
At ENMAX, we are committed to advancing a cleaner energy future for the  
benefit of our customers, communities and our Shareholder, The City of Calgary. 
Environmental protection and stewardship are integral components of our  
strategy that are embedded across all aspects of our business.
We endeavour to provide environmentally responsible energy solutions to the 
communities we serve by continuously reducing our GHG emissions, managing 
air quality, delivering reliable power, evolving the grid to meet customer needs, 
mitigating climate-related physical impacts and optimizing our water use.

ENVIRONMENT

For further information and to view the full report, you can access ENMAX’s  
2020 Environmental, Social and Governance report at enmax.com/esg

http://www.enmax.com/esg
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GHG emissions across our business
As a provider of essential electricity services, we 
are deeply committed to delivering safe, reliable and 
responsible energy. The advancement of a cleaner  
energy future is a mandate under which ENMAX has 
operated for decades. The increasing importance of 
advancing efforts to address climate change is a core 
part of our strategy and business focus. This commitment 
is demonstrated through examining and continuously 
reducing our GHG emissions.

The vast majority of our GHG emissions are  
generated from our power generation facilities.  
Our primary source of GHG emissions is natural  
gas combustion at our gas-fuelled power generation 
plants, followed by a smaller proportion originating  
from natural gas and electricity consumption at our 
corporate and operational buildings together with  
diesel fuel combustion within our mobile fleet.

Power generation
Today, ENMAX Energy owns one of the most efficient 
generation portfolios in Alberta, with 86 per cent of 
its generation capacity coming from natural gas and 
14 per cent from wind energy. Our natural gas-fuelled 
power generation facilities have the lowest GHG 
intensity in Alberta at 0.39 tonnes of carbon dioxide 
(CO2) per megawatt hour (MWh). These natural gas-
fuelled generation facilities also enable the integration 
of intermittent renewable assets into the Alberta grid by 
providing a backstop to the variability of the wind and 
solar generation.

Over the past decade, we have achieved significant 
emissions reductions through the following:

• Transitioning our power generation portfolio

• Improving efficiency at our natural gas power  
generation facilities

OUR RENEWABLE  
ENERGY INVESTMENTS

14 per cent of our generation 
portfolio is renewable power from 
wind. Our early investments in wind 
power continue to provide value in 
lowering the emissions intensity of 
our generation fleet.

• Taber (81 MW) - In operation  
since 2007, the Taber wind farm  
is 100 per cent owned and 
operated by ENMAX

• Kettles Hill (63 MW) - Acquired in 
2008, Kettles Hill is 100 per cent 
owned and operated by ENMAX

• McBride Lake (73 MW) - First on  
stream in 2003, ENMAX holds a  
50 per cent ownership of this  
facility through a joint venture  
and purchases 100 per cent of  
the output

GHG emissions (scope 1 and scope 2)  
contributions by each business       2020

 1 Power generation        99.5%

 2 Operational and corporate buildings       0.3%

 3 Mobile fleet        0.2%

[Note: These numbers are approximate and will be recalculated with final data.]
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Transitioning our power  
generation portfolio
In 2001, 100 per cent of our generation capacity was  
coal-fired. With the termination of all PPAs associated 
with coal‐fired generation by 2016, we materially reduced 
the GHG intensity of our generation capacity by 65 per 
cent when compared to our 2015 baseline.

Today, we hold no coal‐fired generation facilities in 
our portfolio, and our power generation facilities are 
a combination of modern natural gas-fuelled power 
generation facilities and wind facilities. Our largest power 
generation facility, Shepard Energy Centre, is the most 
efficient natural gas-fuelled combined-cycle generation 
facility operating in Canada today, as measured by tonnes 
of CO2 per MWh.
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Improving efficiency at our natural gas power generation facilities
While natural gas is considered one of the lowest carbon emitting fossil fuel options available for power generation, we are proactively working to find  
efficiencies and incremental improvements that further reduce our GHG emissions intensity.

Turbine upgrades
As part of our ongoing efforts to improve 
operational efficiencies, we upgrade our  
turbines to increase power capacity while  
reducing emissions intensity. In 2019, we 
completed a turbine upgrade at Shepard  
Energy Centre that added 15 megawatts (MW)  
of generation capacity. This upgrade reduced the 
GHG intensity of an already modern and efficient 
facility. Similar upgrades are planned for the  
second turbine at our Shepard Energy Centre in 
2021 and at our Calgary Energy Centre in 2022.

Inlet air heater upgrade
In 2020, we upgraded the inlet air heaters at the 
Shepard Energy Centre. This upgrade significantly 
reduced the amount of steam required to operate 
the heating system, which improved the efficiency 
of steam use for power generation. Specialized 
heaters stop gas turbine inlet icing and keep the 
air channels (that bring air into the gas turbines) 
clear. The upgrade has provided two key benefits. 
First, the new heaters no longer accumulate ice 
during cold humid conditions, allowing the plant to 
operate at optimal performance at a wide range of 
temperatures. Second, the improved heat transfer 
reduces the use of steam for heating and improves 
the overall efficiency of the steam cycle.

The recent upgrades to our Shepard Energy  
Centre are estimated to have avoided the 
generation of 87,000 tonnes of CO2 in 2020.

Partners in emissions reduction innovation 
Our Shepard Energy Centre is also home to  
the Alberta Carbon Conversion Technology  
Centre (ACCTC), which uses exhaust gas from  
the facility to enable research and innovation 
focused on finding ways to reduce and repurpose 
emissions. CarbonCure Technologies Inc., who 
tested their technology at the ACCTC, was  
recently declared one of two grand prize winners 
in the NRG COSIA Carbon XPRIZE competition, 
a global technology challenge to convert CO₂ 
emissions into usable products.

STANDBY POWER GENERATION AT NEAR-ZERO EMISSIONS

Our Crossfield Energy Centre is designed to contribute to meeting demand on Alberta’s electrical grid during 
high consumption periods. As a peaking facility, Crossfield operates only an estimated five to 20 per cent of the  
time. However, this facility is critical for serving Albertans and meeting peak customer demand – typically in  
the daytime and seasonally when temperatures are high or low.

We have installed a battery storage system at Crossfield Energy Centre, which turned the facility’s existing 
natural gas turbine into Canada’s first hybrid electric gas turbine. Without the battery system, the natural  
gas turbine at Crossfield cannot offer standby power without continuously staying online at low levels.  
With the installation of a 10 MW lithium-ion battery, we will be able to offer this standby power generation  
without having to burn natural gas. When this power is required, the battery will provide the initial supply  
while the turbine ramps up to meet the demand. The battery is charged with natural gas generation,  
but the combination optimizes the system and results in a significant reduction of GHG emissions.

The project entered commercial operation on May 8, 2021. This project is estimated to directly reduce 45,000 
tonnes of GHG emissions from the grid per year from 2020 to 2025. In 2019, we were the recipients of project 
funding from Emissions Reductions Alberta (ERA).

https://www.carboncure.com/news/clean-tech-company-carboncure-wins-nrg-cosia-carbon-xprize/
https://www.xprize.org/prizes/carbon/articles/xprize-announces-the-two-winners-of-20m-nrg-cosia-carbon-xprize-with-each-team-creating-valuable-products-out-of-co2-emissions
https://www.xprize.org/prizes/carbon
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Operational and  
corporate buildings
ENMAX currently owns or leases six office 
and operational buildings in Alberta and 40 
substations. As part of our commitment to 
reducing our emissions footprint, we have 
invested in:

Real estate consolidation
We increased the density at our company 
headquarters (ENMAX Place) from hosting 
1,100 workstations in 2015 to 1,400 
workstations in early 2020. During that  
same multi-year period, we also reduced 
the number of Alberta office and operations 
locations from 10 to six.

Facilities energy efficiency
We continually look for opportunities to improve 
energy efficiency, which in turn helps facilitate 
GHG emissions reductions from our corporate 
facilities. In the last four years, we converted 
all interior lighting to motion sensor LEDs 
at ENMAX Place and also replaced heating, 
ventilation and air conditioning units with  
more efficient units. We also continually  
promote behavioural changes, such as regular 
reminders to promptly close the shop doors 
at our service centres, which helps to reduce 
heating needs (and associated emissions).

Substations
ENMAX Power assets include 40 substations. 
The purpose of a substation is to "step down" 
high-voltage electricity from the transmission 
system to lower-voltage electricity, so it can be 
easily supplied to local homes and businesses 
with lower-voltage distribution lines. Substation 
emissions are predominantly derived from 
natural gas consumption, electricity use and 
sulfur hexafluoride (SF6) releases. SF6 is a gas 
used as an electrical insulator in high-voltage 
switchgear. Since SF6 is a powerful GHG, 
ENMAX Power closely monitors and reports all 
SF6 releases and has stringent SF6 management 
practices in place. Since 81 per cent of ENMAX 
Power substations have breakers with SF6,  
this gas is monitored by automated alarms  
and investigated by crews immediately. Any 
gas loss is documented as part of our regular 
inspection and reporting process. Additionally, 
we proactively replace seals to lower the 
probability of SF6 leaks from equipment and 
closely follow industry research to explore 
alternatives to SF6 gas.

Versant Power assets include 117 substations.  
Only 35 per cent of those substations have 
breakers with SF6. Versant Power maintains 
strict control measures to closely manage SF6 
gas releases from its substations and replaces 
breakers when possible.

While our emissions intensity remains unchanged 
over the past four years, our absolute emissions have 
increased by 19 per cent since 2017. Absolute GHG 
emissions are directly correlated with the degree of 
utilization of our assets and our natural gas facilities  
have very high utilization rates.

Notes: 
• This data excludes Versant Power.
• In 2020, we changed the method of consolidation of our 

GHG emissions. In our sustainability reports over the 
last five years, we reported 100 per cent of the GHG 
emissions from facilities we operated regardless of financial 
ownership (operational control approach under the GHG 
Protocol). We have now switched to the equity approach 
to better reflect financial risks and rewards. Our target 
baseline (2015) and all data in this chart has been restated 
using the equity approach.

• Our GHG emissions are composed predominantly of CO2. 
While we include SF6 in our GHG emissions, it represents 
less than one per cent of our scope 1 emissions.

• Emissions from our substations include all SF6  
releases but only a portion of electricity and natural gas 
combustion, since not all substations are directly metered.
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Mobile fleet
ENMAX operates across the electricity value chain by 
generating, delivering and selling electricity services and 
products. We have more than 9,000 kilometres (km) of 
transmission and distribution lines, several substations 
and control centres, and crews of employees in Alberta 
who maintain and repair the electric grid. To support this 
work, we have a mobile fleet of 348 vehicles in Alberta. 
Of this fleet, 39 per cent of vehicles are light duty, 39 
per cent medium duty and 23 per cent heavy duty. To 
reduce the emissions associated from our Alberta mobile 
fleet, we have implemented:

Fuel efficiency improvements
Since emissions are directly correlated with gas and 
diesel fuel consumption, we focus on improving fuel 
efficiency. We are working to reduce GHG emissions 
from our fleet through several initiatives, including:

• Company-wide adherence to our mobile fleet  
anti-idling policy and anti-speeding policy;

• Making our fleet vehicles more fuel efficient as they 
are replaced; and

• Using Geotab monitoring software to control idling, 
optimize routes and help change driving habits to 
reduce fuel consumption.

Fleet Electrification Pilot project
We are currently carrying out a pilot to test electric 
vehicle (EV) technology on two medium-duty trucks 
(under 10,000 lbs) within our fleet. This demonstration 
project is the first of its kind in Canada and could 
reduce diesel fuel consumption by an estimated 4,300 
litres of diesel per vehicle annually. The project plans 
to test truck capacity and performance in all weather 
conditions and track the performance and usage of 
the battery and charging infrastructure to determine 
overall viability. We received funding from EEA to 
complete this project. This is one of our first steps in 
our steadfast commitment to the advancement of fleet 
electrification (see our targets on page 10).

The primary source of Versant Power’s GHG emissions 
is gas and diesel combustion from its mobile fleet. The 
company’s fleet includes 140 smaller-class vehicles 
and approximately 120 medium- and heavy-duty 
vehicles. In recent years, Versant Power has added  
two EVs and two EV charging stations to its mobile 
fleet assets. 

TESTING TWO MEDIUM-DUTY  
ELECTRIC TRUCKS

ENMAX Power is currently in the initial 
stages of a demonstration project to test 
two medium-duty fully electric trucks—
the first project of its kind in Canada.

During the pilot, we plan to test  
truck capacity and performance in  
all weather conditions and track the 
performance and usage of the battery 
and charging infrastructure to determine 
overall viability.

International EV concept vehicle.  
Prototype may not be exactly as shown.
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 Looking forward: GHG emissions

 Vision

As a solutions-driven and  
future-oriented essential 
electricity service provider, 
ENMAX aims to actively 
contribute to a cleaner energy 
future by committing to achieving 
net-zero scope 1 and scope 2  
GHG emissions by 2050. 

 Targets

As a milestone towards achieving our net-zero vision, we plan to reduce or offset 70% of our 
scope 1 and scope 2 GHG emissions by 2030 from a 2015 baseline. Our three-part approach 
includes our plan to:

• Electrify 35% of our mobile fleet by 2025 towards our aspirational goal of electrifying  
100% of our mobile fleet by 2030;

• Offset 100% of our building GHG emissions (scope 1 and scope 2) from 2021 onwards; and

• Reduce or offset GHG emissions associated with our power generation portfolio by continuing 
to invest in efficiency improvements and new technologies.

Our approach
ENMAX is committed to achieving net-zero scope  
1 and scope 2 GHG emissions by 2050. As milestones 
towards our vision, we have established 2030 interim 
targets that provide ambitious, yet achievable, 
guideposts on our journey. Our commitment 
encompasses our operational and corporate  
buildings, vehicle fleet (348 vehicles at the end  
of 2021) and our electricity generation portfolio  
in Alberta. Over the next year, as part of our 
continued assessment and exploration of this area,  
we plan to assess the appropriateness and 
applicability of similar targets in Maine as we advance 
towards our shared vision of a cleaner energy future. 
We also recognize the degree of collaboration 
required to advance the electricity grid for the benefit 
of customers and will continue to actively partner  
with policymakers and regulators in these areas.

 Focus

Contribute to a cleaner 
energy future by 
reducing the emissions  
associated with our 
business footprint.

Our focus areas for our plans to reduce our  
GHG emissions include:

1. Power generation 
Reduce and offset our emissions through a 
combination of technology advancements,  
innovation, and capital replacement over time

2. Buildings 
Offset emissions from our building to provide a net-
zero carbon electricity source for our building and for 
our electric fleet

3. Mobile fleet 
Invest in asset replacement and charging 
infrastructure towards full fleet electrification by 
2030. Continue to actively engage with suppliers, 
other utilities and vehicle manufacturers to support 
the development of the specialized EVs needed to 
meet our goals. 
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We are committed to reducing our GHG  
emissions, which have increased over the last  
four years with the high level of demand required 
from our facilities. While we continue to operate 
our current fleet of efficient power generation 
assets with a high degree of availability and 
run-time, we recognize that this increases their 
environmental impact and have therefore set 
emissions reduction targets.

Next steps
In 2021, we have established our baseline, 
data gathering guidelines and analysis for the 
development of our target and actions plans.  
The next steps toward our GHG emissions 
reduction targets are:

For our power generation

• Complete turbine upgrades at our Shepard 
Energy Centre in 2021 and at our Calgary  
Energy Centre in 2022; 

• Operate the Crossfield hybrid electric gas turbine 
battery in the ancillary services market; and

• Evaluate the implementation of new  
technologies that align with our  
business strategy and future plans.

For our buildings

• Develop and action an emissions  
offset strategy that balances economic  
and environmental cost and benefits.

For our mobile fleet

• Proceed with the orderly replacement of vehicles 
with electric counterparts as they reach end-of-
life (within vehicle availability constraints);

• Prepare for the deployment of two medium-duty 
electric trucks in 2022; and

• Develop a fleet electrification plan that  
includes both asset replacement and  
charging infrastructure investment.
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Customer emissions
ENMAX commitments and actions are geared towards contributing meaningfully to the transition to a cleaner energy future. As part of our essential role in the 
energy transition, we are committed to reducing our own impacts in conjunction with our customers over time. In our interactions with customers, we will continue 
to assist them to better understand and manage their energy use by offering informative tools and programs that enable informed decisions regarding energy 
consumption and by supporting renewable energy solutions that meet their needs and expectations across all jurisdictions where we operate.

Energy use
Since 2017, ENMAX Energy has offered My Energy IQ™, a free tool that 
provides information and reports that enable customers to make informed 
decisions and better manage their energy use. All residential and most small 
business ENMAX Energy customers have convenient online access to the My 
Energy IQ™ tools, reports and insights as part of their ENMAX Energy online 
account. My Energy IQ™ enables customers to see how their home compares to 
similar homes nearby, build a customized savings plan, receive tips tailored to 
their home, see bill comparisons and historical use charts, learn what consumes 
the most energy in their home and how weather impacts consumption. ENMAX 
is amongst the first utilities in Alberta to offer a program like My Energy IQ™ 
and empower customers to take more control over their energy use.

Electricity or natural gas green add-on
ENMAX Energy also offers “green add-on” selections for customers to pay an additional 
variable fee (the amount is chosen by the customer). This fee goes towards the 
purchase of certified Renewable Energy Certificates or offers that support renewable 
energy initiatives and fully or partially offset the GHG emissions associated with their 
electricity or natural gas consumption.

Lower carbon emissions heating
Versant Power is helping its customers reduce their emissions by promoting 
cleaner energy options. The company encourages customers to switch from 
using fossil fuels for home heating to using electric heat pumps. Since Maine’s 
grid sources about 75 per cent of its electricity from renewable sources such 
as offshore wind, solar, hydroelectric and biomass, switching to heat pumps 
results in lower emissions.

Renewable energy opportunities  
for customers
As renewable generation continues to expand in Alberta, solar remains the 
largest source of total installed micro-generation capacity at over 89 MW as at 
the end of 2020, and ENMAX Energy continues to maintain our position as one 
of Alberta’s leading solar retailers with over 36 MW installed. Since 2009, our 
solar opportunities have been enabling customers across the province to select 
any number of solar modules for their home or business to meet up to 100 per 
cent of their annual electricity needs.

On a much larger scale, customers in municipalities across Alberta have 
partnered with ENMAX for their solar needs, including 18 MW of installed  
solar at 58 locations such as Calgary’s Shepard Solar Park, Bearspaw Water 
Treatment Plant and Southland Leisure Centre to name just a few. Over the 
past two years alone, ENMAX has enabled the completion of Canada’s largest 
municipal rooftop solar installation in Airdrie, Alberta, a 1.55 MW system 
providing renewable energy to their Genesis Place Recreation Centre, and  
helped the town of Raymond become a solar-powered net-zero community.

In 2020, we also saw exponential growth in solar development across the  
state of Maine2. Versant Power adapted business processes and resources  
within its service territory to meet the growing interest and customer 
expectations. Versant Power is currently supporting nearly 150 distributed 
generation projects through their development stages—from application, 
engineering studies, design and construction to establishing intricate billing. 
This endeavour involves integrating these renewable projects safely and 
efficiently within Maine’s existing grid and is an important part of advancing 
ENMAX and Versant Power’s shared vision of a cleaner energy future.

2 Solar Energy Industries Association (2020). Accessed on May 2021. https://www.seia.org/state-solar-policy/maine-solar

https://www.airdrie.ca/index.cfm?serviceID=1090&ID=813
https://raymond.ca/business-investment-attraction/
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Delivering energy  
for a cleaner future
As an operator of safe and reliable transmission and distribution electricity 
systems, we are committed to advancing technology solutions that will 
meet customer electricity needs today and into the future. The electricity 
grid of the future must deliver power reliably, enable the transition to 
diverse energy sources and support broader social electrification, while also 
withstanding increasingly severe weather events and adapting to changing 
customer expectations.

Over the past few years, we have advanced our ability to predict, detect 
and respond to outages and are integrating and planning for a series of 
innovative technology solutions to ensure our grid is prepared for and 
enables the future.

Delivering power reliably
Nearly every aspect of our modern lives relies on electricity. ENMAX is 
committed to deliver power safely and to a high degree of reliability. To 
provide customers with the critical and dependable energy they need, we 
manage a complex system of infrastructure, equipment and software.

In Alberta, we operate under Alberta Reliability Standards. These standards 
are the requirements followed by the Alberta Electric System Operator 
and all electricity market participants in the province to maintain high 
reliability within the Alberta interconnected electric system. We deliver 
reliability levels that are top quartile in Canada (see data from the Canadian 
Electricity Association (CEA)3  in the sidebar).

In Maine, Versant Power tracks and reports industry standard reliability 
metrics on a monthly and annual basis and has targeted improvement  
goals each year. In order to meet increased customer expectations 
regarding power reliability, Versant Power currently invests more than  
$70 million USD annually (approximately $87 million CAD) to maintain  
and improve its distribution system. Read about Versant Power’s  
vegetation management program on page 24.

SAIDI reflects the cumulative duration 
(in hours) of sustained repair outages 
experienced by the average customer  
in a year. Our customers experience, on 
average, less than 30 minutes of power 
interruption during one year, while 
customers of CEA member companies 
experience, on average, seven hours of 
outages per year. 

Note: This data excludes Versant Power.

SAIFI reflects the number of power 
outages lasting longer than five minutes 
experienced by the average customer in a 
year. On average, our customers experience 
less than one outage per year. 

Note: This data excludes Versant Power.
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3 https://electricity.ca/wp-content/uploads/2019/11/SE_Report_WEB_2019.pdf

https://www.aeso.ca/rules-standards-and-tariff/alberta-reliability-standards/
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Strong reliability is linked to building sufficient capacity across the system, but also to our ability to prevent, withstand 
and recover rapidly from system disruptions. In Calgary, we are strengthening the reliability of our system through:

Replacing aging assets
Each year, certain assets undergo major maintenance or 
replacement as part of our Capital Asset Replacement 
Program. This program helps our assets run optimally 
and minimizes the occurrence of outages. Assets are 
prioritized based on condition and other risks. Read about 
our Substation No. 1 replacement project in the sidebar.

Planning for load capacity
To support reliable service to customers, we use load 
capacity planning to identify the existing constraints and 
upcoming demands on the Calgary electricity system 
(loads) and to verify that redundancies are in place. In 
2019, our system and customer planning teams developed 
a load forecasting model to support the introduction of an 
interactive Load Capacity Map to help communicate the 
estimated available capacity throughout our distribution 
system. Using the map, customers can search for an 
address to quickly identify the system’s available capacity.

Restoring outages faster using 
automated outage restoration
Despite our best efforts, some of our customers 
experience power outages. To substantially reduce the 
duration of outages and the number of customers affected, 
approximately 48 per cent of Calgary’s non-downtown 
distribution system uses a technology called Distribution 
Automation. This system has saved an estimated 30 
million minutes of outage time over the past 10 years. 
Distribution Automation is self-healing and uses SCADA 
(supervisory control and data acquisition) systems to 
detect a fault, automatically isolate it and rapidly  
restore the system.

Predicting cable failures 
Underground cable failures are the highest contributor to 
both total customer outage minutes and to the frequency 
of outages in our Calgary system. To proactively identify 
buried cables at high risk of failure, we developed the 
Predictive Failure Program, which uses a machine learning 
model with access to more than 1.5 million data points. 
The model helps improve and maintain grid reliability and 
optimizes spending while reducing these types of outages. 
The program was a 2020 EEI Edison Awards Nominee and 
was recognized (in conjunction with our Load Capacity 
Map) in the Canadian Electricity Association’s Centre of 
Excellence for Innovation.

Managing and  
communicating outages
In 2019, we installed an Outage Management System. 
This system predicts the origin of an outage in order to 
efficiently dispatch a service person to the location for 
restoration. The system also automatically identifies and 
posts outage information for customers on an integrated 
website map and via Twitter. If a customer chooses, they 
can have outage information sent to them using emails, 
text or phone calls via the ENMAX Outage App. The 
Calgary Outage Portal Map shows planned and unplanned 
outages occurring real-time and within the last 24 hours.

MAJOR PROJECT: REPLACING  
SUBSTATION NO. 1

ENMAX Substation No. 1 was built  
in 1912 to power streetlights and  
the streetcar rail system in the 
downtown Calgary area. For more 
than 100 years, we have expanded 
and upgraded this substation to  
meet load growth requirements.  
With all these upgrades, this 
substation is able to provide power 
to approximately 45 per cent of the 
downtown Calgary area.

At the beginning of 2021, we 
received Alberta Utilities Commission 
(AUC) approval to begin construction 
of the new substation to:

• support the reliable supply of 
electricity to The City of Calgary;

• maintain the reliability and integrity 
of our transmission system; and

• mitigate maintenance and 
operational safety concerns  
for workers related to the  
aging equipment in the  
existing substation.

The project is anticipated to start 
construction in Q3 2021 and be 
completed by the end of 2024. At  
an investment of approximately  
$207 million, this project supports 
the reliability and modernization of 
our grid. Further details can be  
found here.

https://www.enmax.com/system-resources/load-capacity-map
https://www.eei.org/about/members/international/Documents/2020_Edison_Nominee_ENMAX.pdf
https://apps.apple.com/ca/app/enmax-power/id1417590330
https://outages.enmax.com/
https://www.enmax.com/GenerationAndWiresSite/Documents/ENX_2019_StakeholderRelations_OH_Substation1_Poster_Boards.pdf
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Adjusting the grid to meet customer needs
Traditionally, electricity has been centrally generated at large power plants and distributed by a small number of power 
companies. Rising customer interest in local small-scale power generation installations such as solar photovoltaic, micro 
wind, and storage has created new challenges for safe and reliable grid integration. We are meeting these challenges by:

1  Unlocking the potential of 
two-way power flow 

Secondary networks are intricate grid 
areas, such as downtown Calgary, that 
have not historically been able to support 
two-way power flow. Two-way power 
flow is required for customers who 
want to generate their own renewable 
electricity and send extra power back 
into Calgary’s grid for others to use. 
Announced in 2018, our Secondary 
Network Export Project is developing 
technology that would enable two-way 
power flow on our secondary networks. 
It is the first project of its kind in Canada. 
In 2020, the first phase of testing of 
this multi-year project was completed. 
In the next phase, the first on-site 
customer implementation is scheduled 
and includes the installation of solar 
equipment at Cadillac Fairview Chinook 
Mall in summer 2021. This technology, 
if proven successful, will enable future 
small-scale renewable power generation 
in urban settings, ultimately lowering 
GHG emissions and removing barriers for 
customers to adopt renewable energy.

2 Understanding  
the grid’s  
hosting capacity

Over the years, our customers  
have shared their increasing 
desire to have more control over 
how and when they generate or 
consume power. Our interactive 
Hosting Capacity Map allows 
customers to search locations 
and determine the system’s 
capacity to accommodate their 
planned power generation 
system. The map also helps us 
anticipate the effect of customer-
owned generation on the grid.

3 Preparing for 
transportation 
electrification

In 2019, we launched Charge Up, 
a small-scale EV charging pilot to 
help us understand how Calgarians 
use EVs and the potential impact 
on our electricity system. As part of 
the pilot, we are helping to offset 
the cost of Level 2 EV chargers for 
a limited number of eligible homes 
and businesses in Calgary. In 2020, 
the pilot team enrolled participants 
and facilitated residential charger 
installations, with the installation  
of public chargers expected in 2021.  
The data from the chargers is 
expected to help us understand the 
potential grid impacts of EV charging, 
so we can adjust accordingly.

4 Enabling customers’ 
renewable power 
generation

ENMAX is supporting residential  
and commercial customers in 
renewable power generation offering 
both lease and purchase options. In 
Alberta, ENMAX is a leading provider 
of solar installation services across  
the province and installed 5.6 MW  
of solar energy for customers in 
2020. Read about solar projects  
in Alberta and Maine on page 19.

https://www.enmax.com/system-resources/hosting-capacity-map
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 Looking forward: Reliability and innovation

 Vision

As we seek to advance a  
cleaner energy future and enable  
the future needs of customers, 
ENMAX will evolve our grid to  
meet changing expectations.

 Focus

Prepare for and enable the 
opportunities presented by 
decarbonization, electrification  
and the adoption of distributed  
energy resources. 

 Targets

• ENMAX Power plans to invest $60 
million to enable a more resilient 
grid by 2030 while maintaining its 
reliability levels.

Our approach
We believe the rapid pace of technological advancement and change in our 
industry means conventional approaches to investment and asset replacement 
will evolve. We are proactively increasing our investments in innovative 
technology and solutions for our Alberta transmission and distribution  
grid with a commitment to invest $60 million to enable a more resilient 
grid by 2030. Our enhanced focus on innovation will enable us to stay 
ahead of changing customer expectations, while maintaining organizational 
competitiveness in this evolving environment. We define innovation as 
the systems, processes or technologies to be tested prior to full-scale 
deployment. We invest in innovation to serve our customers by making the 
grid more flexible, supporting lower carbon generation and/or adjusting to 
future customer needs. As part of the innovation process, we actively look 
for technology solutions and other opportunities that may reduce the costs of 
delivering electricity to our customers or provide them with additional service 
options. These technology investments are geared towards enabling the 
opportunities presented by electrification, decarbonization and the adoption 
of distributed energy resources. As we deliver a more flexible grid, we plan to 
continue balancing the interests of our customers and maintaining our reliability 
levels (as measured by SAIDI and SAIFI). We will also continue to actively 
partner with policymakers and regulators in these areas to advance common 
goals for the benefit of customers.

Next steps
Some of our upcoming investments in innovation 
technology and solutions include:

• Advanced metering infrastructure (AMI) pilot to  
prove new technology solutions that create flexibility  
as we evolve the grid. AMI is an integrated system 
of smart meters, communications networks and 
data management systems that enables two-way 
communication between utilities and customers.

• Phase 2 of our EV smart charging pilot which  
will move past data collection and inform the 
development of appropriate tactics to influence  
EV charging behaviour and, therefore, reduce grid 
impacts associated with EV adoption.

• Distribution-connected battery storage to test out 
specific use cases in order to understand customer 
and utility benefits that can be realized by integrating 
battery storage.
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Mitigating climate-related physical risks
The ENMAX group of companies operates in two distinct regions with  
different types and levels of climate-related physical risks. ENMAX Power 
operates in Calgary, Alberta and the surrounding community, which are 
landlocked urban areas. Versant Power operates in Maine, the most forested 
state in the United States, with 90 per cent of its land being tree covered.  
The management of climate-related physical risks varies according to the  
unique needs of each region.

Our key climate-related physical risks in Alberta include:

Flood
After the 2013 Calgary flood, we updated our internal mapping to include  
flood inundation zones and evacuation zones (provided annually by The  
City of Calgary). Our flood maps indicate our circuitry, meters, the number  
of customers affected per zone and in what order. This allows us to search  
and determine the equipment that would be first impacted by any overland 
flooding and adjust our response plans accordingly. In addition, ENMAX 
maintains a flood action plan that is reviewed annually. ENMAX continues  
to engage closely with Calgary Emergency Management Agency (CEMA) 
partners to maintain alignment with these valuable partners.

Extreme weather events
Our operations control center proactively monitors and  
prepares for a variety of weather events that Environment 
Canada is identifying as a "Watch" or "Warning" such as  
strong winds, heavy rain, severe hail, tornadoes and heavy 
snowfalls. We categorize these using the Incident Command 
System’s incident level definitions (1, 2 and 3) and escalate  
our communications and response accordingly. We are 
currently developing a storm analytics tool using Canadian 
weather data to help predict system impact for outages that 
may arise during extreme weather events.

Our key climate-related physical risks in Maine include:

Tree and vegetation management
On average at Versant Power, two out of three power outages are caused  
by trees. The trees in Maine can typically grow 25 to 30 metres tall, while  
the average power pole reaches 10 to 14 metres, which means that trees  
can easily fall on powerlines. This is why, each year, Versant Power covers  
more than 3,000 km trimming trees and working with landowners to remove 
trees identified as threats to the reliability of the system. To proactively  
address the issue, about 10 per cent of the operational budget is spent  
on vegetation management.

Extreme weather events
With storms becoming more frequent and severe, extreme weather events  
pose a key physical risk to the system. These weather events can include 
heavy winds, rain, ice and heavy snowfalls, and can make the risks of tree falls 
even greater. In 2020, ENMAX worked with Versant Power to develop a storm 
analytics tool to help predict the outage patterns that could arise after certain 
types of extreme weather events. The tool visually mapped six years of Versant 
Power outage data and interlaced it with historical weather data for Maine. 
While the tool is still in early stages, it may provide promising insights for  
system analysis and reliability.

WEATHER ANALYTICS

In 2020, ENMAX worked with Versant 
Power to develop a storm analytics tool to 
help predict the outage patterns that could 
arise after certain types of extreme weather 
events. The tool visually mapped six years  
of Versant Power outage data and interlaced 
it with historical weather data for Maine. 
While the tool is still in early stages, it  
may provide promising insights for  
system analysis and reliability.

http://www.icscanada.ca/
http://www.icscanada.ca/
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Emergency and crisis management
We use the internationally recognized Incident Command System (ICS)  
to manage our emergency response. ICS is a standardized command and  
control system used to manage emergency incidents. We maintain a regularly 
reviewed Incident Management Plan, which contains all emergency response 
plans and protocols.

Reliable power generation and delivery depends, in part, on maintaining the 
resiliency of both our generation facilities and our transmission and distribution 
assets. Emergency preparedness is tailored by our power generation and 
transmission and distribution teams.

Power generation
Emergency preparedness at ENMAX Energy means ensuring that our  
generation facility control centre, field, and power plant employees are 
equipped to respond safely, while maintaining compliance to all legislative 
requirements with respect to the continued operation of the Alberta 
Interconnected Electrical System. Our employees receive emergency  
response training as part of their operational training and during  
regular emergency exercises.

Due to the COVID-19 pandemic, we made significant changes to our  
emergency response program, including modifying our large emergency 
response exercises. A combination of full-scale/virtual tabletop exercises  
was conducted at the Shepard Energy Centre. The Calgary Energy Centre  
and Cavalier Energy Centre conducted virtual tabletop exercises.

Additionally, the Pandemic Response Plan was updated and incorporated 
into the emergency management program. Pandemic-type exercises and 
responses will become part of our scenarios to be tested.

Transmission and distribution
ENMAX Power is a partner member of CEMA, which plans and coordinates 
emergency services and resources during major emergencies and disasters in 
Calgary. We participate in all their drills, exercises and preparedness planning, 
along with our neighbouring utilities. This collaboration supports public and 
staff safety, minimizes damage to electrical infrastructure, and allows for 
faster recovery and return to normal operations, resulting in less disruption 
to our customers. As a key CEMA member, we have seats at their Emergency 
Operations Centre, which opens during disasters or major emergencies and  
acts as The City of Calgary’s coordination centre.

To test the real-time effectiveness of our response, we also complete one full-
scale exercise with one of our closest mutual assistance partners, EPCOR, per 
year. These exercises are multi-agency, multi-jurisdictional activities involving 
the mobilization of emergency personnel, equipment and resources, as if a real 
incident had occurred.

Our aim is to complete one emergency response exercise per quarter. In 2020, 
we were able to complete seven (with modifications to protect our employees 
and the public from COVID-19 risks).

http://www.icscanada.ca/
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Testing our crisis management and 
response: Our COVID-19 response
2020 was a significant year for our organization as we navigated the  
global COVID-19 pandemic. Grounded in our values, our key priorities were  
to maintain the health and wellbeing of our team members and to continue 
serving our customers safely and reliably throughout the pandemic.

The delivery of safe, reliable electricity service is essential to our lives,  
and any time ENMAX is faced with circumstances outside of normal business 
operations, we take active steps to maintain continuity in our service and 
support our customers and communities.

In response to the COVID-19 pandemic, we adopted a range of stringent  
health and safety measures to protect our team and continue to provide 
essential electricity and energy services to our communities. We mobilized 
approximately 80 per cent of our team to a work-from-home program, with 
no disruption to our operations or customer service. For those team members 
who remain at our operating facilities or work in the field, amendments to work 
schedules were made to support critical system maintenance and continuity 
of operations. Additionally, we were actively at the table through Calgary’s 
enactment of its emergency management protocol under CEMA.

The stringent health and safety protocols implemented for our essential  
workers remaining on-site and in the field have evolved alongside the guidance 
issued by Alberta Health Services and The City of Calgary, and include the 
following special protocols:

• Crews report out of different substations or dispersed locations to  
limit interaction;

• Crew sizes and schedules have been adjusted to limit interaction;

• Light- and medium-duty fleet vehicles are used for transportation between 
work and home to decrease visits to ENMAX facilities;

• Tailboard safety signoff procedures for project and job specifications have 
been adjusted to support physical distancing;

• Increased support for mental health through the ENMAX Employee and 
Family Assistance Program (read more on page 40); and

• Increased leadership and safety presence to support critical staff.
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The energy transition
The electricity sector, as a key player in a lower-carbon future, is experiencing a rapid  
transformation as it responds to the opportunity of electrification, enables growth in distributed 
forms of renewable energy, and embraces lower carbon sources of energy as part of the energy 
transition. Advancements in transportation electrification, energy storage and energy efficiency  
are accelerating this transition, and organizations like ENMAX have a critical role to play in 
supporting customers and enabling opportunity throughout this transition.

Transition-related opportunities
Large-scale decarbonization will require profound societal changes across many sectors. Not only 
will power generation change, but also how that power is used.

Electric vehicle adoption  
and electrification
Beneficial electrification, defined as replacing 
direct fossil fuel with electricity in a way that 
reduces overall emissions and energy costs, is 
expected to be a driver for increased electricity 
demand. In 2019, sales of electric cars topped 
2.14 million globally, which is a 40 per cent 
year-on-year increase. The expected pace of 
EV adoption and the fact that charging will 
likely be done at home or at work4 is expected 
to increase electricity demand for utilities like 
ours. At ENMAX, we are currently undertaking 
pilot projects, both in our own mobile fleet and 
for customers, to better understand and take 
advantage of this opportunity.

Investments toward  
grid flexibility
A growing societal focus on low-carbon or 
carbon-free energy is likely to increase the 
need for investment in the electric distribution 
grid. Our reputation for service and reliability 
provides a solid foundation that positions us 
well in this area. We also provide other services, 
such as connections for distributed energy 
resources like customer solar photovoltaic 
installations. We also continue to invest in  
our grid to be able to adjust to these changes  
(read more on page 22).

SHIFTING OF LOAD AND LOAD PROFILES

The global COVID-19 pandemic has demonstrated how 
access to safe, reliable and cost-effective electricity is 
critical, and how power demand and load can pivot quickly  
depending on events and circumstances.

In Calgary, total energy consumption in 2020 was about 
four per cent lower than in the prior five-year average 
(2015 – 2019). The decrease in energy consumption 
was primarily driven by a decrease in commercial energy 
consumption due to restrictions that were placed on 
businesses and workplaces. This decrease, however, 
was partially offset by an increase in residential energy 
consumption as portions of the workforce transitioned 
to working from home. COVID-19 is expected to impact 
energy consumption, in 2021, and potentially beyond, as 
workplaces shift towards more remote work.

However, prior to the COVID-19 pandemic, we had  
already observed energy use per customer decrease since 
2015. More energy efficient appliances, conversion to LED 
lighting and increases in multi-dwelling homes had all 
played a role in this decline.

At ENMAX, our focus is to continue being responsive, 
supporting our customers, adjusting our business  
and delivering power reliably through these shifts.

4 International Energy Agency. World Energy Outlook. Accessed on April, 2020. https://www.iea.org/reports/global-ev-outlook-2020
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Transition-related risks
We closely monitor provincial and federal climate-related policies, regulations and legislation which may affect our 
performance. Besides investing in improving our own power generation portfolio and technology, ENMAX manages 
climate change regulatory risk by advocating for well‐designed and cost‐effective policy at the provincial and federal 
levels. Some of the GHG-limiting regulations that apply in our area of operation are:

Provincial GHG regulations
Since 2007, large facilities in Alberta have been subject  
to different GHG-limiting regulations. In 2019, ENMAX’s 
GHG emissions from its natural gas generation facilities 
have been covered by the Technology Innovation and 
Emissions Reduction (TIER) regulation which applies 
to Alberta’s large final emitters (facilities that generate 
more than 100,000 tonnes of CO2e per year). Under 
TIER, thermal5 electricity generation is required to meet 
a GHG emissions intensity of 0.37 tonnes of CO2e/MWh 
(called a high-performance benchmark). Facilities that 
produce electricity as their primary product are subject 
to this “good-as-best-gas” electricity high-performance 
benchmark, and the Shepard Energy Centre was the 
reference facility used to set the benchmark not only in 
Alberta, but also across Canada. For emissions beyond 
the described intensity, power generators currently pay 
$40 per tonne. To meet these obligations, companies can 
reduce emissions at the site level to meet the benchmark 
intensity, use credits they generate through emissions 
reductions in other parts of their portfolio, pay into a fund 
or buy third-party offsets. In 2020, our carbon compliance 
costs across all our power generation assets were $5.5 
million. ENMAX plans to continue to make efficiency 
improvements to our power generation facilities (read 
more about our target on page 17).

Federal carbon tax
The Parliament of Canada passed the Greenhouse Gas 
Pollution Pricing Act in 2018. Some provincial regulations 
have been deemed "equivalent" to the federal regulation, 
and so, companies that follow the provincial regulation 
are exempt of the federal carbon tax. Alberta’s TIER 
has been deemed to be "equivalent" to the Federal 
government’s legislation through 2021. The Government 
of Alberta is currently reviewing potential changes to 
the TIER legislation for 2022 and beyond, and evaluating 
equivalency with the federal program is part of that 
process. It should be noted that the TIER requirements for 
electricity generators are significantly more stringent than 
what the federal government proposed in their current 
legislation. There have been high levels of uncertainty 
regarding these regulations since the Canadian 
government announced plans, in December 2020, to 
further increase the carbon price by $15/tCO2e per year 
(starting in 2023), with a target to reach up to $170/tCO2e 
by 2030, as well as the ambitious goal of achieving net-
zero emissions by 2050.

5 Thermal generation includes electricity from natural gas, coal, petroleum, nuclear, geothermal and waste incineration.
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Water use and quality
At ENMAX, we recognize that water is a precious resource that must be  
used responsibly. We carefully manage our water withdrawals and monitor 
our wastewater disposal. The majority of our water use is for essential power 
generation processes—intake water is used for cooling purposes in cooling 
towers, and the remainder is purified on-site to create steam in our combined-
cycle power plants. Three of our facilities are combined cycle, which means 
they use both a gas and a steam turbine concurrently to generate additional 
electricity. We focus our water reduction initiatives at these combined-cycle 
facilities and are working to reduce our water intensity by:

Reducing freshwater use
We strive to minimize our freshwater use by using as much reclaimed water  
in our operations as practically possible. By design, our Shepard Energy Centre 
uses 100 per cent reclaimed water (also called greywater) from the The City 
of Calgary’s Bonnybrook Wastewater Treatment Facility for all its power 
generation needs. Each year, this saves the plant from having to draw  
nearly six million cubic meters (m3) of freshwater from the Bow River.

Optimizing our water use
We seek to optimize water use at our operated facilities in the following ways:

Shepard Energy Centre
While this facility already uses reclaimed water, we have sought to further 
optimize its water use. The water used in a power plant declines in quality  
each time it runs through the facility, where every pass through the cooling 
towers increases the concentration of dissolved substances. After three years  
of research, observation and innovative lab testing, we have been able to  
find the optimal operating efficiency of the cooling towers. This work has 
increased the reuse cycles from 3.5 to 5, while still maintaining all cooling 
water chemistry within required concentration limits. This initiative has  
reduced the plant’s annual wastewater volume by 24 to 28 per cent (relative  
to 2017 values) and saves nearly 450,000 m3 of wastewater each year.

Calgary Energy Centre
In 2020, we examined our water use at this facility looking to see if similar 
savings to Shepard could be achieved and determined that the plant was  
already optimizing its water use to the extent possible.

Cavalier Energy Centre
This facility is located just east of Strathmore and gets its water from an 
irrigation canal sourced directly from the Bow River. While using water from 
this source presents challenges, Cavalier uses a complex process to recycle 
and treat water at a very high rate of efficiency, leaving very little that  
cannot be recycled.

Water quality
We follow all City of Calgary bylaw requirements for wastewater quality 
disposal in Calgary, which applies to Shepard Energy Centre and Calgary 
Energy Centre. This includes directives that set out requirements for handling, 
treatment and disposal. At Cavalier, wastewater is reused to a point where it 
can no longer be treated and is disposed of using deep well-injection.

Most of the water we use is non-fresh 
and is for power generation cooling 
processes. The increase in water 
withdrawn is correlated with increased 
power generation. The number for 
2017 has been restated since the 
publication of our last sustainability 
report to reflect consistent calculation. 1.50 1.97 2.09 2.10
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Air quality
ENMAX Energy operates power generation facilities in Calgary and the surrounding urban area and takes 
its role seriously in helping to protect local air quality in our region. In addition to GHG emissions, our 
operations generate other air emissions that can impact air quality. We diligently track and report non-GHG 
emissions from our power generation facilities. We are working to reduce these emissions through  
the incorporation of emissions reduction technologies, adherence to best practices and a commitment  
to continuous improvement.

Nitrogen oxides
We operate our facilities at approximately 50 
per cent of our allowable nitrogen oxide (NOX) 
levels, which are facility-based NOX limits granted 
by Alberta Environment and Parks (AEP) and 
provincial regulations. To maintain these emissions 
levels, we utilize NOX reduction technologies at all 
our natural gas-fuelled power generation facilities. 
Two of our power generation facilities use post-
combustion exhaust gas treatment (ammonia 
injection) to reduce NOX emissions, Crossfield 
Energy Centre has installed low-NOX combustors, 
and Cavalier Energy Centre uses water injection 
into the turbine to control NOX.

Sulfur oxides
Sulfur oxides (SOX) are no longer a significant 
source of our overall emissions since the termination 
of our coal-fired PPAs. Our SOX emissions levels 
vary in relation to the volume of our power 
generation output (see data in the sidebar).

Partnerships to  
protect air quality
We participate as an industry member of the  
Clean Air Strategic Alliance (CASA) and Calgary 
Regional Air Zone (CRAZ) to represent our power 
generation assets. CASA is a multi-stakeholder 
partnership created to help manage air quality 
in Alberta. The board has representatives from 
industry, government and non-government 
organizations. CRAZ monitors, analyses and 
provides information on air quality and develops 
strategies to manage air quality issues within the 
Calgary Regional Airshed Zone.

We maintain NOX emissions levels from our power 
generation facilities to approximately 50 per cent 
of our approved NOX emissions limit. However, to 
reduce excessive wear on equipment, we have had to 
reduce ammonia injection (one of our NOX reduction 
methods) and, therefore, have seen an increase in  
absolute NOX emissions levels when compared to 
previous years. 

We generate other air emissions in smaller quantities. 
In the last four years, we have reduced our particulate 
matter emissions by 40 per cent.

Other air  
emissions (tonnes) 2017 2018 2019 2020

SOX 13 16 16 17

Particulate  
matter (PM10) 25  14 15 15

Note: Air emissions data only includes our power 
generation assets.
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