAS GHG EMISSIONS 

  (kW/yr) (GJ/yr) (tCO₂/yr) 

Annual Purchased 245,225 4,237 369 

CHP Offset 182,923  (500)  

Annual Purchased with CHP 62,302   4,737 277 

GHG EMISSIONS REDUCTION 92 

ENERGY MIX VARIABLE COST * ELECTRICITY NATURAL GAS TOTAL 

($/yr) ($/yr) ($/yr) 

Estimated Annual $34,332 $42,370 $76,702 

With CHP $8,722 $47,373 $56,095 

ENERGY COST SAVINGS PER YEAR $25,609 ($5,003) $20,606 
* Based on $0.14/kWh electricity and $10/GJ the 2018 average utility rates at the Aquatic Centre 

FUNDING 
The Municipal Climate Change Action Centre (MCCAC) provides funding and technical assistance to support 
Alberta municipalities in addressing climate change by reducing their greenhouse gas emissions. They can 
provide funding for up to 75% of the capital cost with a limit of $750,000.00. MCCAC stipulates that to be eligible 
for funding the ratio of installed cost to lifetime GHG emissions reduced must be below $250/tCO2e. A CHP unit 
at the Aquatic Centre is estimated well below this threshold ($150/tCO2e). 

ECONOMICS 

    $350,000 

$262,500 

17.0 years 

25 kW CHP 

Potential MCCAC Funding Simple 

Payback without Funding

Simple Payback with Funding 4.25 years 

Note- Economics does not include expected O&M CHP cost at $3,600/yr 
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APPENDIX 4: CHP VISIBILITY SUMMARY FOR TOWN HALL 



 

August 2019 

VIABILITY SUMMARY 
High Level Town Hall 
 

For the High Level Town Hall, ATCO has sized a 15 kW Combined Heat & Power unit to support the energy 
requirements for the 31,448 ft2 Town Hall. This is based annual consumption provided by Lionstooth. The monthly 
load profiles were based on similar sized Offices and their typical Energy Use Intensity (EUI). The CHP will reduce 
the facility’s expensive electrical consumption by replacing it with clean burning natural gas and will also reuse 
excess heat produced in the process of producing the electricity. The result will be reduced operating costs and 
reduced GHG emissions. 

     
FACILITY ENERGY MIX ELECTRICITY NATURAL GAS GHG EMISSIONS 

    (kW/yr) (GJ/yr) (tCO₂/yr) 

Annual Purchased 276,463 5,189 436 

CHP Offset 110,393   (603)      

Annual Purchased with CHP 166,071   5,791 396 

GHG EMISSIONS REDUCTION   40 

       

     
ENERGY MIX VARIABLE COST * ELECTRICITY NATURAL GAS TOTAL 

 ($/yr) ($/yr) ($/yr) 

Estimated Annual $32,055 $44,439 $76,494 

With CHP $19,255 $49,600 $68,856 

ENERGY COST SAVINGS PER YEAR $12,800 ($5,162) $7,638  
* Based on $0.12/kWh electricity and $8.5/GJ the 2018 average utility rates at Town Hall  

 

FUNDING 
The Municipal Climate Change Action Centre (MCCAC) provides funding and technical assistance to support 
Alberta municipalities in addressing climate change by reducing their greenhouse gas emissions. They can 
provide funding for up to 75% of the capital cost with a limit of $750,000.00. MCCAC stipulates that to be eligible 
for funding the ratio of installed cost to lifetime GHG emissions reduced must be below $250/tonne CO2e. A 
CHP unit at the Town Hall is estimated at the threshold mentioned, further investigation is required to determine 
if funding is available. 

 
ECONOMICS   
15 kW CHP     $275,000 

Potential MCCAC Funding $150,000 ~ potentially unavailable due to restrictions 

Simple Payback without Funding 36.0 years 

Simple Payback with Funding 9.0 years 

Note – Economics does not include expected O&M CHP cost at $2,200/yr 
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APPENDIX 5: CHP VISIBILITY SUMMARY FOR ARENA 



August 2019 

VIABILITY SUMMARY 
High Level Arena 

For the High Level Arena, ATCO has sized a 25 kW Combined Heat & Power unit to support the energy 
requirements for the 42,900 ft2 Arena. This is based annual consumption provided by Lionstooth. The monthly load 
profiles were based on similar sized Arenas and their typical Energy Use Intensity (EUI). The CHP will reduce the 
facility’s expensive electrical consumption by replacing it with clean burning natural gas and will also reuse excess 
heat produced in the process of producing the electricity. The result will be reduced operating costs and reduced 
GHG emissions. 

FACILITY ENERGY MIX ELECTRICITY NATURAL GAS GHG EMISSIONS 

  (kW/yr) (GJ/yr) (tCO₂/yr) 

Annual Purchased 432,232 5,189 490 

CHP Offset 182,004  (1,298)  

Annual Purchased with CHP 250,228   5,559 438 

GHG EMISSIONS REDUCTION 52 

ENERGY MIX VARIABLE COST * ELECTRICITY NATURAL GAS TOTAL 

($/yr) ($/yr) ($/yr) 

Estimated Annual $82,124 $34,386 $116,510 

With CHP $47,543 $44,860 $92,403 

ENERGY COST SAVINGS PER YEAR $34,581 ($10,474) $24,107 
* Based on $0.19/kWh electricity and $8/GJ the 2018 average utility rates at the Arena 

FUNDING 
The Municipal Climate Change Action Centre (MCCAC) provides funding and technical assistance to support 
Alberta municipalities in addressing climate change by reducing their greenhouse gas emissions. They can 
provide funding for up to 75% of the capital cost with a limit of $750,000.00. MCCAC stipulates that to be eligible 
for funding the ratio of installed cost to lifetime GHG emissions reduced must be below $250/tonne CO2e. A 
CHP unit at the Arena is estimated to be slightly above the threshold mentioned, further investigation is required 
to determine if funding is available. 

ECONOMICS 

25 kW CHP  $350,000 

Potential MCCAC Funding $262,500 ~ potentially unavailable due to restrictions 

Simple Payback without Funding 14.5 years 

Simple Payback with Funding 3.6 years 

Note- Economics does not include expected O&M CHP cost at $3,600/yr 
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