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OVERVIEW

OUR BUSINESS

Ontario Power Generation (OPG) is an
electricity generation company whose
principal business is the generation

and sale of electricity in Ontario. OPG

was established under the Business
Corporations Act (Ontario) and is wholly
owned by the Province of Ontario. OPG
was formed in April 1999 through the
restructuring of Ontario Hydro’s integrated
electricity business.

As at Dec. 31, 2016, OPG'’s electricity
generation portfolio had an in-service
capacity of 16,177 megawatts (MW). Total
electricity generation in 2016 was 78.2
terawatt hours (TWh).

OPG owns and operates two
nuclear generating stations,

OPG and TransCanada Energy Ltd.
co-own the 550 MW Portlands

65 hydroelectric generating
stations, three thermal generating
stations, and one wind power
turbine. OPG’s in-service capacity
excludes 878 MW from the
Darlington Nuclear Generating
Station (GS) on account of Unit 2
having been taken offline in 2016
for refurbishment. In 2016, one
new hydroelectric station was
under construction.

ONTARIO POWER GENERATION

Energy Centre gas-fired combined
cycle GS. OPG and ATCO Power
Canada Ltd. co-own the 560

MW Brighton Beach gas-fired
combined cycle GS. OPG’s 50
per cent share of the in-service
capacity and generation volume
of these co-owned facilities

is included in the generation
portfolio statistics set out in this
report. OPG does not operate the
co-owned stations.

OPG also owns two other nuclear
generating stations, Bruce A GS
and Bruce B GS, which are leased
on a long-term basis to Bruce
Power Limited Partnership to
operate. The leased stations

are not included in the generation
portfolio statistics set out in

this report.

All of OPG’s owned and co-
owned generating facilities are
located in Ontario, Canada. OPG’s
registered head office is located
at 700 University Avenue, Toronto,
Ontario, M5G 1X6.

IN-SERVICE ELECTRICITY
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OPG’s Role in the
Electricity Industry

The electricity industry is principally
comprised of four components:
generation, transmission,
distribution, and marketing of
energy and other services in
wholesale and retail markets.

Generation is the production of
electricity. Transmission is the
transfer of electricity across
high-voltage power lines from
generating facilities to local

areas. Distribution is the delivery
of electricity within local areas

to homes and businesses using
relatively low-voltage power lines.
Energy marketing relates to the
purchase of large amounts of
electricity or equivalent financial
products, and the subsequent re-
selling in smaller quantities to third
parties in either the wholesale or
retail markets.

As a power producer, OPG offers
its generation into the real-time
energy market, or spot market, to
be dispatched by the Independent
Electricity System Operator
(IESO). OPG operates under an
electricity generation licence
issued by the Ontario Energy
Board (OEB).

Some generators are needed

to produce a constant supply

of energy to meet basic energy
needs (baseload generation),
while others are needed to

adjust energy output to match
changes in demand (peaking

and intermediate generation).
OPG’s nuclear generating stations
operate as baseload facilities,
whereas the hydroelectric stations
operate as baseload, intermediate
or peaking stations, depending
on their physical characteristics
and hydrological conditions.
OPG’s thermal stations operate as
peaking facilities.

2016 SUSTAINABILITY REPORT | OVERVIEW

LEARN MORE

Ontario Electricity System

Information about Ontario’s
electricity system is available
on the Ontario Ministry of
Energy’s website at
www.energy.gov.on.ca and the
IESO website at www.ieso.ca

1| Sir Adam Beck Il GS.
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MESSAGE FROM THE
PRESIDENT AND CEO
AND THE VICE PRESIDENT
OF ENVIRONMENT

JEFF LYASH
President and CEO

HEATHER FERGUSON
Vice President, Environment

“The work we do has purpose that goes beyond the power we
generate. Reliable, clean power is essential to a healthy future and
a strong economy. OPG produces more clean energy - at a lower
cost - than any other generator in Ontario. At OPG, we’re not just
generating power, we’re generating a better Ontario.”

JEFF LYASH
President and CEO

Ontario Power Generation produces more clean energy, at a lower
cost, than any generator in Ontario. We believe reliable, clean
power is fundamental to a healthy environment and a strong,
low-carbon economy.

In this era of technological, environmental and economic change,
staying focused on our company’s mission to generate safe, clean,
reliable and low-cost power is particularly important. Whether it’s
promoting innovation and creating jobs through nuclear station
upgrades, renewing and expanding our hydroelectric fleet, taking a
leadership role in the electrification of Ontario’s transportation
sector, or building lasting, clean-power partnerships with Indigenous
communities, OPG is committed to sustainable operations and
improving the well-being of Ontario’s communities.

1| Darlington Nuclear GS Unit 2 refurbishment work.

ONTARIO POWER GENERATION

Clean Power Transition

Ontario’s electricity supply mix
has transformed dramatically to

reduce greenhouse gas emissions.

The most significant contributor
was OPG’s successful shutdown
of its coal-fired generation. We
also converted two of our former
coal stations to burn cleaner,
renewable biomass. OPG’s power
is now 99 per cent free of smog
and greenhouse gas emissions.
Ontario is viewed as a North
American leader in decarbonizing
its electricity system.

To sustain this commitment to
clean power, OPG has undertaken
a $12.8 billion project to refurbish
Darlington Nuclear GS. This is
Canada’s largest clean energy
project and it’s off to a strong
start. A significant milestone was
reached in October 2016 when OPG
began the refurbishment of the
first unit. A refurbished Darlington
will deliver 30 more years of clean
power, create thousands of jobs,
and provide significant economic
benefits across the province. We
are also preparing to extend the
operation of Pickering Nuclear GS
to 2024.

We believe that investing in

nuclear power is central to meeting
provincial and national targets to
reduce greenhouse gas emissions.
It will also enable greater
electrification, and decarbonization,
of Ontario’s economy.

Building on our Legacy

For more than a century, our
hydroelectric generating stations
have contributed to Ontario’s
prosperity by delivering clean,
reliable, cost-effective and
renewable energy. OPG continues
to expand and invest in these
valuable assets to provide
electricity for generations to come.

In 2016, work advanced on the
construction of the Peter
Sutherland Sr. GS on the Abitibi
River in northeastern Ontario.

This partnership project with
Taykwa Tagamou Nation (TTN) was
completed in early 2017 ahead of
schedule and on budget. We also
refurbished our 750-acre reservoir
at the Sir Adam Beck Pump GS in
Niagara to extend its operating life
by 50 years. This facility can pump
and store the equivalent of 8,000
Olympic-sized swimming pools of
water in the reservoir during periods
of low energy demand and then
release the water to produce
electricity during periods of high
demand. This project too was
completed ahead of schedule and
under budget.

Indigenous Partnerships

Renewable energy partnerships
with Ontario’s Indigenous
communities have emerged as
a mutually beneficial approach
with lasting economic benefits.

These relationships contribute to
Indigenous community development
through employment and training
opportunities, and they provide a
long-term revenue stream. In addition
to the project with TTN, we have
hydroelectric power partnerships with
Lac Seul First Nation and Moose Cree
First Nation, and have plans to develop
a solar facility with Six Nations of

the Grand River. We're also exploring
microgrid development partnerships
with Indigenous communities.

Driving Results for the Future

While our recent accomplishments are
encouraging, we remain focused on
meeting our business objectives and
targets to continue to deliver value
to the people of Ontario. This means
operating our plants safely and
reliably, delivering all projects on time
and on budget, keeping our rates

low while achieving strong financial
performance, and maintaining our
social licence to operate. It also
requires forward-looking innovation
and growth strategies to support the
development of clean technologies
and electrification of the economy.
Regardless of the challenges, our
purpose will not change and our
efforts will continue to yield value for
Ontario’s economy and environment.

Thank you for your interest in OPG
and we welcome your feedback.

A7

JEFF LYASH
President and CEO

/%a///é(, ’7,7%
HEATHER FERGUSON
Vice President, Environment
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PRIORITY SUSTAINABILITY TOPICS AND PROCESS MAP

Key: @ Direct impacts @ Indirect or localized impacts

ABOUT THIS REPORT

Purpose

This report is OPG’s platform

for communicating the value
OPG places on sustainability,

the company’s approach to
managing its impacts, and
recent performance results and
trends. This report is organized
by the three sustainability pillars:

Environment, Social and Economic.

The reporting period is from Jan. 1
to Dec. 31, 2016. This report
presents information about sites
operated by OPG unless otherwise
noted. This is OPG’s 18" annual
sustainability report. Detailed
generation and performance data
from the past five years is provided
in Appendix A and B.

In conjunction with this report,
OPG provides information about
its sustainability programs and
performance in annual reports,

ONTARIO POWER GENERATION

management’s discussion and
analysis, consolidated financial
statements, news articles, and
station performance reports, all
available on www.opg.com.

Reporting What is Most
Relevant

This report covers the topics

that are considered to be the
company’s most important
environmental, social and economic
impacts, and reflects the interests
and expectations of OPG’s
stakeholders and partners.

OPG’s stakeholders and partners
include: local communities,
Indigenous communities and
partners, employees, suppliers
and contractors, industry groups,
government and agencies at
federal, provincial and municipal
levels, non-government
organizations, media, electricity
customers and the general public.

Lol
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OPG’s priority sustainability topics
were formally identified through
an assessment that reviewed and
ranked the environmental, social
and economic aspects of OPG’s
activities based on the views of
internal and external stakeholders.
Internal stakeholder input was
obtained through interviews with
senior OPG leaders. The views

of external stakeholders were
assessed by reviewing survey and
research results, topics discussed
at public hearings and meetings,
and requests for information
submitted to OPG.

The assessment identified a total of
22 priority sustainability topics. The
following table provides a summary
of these topics, why they are a
priority, and where impacts occur
across OPG’s supply/value chain.

1| Biomass silos at Atikokan GS.
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Resource Electricity
TOPICS Extraction | Suppliers OPG Customers

Cost of electricity: The cost of generating electricity is a
portion of customers’ bills. OPG's power is priced lower . .
than other generators.

Nuclear emissions: Very low levels of radioactivity are . .
released to the environment as a result of nuclear generation.

Public health and safety, emergency preparedness:
Includes nuclear emergency management and water safety o o
around dams and hydroelectric stations.

Radioactive waste: Nuclear generation produces a small

amount of radioactive waste as a by-product that . .
requires long-term management in a willing and informed

host community.

Development of new generating assets: Critical to the . . . .
company’s long-term financial success and job creation.

Employee engagement: An engaged workforce drives ®
performance and a culture to succeed.

Environmental compliance and spills: Strong
environmental management practices protect the . .
environment and build customer trust.

Indigenous relations: OPG is committed to building and
growing mutually beneficial working relationships with o o o o
Indigenous communities.

Long-term financial strength: OPG has a duty to deliver an
appropriate level of return on equity to its shareholder and ® o o
to meet its financial obligations.

Modernization and renewal of generating assets and sites:
Tied to financial strength and positive local economic ® ® ()
impacts. Positions the company for growth.

Protection of species of concern (i.e. fish): Electricity Py ®
generating facilities located on waterways can impact fish.
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Resource Electricity
TOPICS Extraction | Suppliers (e]2]c Customers

Biodiversity, habitat stewardship: Electricity generating
stations can impact biodiversity through habitat loss and
emissions to the environment.

Corporate citizenship, community development:
Strengthens the well-being of host communities and the
company’s social licence to operate.

Electricity market, long-term energy plan: As Ontario’s
largest clean power generator, OPG is a major contributor
to the energy supply.

Employee health and safety: A strong safety culture is a
legal obligation; it makes good business sense and is the
right thing to do.

Generation of renewable energy: Important to company
growth and is a stakeholder expectation.

Greenhouse gas emissions and climate change: Important
societal issue and a business opportunity for the electricity
generation sector.

Local economic impact: Covers employment opportunities,
spending on goods and services, and payments to the
shareholder.

Reliability and efficiency of generating assets: Impacts
the financial sustainability of the company and enables
customers to function and prosper.

Security, terrorism, cyber security: Component of
maintaining nuclear safety and public safety.

Transparency, access to information, trust: As a
government-owned company, OPG holds itself accountable
to the public.

Water management and flows: Critical to maximizing
hydroelectric power production. Related to managing
water levels and watershed protection.

ONTARIO POWER GENERATION

Data Assurance and Quality

The following reviews are conducted to ensure OPG’s sustainability

reporting is accurate and credible.

* Operational and performance
data is validated by both line
management and independent
reviewers, and prescribed
data is subject to assessments
and audits as part of OPG’s
assurance program.

* An audit of OPG’s 2016
consolidated financial
statements by independent
external auditors concluded the
statements fairly present the
financial position of OPG.

* OPG’s sustainability data and
practices are verified by an
independent auditor every four
years as part of the Canadian
Electricity Association’s
Sustainable Electricity Program.
The strategic pillars of this
program are: low-carbon
future, infrastructure, building
relationships, risk management
systems, and business

innovation.

The Global Reporting Initiative
(GRI) Sustainability Reporting
Standards were used as
guidance to define report
content and quality. Refer to
Appendix C for a table mapping
GRI criteria to this report’s
content.

OPG’s 2015 Sustainability Report
was evaluated by an external
sustainability consultant against
criteria for best practices in
sustainability reporting. OPG’s
report was scored as having
above average achievement.
Recommendations from the
evaluation were taken into
account for this 2016 report.

OPG participates in an energy
sector sustainability study every
two years to benchmark its
sustainability performance and
practices against other energy

utilities and oil and gas companies,
and to identify energy sector
sustainability trends. In 2016,
OPG was in the second quartile
of the overall performance
rankings for its sustainability
management and disclosure
practices. Areas for improvement
identified by the study were
considered for this report.

Comments and suggestions about
this report are encouraged and
may be provided to:

Vice President, Environment
Telephone: 416-592-8195
Email: webmaster@opg.com

1| Darlington Nuclear GS control room.
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OUR APPROACH TO SUSTAINABILITY

Business Drivers

OPG believes that operating in
a sustainable manner is directly
connected to business success.
Sustainability is a prerequisite
for maintaining a social licence
to operate, advancing positive
stakeholder and community
engagement, and understanding
the company’s long-term risks
and opportunities. Concern for
the needs of future generations
also drives efficiencies and
innovation to ensure the best
possible use of resources.

ONTARIO POWER GENERATION

For these reasons, OPG’s
sustainability requirements are
integrated into the company’s
business model, policy requirements,
performance targets, and long-term
strategic goals and initiatives.

OPG is committed to ensuring

its progress toward meeting these
requirements is disclosed to its
stakeholders and partners.

Sustainability Strategy

OPG’s sustainability strategy is
guided by its business model which
describes how OPG operates its
business. The business model
includes the company’s mission

statement, values, and expected
behaviours — the elements that
are central to OPG’s culture. The
business model also outlines how
OPG plans its business and sets
targets, and identifies the controls
that are in place to address the
key risks faced by the company.
The following diagram shows how
the business model creates value
for OPG, the environment and
society.

1| Pickering wind turbine.

2 | OPG uses the power of water to
create electricity.

HOW OPG CREATES VALUE

INPUTS OPG BUSINESS MODEL OUTPUTS

Natural resources
Water, uranium, biomass,
oil, natural gas, wind

Energy assets
Hydroelectric, nuclear,
thermal and wind
generating stations and
associated facilities

Financial capital

Human resources

Stakeholder and partner
relationships

OPG'’s policy statements
establish the parameters for the
management of the company.
These policies are driven by legal
and regulatory requirements,
and the company’s objectives,
culture, and approach to risk
management. OPG has policy
statements pertaining to the
environment, nuclear safety, safe

Mission

Power with Purpose:
Providing low-cost power
in a safe, clean, reliable and
sustainable manner for the
benefit of our customers
and shareholder

Values
Safety; Integrity; Excellence;
People and Citizenship

Behaviours

Say It, Do It; Simplify It;
Think Top and Bottom Line;
Integrate and Collaborate;
Tell It As It Is

Strategic Imperatives
Operational Excellence;
Project Excellence; Financial
Strength; Social Licence

operations, employee health

and safety, Indigenous relations,

code of business conduct, risk

management, cyber security, and
disclosure. OPG’s operating units
and functions are accountable for

establishing and maintaining

implementation of the policies

specific to their areas of
responsibility.

Safe, clean and
reliable energy

Reasonable
electricity rates

Displacement of fossil fuels

Safe, healthy and
engaged employees

Salaries and benefits

Return on investment
to shareholder

Value to suppliers

Investment in education,
environment and
community initiatives

LEARN MORE

OPG Policy Statements
Copies of OPG policy

statements are available at
www.opg.com/about
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OPG plans its business through
annual strategic and business
planning processes. These processes
are used to set short-term and
long-term business objectives,
priorities, and targets in the areas
of environmental performance,
health and safety, financial
performance, operations, and

project execution.

Annual priorities and targets are
included in a corporate scorecard
which is used to assess the
company’s overall performance.
Individual operating units and
functions are required to establish
annual performance objectives
and to report monthly on key
performance results. Performance
targets are reinforced with
management employees through
an annual incentive plan that links
compensation to performance.

OPG’s long-term goals, to be met
by 2021, are to:

Increase net income and return
on equity

Maintain OPG’s generation price
advantage for the benefit of
customers

Establish growth platforms that
put OPG on track to replace
retiring generation

Build a diverse, healthy, engaged
workforce, and the culture to
succeed in a challenging future

In keeping with the business model, OPG has the following four strategic imperatives to
ensure it is focused on the right work and programs to meet its long-term goals.

OPERATIONAL
EXCELLENCE

($)
N

L\
FINANCIAL
STRENGTH

SOCIAL
LICENCE

Operational excellence at OPG is accomplished by the safe and environmentally
responsible generation of reliable and cost-effective electricity from the
company’s generating assets through a highly trained and engaged workforce.

OPG’s vision for project excellence is to be an industry leader in project
management capability and performance. As part of the commitment to project
excellence, OPG continues to enhance and streamline its approach to project
planning and execution, with the goal of delivering all projects safely, on time, on

budget, and with high quality.

As a commercial enterprise, OPG’s financial priority is to achieve a consistent level
of strong financial performance that delivers an appropriate level of return on the
shareholder’s investment and positions the company for future growth.

OPG holds itself accountable to the public and its employees, and continues to
focus on maintaining public trust. OPG is committed to maintaining high standards
of public safety and corporate citizenship, including environmental stewardship,
transparency, community engagement, and Indigenous relations.

ONTARIO POWER GENERATION

The following table provides a summary of OPG’s key sustainability-related
policy requirements, associated risks, and opportunities.

SUSTAINABILITY STRATEGY: REQUIREMENTS, RISKS AND OPPORTUNITIES

Focus Area

ENVIRONMENT

Policy Requirements

Meet environmental
compliance obligations with
the objective of exceeding
these obligations where it
makes business sense

Maintain and continually
improve an environmental
management system

OPG may be subject

to orders or charges

if it is not in compliance
with applicable
environmental laws

Changes in environmental
requirements can result

in existing operations

being non-compliant and a
potential inability to comply

Opportunities

* Advance biodiversity and

habitat stewardship

Manage greenhouse

gas emissions through
OPG’s clean generation
portfolio and by
facilitating transportation
electrification

SOCIAL

Ensure public
communications are
informative, timely
and accurate

Work with Indigenous
communities to foster
positive and mutually
beneficial relationships

Prevent workplace

injuries and ill health, and
continuously improve
employee health and safety
performance

Operate facilities in a safe,
secure and reliable manner
that minimizes risks to
the public, employees,
contractors, and assets

OPG is exposed to

risks associated with its
social licence and public
profile due to changes in
the opinions of various
stakeholders and partners

OPG’s operations involve
inherent occupational
safety risks and hazards

Natural, technological, or
human-caused hazards
may impact OPG’s business
continuity

OPG’s ability to operate
effectively is, in part,
dependent on minimizing
cyber risks

Operations could be
affected if human resources
are not aligned with talent
requirements

Develop and execute
stakeholder engagement
and brand management
strategies

Increase access to
procurement opportunities
for Indigenous businesses

Achieve goal of zero injuries

Execute program to
shift the company’s
culture to enable overall
business strategy

Promote diversity and
equity within OPG and in
the community
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Focus Area

ECONOMIC

Policy Requirements

Achieve a consistent level
of financial performance
that will ensure long-term
financial sustainability and
maintain the value of assets

Ontario electricity market
conditions could impact
revenue and operations

¢ Uncertainties remain

* Operate and maintain
nuclear facilities to optimize
equipment, performance,
availability, and electricity

generation

Evaluate and implement
plans to increase capacity,
maintain performance,
and extend the operating

regarding the outcome of
proceedings for OPG'’s rate
regulated operations

* Risks related to long-term
obligations could impact
financial performance

e Variable output from
generating stations could
adversely impact financial
performance

life of hydroelectric
generating assets » Risks associated with major

development projects could
adversely impact financial
performance

e Suppliers could adversely
impact performance,
financial results, and
reputation

Opportunities

Improve return on equity

Support successful
outcomes for OPG'’s rate
regulated operations

Establish project
management centres
of excellence

Deliver best in class
performance over the life
of Darlington Nuclear

Plan and execute a
strategic investment plan

Accountabilities

BOARD OF DIRECTORS

The OPG Board of Directors
explicitly assumes responsibility
for the stewardship of OPG and
its business. The Board is made
up of individuals with expertise
in managing large businesses,
managing and operating
nuclear stations, managing
capital intensive companies,
and overseeing regulatory,

government and public relations.

ONTARIO POWER GENERATION

The Board oversees OPG’s
approach of identifying, reporting
and mitigating the risks that could
significantly impact the company’s
capacity to achieve its long-term
strategic objectives, as well as
specific business plan objectives.
The following committees of the
Board focus on areas critical to
the company:

Audit and Risk Committee

« Compensation, Leadership and
Governance Committee

Darlington Refurbishment
Committee

¢ Generation Oversight Committee

PRESIDENT AND CEO

The Chief Executive Officer (CEO)
position is accountable to the
Board for ensuring a culture

of integrity and ethical conduct;
increasing shareholder value;
defining and executing a
corporate strategy, including a
sustainable business model that
will service the long-term power
generation needs of the province;
and providing a standard of
leadership that will achieve
operational excellence with
respect to matters of safety,
stakeholder relationships, financial
performance, asset reliability,
and health, environmental and
regulatory compliance.

In addition, the Board delineates
the President and CEO role and
responsibilities through by-laws,
the Board Charter, Board policies,
and the corporate and CEO annual
goals and objectives. The Board
sets and monitors performance
against annual corporate and CEO
targets and objectives.

LEARN MORE

OPG Governance

Additional information about
OPG’s Board of Directors,
Charter of the Board, and
Board Committees is available
at www.opg.com/about

EXECUTIVE TEAM

Sustainability performance is a shared responsibility at OPG. The
following members of OPG’s leadership team have responsibilities for
setting standards, and key performance indicators where appropriate,
related to the environment, health and safety, stakeholder and partner
engagement, and financial stewardship.

Chief Administrative Officer

Responsibilities include:
Environment, legal

services, supply chain, real
estate and services, Ontario
regulatory affairs

A
Barb Keenan

Senior Vice President,
People and Culture

Responsibilities include:
Health and safety,
labour relations, human
resources, learning and
development, ethics

Jennifer Rowe

Senior Vice President,
Corporate Affairs

Responsibilities include:
Corporate relations

and communications,
government relations,
Board support

Ken Hartwick

Chief Financial Officer
and Senior Vice President,
Finance

Responsibilities include:
Finance, treasury, risk
management, corporate
business development and
strategy, cyber security

Mike Martelli

President, Renewable
Generation and Power
Marketing

Responsibilities include:
Hydro and thermal
operations, dam safety
and water resources,
Indigenous relations,
commercial contracts and
power marketing

Glenn Jager

Nuclear President and
Chief Nuclear Officer

Responsibilities include:
Nuclear operations, nuclear
waste management,
security and emergency
services, nuclear
regulatory affairs, nuclear
decommissioning

Dietmar Reiner

Senior Vice President,
Nuclear Projects

Responsibilities include:
Refurbishment of the
Darlington Nuclear GS
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KEY ACHIEVEMENTS IN 2016

Performance Results

The information presented here
is an overview of OPG’s goals,
targets and performance results
for the company’s priority
sustainability topics. More
information about each topic can
be found in the relevant sections
of this report.

TOPICS GOALS AND TARGETS

Environmental Meet compliance obligations.
compliance and

spills

2016 Targets: 30 infractions; 17 spills
2017 Targets: 29 infractions; 20 spills

A number of OPG’s environmental
targets were adjusted upward for
2017 to account for work activities
associated with the Darlington
Nuclear GS refurbishment project.
OPG’s targets for financial and
operating performance are not

TOPICS GOALS AND TARGETS

Continue to invest in and expand the
renewable generation portfolio.

Generation of
renewable energy
provided due to confidentiality
constraints as per the company’s

2016 RESULTS

Proceeded with the construction of Peter
Sutherland Sr. GS, refurbishment of the Sir
Adam Beck Pump GS, and plans to develop
Nanticoke Solar.

disclosure policy.
Ensure nuclear operations have no
adverse impacts on human health or
the environment.

Key Nuclear emissions

Fully fulfilled

Partially fulfilled

Not fulfilled

2016 RESULTS

Conducted environmental monitoring in the
vicinity of nuclear stations.

Annual public radiation doses resulting
from the operation of each of OPG’s nuclear
stations were less than 0.2 per cent of the
annual legal limit.

Environmental monitoring program results
are available on opg.com.

Keep nuclear emissions as low as
reasonably achievable.

2016 Targets: 18,500 curies tritium to
air; 13,500 curies tritium to water; 120
curies carbon-14 to air

Achieved excellent performance against
targets for infractions and spills: 6
infractions; 10 spills.

Zero significant environmental events.

Protection of Meet compliance obligations.

species Work to prevent or mitigate adverse
of concern effects on fish and fish habitat.
(i.e. fish)

2017 Targets: 23,920 curies tritium to
air; 20,025 curies tritium to water; 120
curies carbon-14 to air

Continued to implement measures to
facilitate fish migration and to mitigate fish
impingement and entrainment.

Targets for tritium emissions to air and
water were not achieved: 23,357 curies
tritium to air; 17,730 curies tritium to water.
Emissions remained less than one per cent
of the legal limit.

Carbon-14 emissions to air were better than
target: 106 curies to air.

Radioactive waste Reduce the effect of low and

Biodiversity, Meet compliance obligations.
habitat

stewardship

Manage sites in a manner that strives
to maintain significant natural areas.

Support regional ecosystems and
biodiversity.

intermediate level radioactive waste
(LILRW) on the environment.

2016 Target: 2,879 cubic metres
LILRW produced

2017 Target: 5,468 cubic metres
LILRW produced

Continued to advance biodiversity
conservation through various programs,
partnerships and third-party certification.

OPG, through its many conservation partners,
has planted more than 6.5 million native
trees and shrubs since 2000.

Greenhouse gas
emissions and
climate change

Support Ontario’s Climate Change
Action Plan to fight climate change,
reduce greenhouse gas pollution and
transition to a low-carbon economy.

Continue to invest in nuclear
capabilities and enhance the role of
renewables.

Target for volume of LILRW produced was
not achieved: 3,433 cubic metres.

Progress continued toward a decision
regarding OPG’s proposed deep geologic
repository for LILRW.

Began the execution phase of the Darlington Water Meet compliance obligations.
Nuclear GS refurbishment project. Proceeded management
with the construction of Peter Sutherland Sr. and flows

GS, refurbishment of the Sir Adam Beck Pump

Balanced energy production requirements
with environmental, commercial and
recreational needs within watersheds.

GS reservoir, and plans to develop Nanticoke
Solar.

Launched a transportation electrification
strategy.

Define and understand climate change
adaptation requirements.

Developed and issued a climate change
adaptation plan as part of OPG’s risk
management process.

ONTARIO POWER GENERATION
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TOPICS

Transparency,
access to
information, trust

GOALS AND TARGETS

Ensure public communications are
informative, timely, and accurate
and disclosed in accordance with
compliance obligations.

2016 RESULTS

Maintained the company’s reputation
through frequent communications with
stakeholders, partners and the public.

TOPICS

Electricity market,
long-term energy
plan

GOALS AND TARGETS

Support Ontario’s Long-Term Energy
Plan to create a system that is clean,
reliable, modern, and cost-effective.

2016 RESULTS

Provided perspective and ideas on how
OPG can lead Ontario’s clean power future
through the 2017 Long-Term Energy Plan
review process.

Long-term
financial strength

Achieve a consistent level of strong
financial performance that delivers
an appropriate level of return and
positions the company for future
growth.

Net income attributable to the Shareholder
was $436 million.

Income before interest and income taxes
was $741 million.

Cost of electricity

Continue serving as Ontario’s low-cost
energy producer to moderate overall
electricity prices.

OPG produced power at a price which was
approximately 40 per cent lower than other
generators in Ontario.

Indigenous Work with Indigenous communities, Continued to support procurement,
relations proximate to present and future employment and educational opportunities
operations, to foster positive and with Indigenous community partners.
mutually beneficial relationships. Proceeded with the construction of Peter
Sutherland Sr. GS with Taykwa Tagamou
Nation and plans to develop Nanticoke Solar
with Six Nations of the Grand River.
Continued to engage proactively with
Indigenous communities regarding
OPG'’s operations.
Employee Build an engaged workforce and the Offered programs and activities to
engagement culture to succeed. recognize employee achievements and

increase involvement.

Kicked off a program to create a culture
that aligns all employees and allows the
company to achieve its business strategy.

Reliability and
efficiency of
generating assets

Implement key strategic initiatives in
support of operational excellence.

Total electricity generation was 78.2 TWh.

Continued to evaluate and implement plans
to improve reliability and efficiency, increase
capacity, and extend the operating life of
generating assets.

Employee health
and safety

Ultimate goal of zero injuries.

2016 Target: All Injury Rate of 0.38
(injuries per 200,000 hours worked)

2017 Target: All Injury Rate of 0.37

Target for workplace safety was not
achieved: All Injury Rate of 0.56.

OPG’s workplace safety performance was
amongd the best of comparator Canadian
electrical utilities.

Development of
new generating
assets

Invest in the development of new
generating stations to ensure long-
term financial strength.

Proceeded with the construction of
Peter Sutherland Sr. GS and plans to
develop Nanticoke Solar.

Public health and

Meet compliance obligations.

safety, emergency Ensure that safe operation is the

Promoted public water safety around dams
and hydroelectric stations.

Modernization
and renewal of
generating assets
and sites

Invest in existing generating assets to
ensure long-term financial strength.

Began the execution phase of the
Darlington refurbishment project. Executed
projects to overhaul and rehabilitate
hydroelectric facilities.

preparedness overriding priority in all activities The Canadian Nuclear Safety Commission
performed. gave Pickering Nuclear GS and Darlington
Nuclear GS the highest possible safety rating.
Security, Meet compliance obligations. Increased employee cyber security

terrorism, cyber
security

Operate facilities in a safe and secure
manner.

awareness through training and company-
wide communications on relevant cyber
security topics.

Local economic
impact

Support Ontario’s economic

development objectives where feasible.

Employed approximately 9,270 regular
employees.

Eighty-nine per cent of spending on goods
and services was to suppliers
in Ontario.

Corporate
citizenship,
community
development

Contribute to host community well-
being.

Community investment support was
provided to over 850 initiatives in the
program focus areas of education,
environment and community.
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Awards and Recognition

OPG is proud to have received the following awards, certifications, and
recognition in 2016. These awards are a tribute to the hard work and
dedication of OPG’s employees.

OPG was named - for the fourth
year in a row - as one of

the Best 50 Corporate Citizens
in Canada by Corporate
Knights. This distinction
reflects OPG’s commitment

to resource, employee and
financial management.

OPG maintained the ISO 14001
certification of its environmental
management system. OPG’s
major production facilities

have had formal environmental
management systems in place
since 1999.

ONTARIO POWER GENERATION

3.

Smoky Falls GS earned
Leadership in Energy and
Environmental Design®

(LEED) Gold Certification from
the Canada Green Building
Council. Smoky Falls GS is
OPG’s third gold certified
facility, joining the St. Lawrence
Power Development Visitor
Centre and the Darlington
Energy Complex.

The Canadian Electricity
Association (CEA) presented
OPG with its President’s Gold
Award of Excellence for
Employee Safety in recognition
of ranking in the top quartile of

CEA member organizations for
all injury and accident severity
rates for three consecutive
years (2013-2015).

OPG was selected as the
winner of the CEA’s 2016
Sustainable Electricity
Program award for Leadership
in External Collaboration and
Partnerships. The award was
given in recognition of OPG’s
partnerships with Indigenous
groups to produce electricity
while providing education,
training, jobs and contract
opportunities.

OPG received a Community
Commitment Award for its
17-year commitment to the
Firehouse Youth Centre, a
non-profit charity located in
Bowmanville.

OPG was recognized by
Community Care Durham with
the Corporate Community
Leadership Award. The award
was for the support OPG
provides to Community Care
through OPG’s Corporate
Citizenship Program.

The Canadian Nuclear Safety
Commission gave the Pickering
and Darlington nuclear stations
its highest possible safety
performance rating for 2015.
Pickering Nuclear GS received
its best ever rating of “Fully
Satisfactory” and Darlington
Nuclear GS achieved the rating
of “Fully Satisfactory” for the
seventh year in a row.

10.

An international industry
assessment recognised
Darlington Nuclear GS as one
of the safest and best performing
nuclear stations in the world
for the third time in a row. It is
the first time a plant outside
the United States has received
the recognition three times.

OPG was the runner-up winner
of the Shared Services
Outsourcing Network’s
Excellence in Process
Improvement award for
implementing industry best
practices and process
improvement initiatives to
optimize accounts payable
processes. These improvements
were made as part of a company-
wide initiative to improve
efficiency and reduce costs.

1. Two OPG employees were
recognized by the Electric
Power Research Institute
(EPRI) with a Technology
Transfer Award for their
innovative work in expanding
the use of a nuclear accident
analysis program. The
Technology Transfer Awards
spotlight electricity sector
leaders and innovators that
apply EPRI research and
technology to help make
electricity more reliable,
efficient, affordable, safe, and
environmentally responsible.

1| Jeff Lyash, OPG President and CEO (middle)
accepts the Leadership in External Collaboration
and Partnerships Award from the Honourable
Sergio Marchi, CEA President and CEO (left)
and Scott Thon, CEA Chair.

2 | Smoky Falls GS is LEED Gold Certified.
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OPG has an ISO 14001-certified Environmental Management
System (EMS) to manage its environmental responsibilities.
The EMS provides OPG with a framework to meet its
compliance obligations, set environmental targets, and
maintain planning, operational control and monitoring
programs to manage the significant environmental aspects
of its operations.

OPG’s environmental priorities include spills, emissions to air
and water, fish, biodiversity and wildlife habitat, radioactive
waste, and waterway flows and levels.

1| One of the goals of OPG’s biodiversity program is to maintain or enhance natural areas at or
adjacent to its operations.

2 | Releasing Atlantic salmon fry into Duffins Creek as part of the Bring Back the Salmon program.

ONTARIO POWER GENERATION

In this section:

e Environmental compliance
and spill management

* Protection of fish

* Biodiversity and habitat
stewardship

e Low-carbon future and
climate change

* Nuclear emissions and radiation
dose to the public

* Waste management

* Water management and
energy efficiency

ENVIRONMENTAL COMPLIANCE

Regulatory Infractions

OPG must comply with a large
number of environmental
requirements contained in statutes,
regulations, bylaws, licences,
permits and approvals. OPG
considers regulatory compliance
to be a minimum, non-negotiable
standard, and strives to exceed
legal requirements and improve
performance year over year where
it makes business sense.

OPG classifies its non-compliances
with environmental regulatory
requirements based on the potential
for regulatory action (i.e. charges,
orders, and penalties), and the
level of impact to the environment
or human health.

Non-compliances that have a high
potential for regulatory action or
cause severe environmental or

health impacts, or are determined
to be significant by the President
and CEO, are recorded as a
significant event in OPG’s annual
corporate scorecard. OPG met

its target of zero significant
environmental events in 2016.

Non-compliances that have a
moderate potential for regulatory
action or impact are recorded
against an environmental
infractions performance measure.
OPG identified six environmental
infractions in 2016, which was
much better than the annual
target. The majority of these
infractions were non-compliances
with effluent monitoring
requirements administered

by the Ontario Ministry of

the Environment and Climate
Change (MOECC). All infractions
were reported by OPG to the
appropriate federal, provincial

and/or municipal authorities as
required, and actions were taken
to prevent recurrence. OPG did
not receive any environmental
non-compliance penalties from a
regulatory authority in 2016.

OPG continues to remediate
historical land contamination at
its properties. This remediation
work is the continuation of a
program initially established by
Ontario Hydro in 1997 in response
to a Director’s Order from the
Ontario MOECC. As of the end of
2016, remediation at 48 sites was
complete and remediation was
ongoing at three sites. Completion
of the program is targeted for the
end of 2020.
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Spill Management

OPG has extensive spill management
programs to prevent spills to the
environment and minimize their
potential consequences. Spills are
prevented through careful material
handling and management
practices, use of less hazardous
materials where possible, and
evaluations of past spill events for
trends. Engineered controls such
as spill containment structures

are used to catch and contain
leaks. When a spill does occur,
emergency response processes
minimize any adverse impacts on
the environment and reporting
procedures ensure regulatory
authorities are notified as required.

OPG classifies its spills that are
reportable to a regulatory authority
as Category A, B or C spills, based
on the actual or potential impacts.
Category A spills are considered
very serious due to the scale of
injury or damage, health effects,
or safety impairment. Category B
spills are considered serious due
to localized injury or impacts to
property. Category C spills are all
other reportable spills that are less
serious than Category A and B
spills. OPG’s spill categories align
with Ontario MOECC regulatory
requirements for the classification
of contraventions.

OPG had no Category A or B
spills in 2016 and the associated
annual targets remain at zero.
Category C spill performance
was better than target, with oil
leaks from equipment as the most
frequent type of spill. Corrective
actions were taken to increase
the maintenance and surveillance
of equipment, and to replace and
upgrade equipment.
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1and 2 | The R.H. Saunders GS eel ladder allows juvenile eels to head upriver across the station.

PROTECTION OF FISH

Electricity generating facilities
located on waterways can impact
fish in a number of ways. At nuclear
and thermal stations, the intake of
water for cooling purposes can
result in fish being impinged on
equipment as the water is filtered
coming into the station, and fish
larvae and eggs can be entrained
in the water as it passes through
the station. Warmer water returned
to the water body from a nuclear
or thermal station has the potential
to impact aquatic organisms and
habitat near the station. At hydro-
electric stations, the flow of water
through the station turbines can
result in fish entrainment and
mortality. Physical barriers such as
dams can prevent the upstream
migration of fish.

OPG utilizes measures such as
trap and transport programs, a fish
ladder, stocking programs, barriers
and deterring structures, water
flow alterations, habitat protection
and creation, and station effluent
temperature limits to manage and
mitigate impacts to fish. OPG also
works cooperatively with its
regulators, the scientific community,
and partner utilities regarding
impacts to fish and fish habitat.

Some examples of the programs
and project work completed in
2016 to eliminate, mitigate and
offset impacts to fish are provided
below.

¢ OPG continued the
implementation of 11 mitigation
plans for lake sturgeon and

American eel for hydroelectric
stations where these species
may be impacted. OPG used
enhanced flow mitigation and
began an evaluation of
alternative mitigation processes
at hydroelectric stations in
northwestern and eastern Ontario.

OPG participated in an Electric
Power Research Institute

(EPRI) project to investigate
technologies for the safe
downstream passage of eels

at hydroelectric stations. This
included behavioural guidance
field trials to guide and concentrate
migrating eels. This work formed
part of the five-year action plan
(2013-2017) for offsetting
turbine mortality of American
eels at R.H. Saunders GS.
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¢ As part of the Sir Adam Beck
Pump GS reservoir refurbishment
project, the reservoir was
dewatered and the fish were
relocated to the Niagara River.
A total of 2,394 fish representing
15 native species were captured
and released.

» Several measures were taken to
protect fish and aquatic habitat
during the Shebandowan dam
replacement project: a temporary
channel was created around
the old dam to allow for normal
river flow during construction;
the project schedule ensured
there was no in-water work
during the spring spawning
period; fish were captured and
released from construction areas
drained of water; the shoreline
around the site was protected
during construction to prevent
potentially harmful sediment
releases to the river; and the
area where the old dam was
removed was rehabilitated into
new spawning habitat.

To support the Peter Sutherland
Sr. hydroelectric GS, over

5,000 cubic metres of fish
habitat was built in the Abitibi
River, minimum flows on New

ONTARIO POWER GENERATION

Post Creek were established

to protect spring spawning

fish, and minimum headpond
elevation and maximum intake
velocities were set to protect fish
and aquatic habitat upstream of
the station.

Post-construction monitoring
for the Lower Mattagami River
hydroelectric project began.
Surveys were undertaken in the
spring for lake sturgeon and
walleye spawning, and in the
fall for fisheries and benthic
invertebrates. Monitoring of the
newly constructed spawning
shoals downstream of Smoky
Falls GS was also conducted.
The spawning shoals are
habitat offsetting measures for
disturbances incurred as part of
the project.

Two followup monitoring
programs were completed at the
Big Island, Bay of Quinte wetland
which was restored by OPG to
offset operational impacts. The
monitoring results found that a
range of fish species are using
the newly created habitat, and
aquatic vegetation that provides
habitat for fish and wildlife is
beginning to grow.

LEARN MORE

Protecting the Catch of
the Century

OPG is dedicated to protecting
Ontario’s lake sturgeon on
rivers where it operates and
working with partners to track
and monitor populations.

Read more at www.opg.com/
news-and-media/our-stories/
Documents/20160715_
SturgeonSurgeon.pdf

e The fish barrier net installed at
Pickering Nuclear GS’s water
intake continues to be an
effective fish diversion system,
and has significantly reduced
fish impingement. The net
performed very well in 2016
and contributed to the lowest
impingement rate observed at
the station since monitoring
began in 2004.

BIODIVERSITY AND HABITAT STEWARDSHIP

Biodiversity Strategy

OPG has a multi-faceted
biodiversity program founded on
the “4 Rs” of biodiversity: retain
what is ecologically significant,
restore habitats that have been
degraded, replace habitats that
have been lost, and recover
species that are at risk.

OPG manages its sites in a
manner that strives to maintain,
or enhance where it makes
business sense, significant natural
areas and associated species

of concern. OPG also works

with its community partners to
support regional ecosystems and
biodiversity through science-
based habitat stewardship.

OPG endorses Ontario’s Biodiversity
Strategy and is a standing member
of the Ontario Biodiversity Council.

1| Lake sturgeon in the Ottawa River are
implanted with a radio transmitter to track their
movements.

2 | Volunteers from OPG assisted with the
identification of plant species at Oshawa’s
Second Marsh.
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Site Biodiversity
Management

OPG has developed biodiversity
management plans that
describe priority natural areas,
conservation goals, threats, and
proposed actions to sustain
biodiversity. Where disruption to
the environment is unavoidable,
OPG plans and conducts work
carefully to maximize benefits
and responsibly manage or offset
residual impacts. Here are just

a few examples of how OPG
managed biodiversity at its sites
in 2076.

* Biodiversity Monitoring:
Darlington Nuclear GS
continued to conduct long-
term biodiversity monitoring
of breeding birds, amphibians,
bats, vegetation communities

ONTARIO POWER GENERATION

and species at risk. OPG, in
collaboration with the Ganaraska
Region Conservation Authority,
monitored fish species, and
improved stream habitat and
access at the Wesleyville site.

Naturalization: Pickering Nuclear
GS completed the final year of
a 15-year reforestation effort,
culminating in more than 15,000
trees and shrubs being planted
in Alex Robertson Park, the
Brock Woodlot and adjacent
habitats in the Frenchman’s Bay
watershed. At OPG’s Niagara
Operations, native trees and
shrubs were planted at Niagara
Glen in collaboration with the
Niagara Parks Commission. And
a site naturalization plan was
prepared for Lambton GS, a
former coal generation site.

* Habitat Creation: Several
OPG sites have constructed
barn swallow structures, snake
hibernacula, turtle nesting and
basking sites, bird nest boxes,
and pollinator gardens.

« Control of Invasive Species:
Niagara Operations continued to
control invasive plants and trees.
Ragged Rapids GS conducted
an inventory of invasive species
along Ragged Rapids Road.

* Wetland Studies: Chats Falls GS,
with input from Ducks Unlimited
Canada, identified wetland
water level targets to promote
biodiversity. Marsh monitoring
continued at the Grassy Bay
wetland on Calabogie Lake.

* Third-Party Certification:
OPG has certifications from
the Wildlife Habitat Council
(WHC) for several of its site
biodiversity programs. WHC is
an international non-profit, non-
lobby group that promotes and
independently certifies habitat
conservation and management
on corporate lands. During
2016, OPG held 12 “Wildlife at
Work” certifications and seven
“Corporate Lands for Learning”
certifications. In January 2017,
OPG received WHC’s new
“Conservation Certification” for
the biodiversity programs at LEARN MORE
its Darlington and Pickering —

nuclear stations. Record Year for Peregrine Falcons

Four peregrine falcon chicks hatched at Pickering Nuclear GS in 2016,
the largest brood yet to hatch at the station.

1| Painted turtle at Lennox GS.

2 | Wetland at the Nanticoke site.

Read more at www.opg.com/news-and-media/our-stories/
Documents/20160615_PickeringPeregrines.pdf

3 | Tree swallows near Pickering Nuclear GS.
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Regional Biodiversity
Program

OPG’s regional biodiversity program
strategically funds and promotes
efforts to protect and restore
biodiversity in areas of Ontario
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where genetic, species or ecosystem

diversity have been most impacted,

and substantive threats remain.
Work contracts are awarded by
OPG to selected vendors through
a competitive process. Recent
highlights from OPG’s regional

biodiversity program are as follows.

1| Biodiversity banner and display at the Reveler
Conservation Area Grassland Restoration project.
Photo courtesy of Karen Paquette.

2 | Kettle Creek Conservation Authority wetland
restoration work.

3 | Tree planting by Long Point Region
Conservation Authority.

REGIONAL PROGRAM
PROJECT PROFILES
Eastern Ontario

South Nation Conservation
increased forest habitat by planting
trees. Landowner consultations
were offered through an expanded
woodlot advisory service to help
protect woodland species at risk.
Grassland restoration programs
increased habitat for birds,
enhanced pollinator habitat and
addressed environmental stressors.
To improve wetlands, wild rice was
sown to increase habitat and wildlife
food sources, wood duck boxes
were installed, and a significant
turtle nesting site was enhanced.

Southwestern Ontario

Catfish Creek Conservation
Authority and its partners restored
wetland sites to improve wildlife
habitat, and the regulation and
retention of runoff. Upland nesting
was improved by planting a tallgrass

prairie; native wildflowers, trees
and shrubs were planted to benefit
pollinators and other organisms.
Students from East Elgin Secondary
School played an important role in
the restoration efforts.

Essex Region Conservation
Authority and its partners planted
tree and shrub seedlings in

Essex County, the Municipality

of Chatham-Kent and Lambton
County. Low productivity farmland
was converted to future rural forests,
and native tree and shrub seeds
were collected for propagation. New
grassland was created in the Essex
Region and Lower Thames Region
Conservation Authority jurisdictions.

Kettle Creek Conservation Authority
and its partners created and
restored wetlands and wetland
habitat in the Kettle Creek and
Upper Thames River watersheds,
and trees were planted adjacent to
the wetland sites. OPG’s funding

contribution was combined with that
of the Elgin Clean Water Program,
the Elgin Stewardship Council and
Ducks Unlimited Canada.

Long Point Region Conservation
Authority completed integrated
woodland, wetland and grassland
initiatives on public and private
lands having connectivity to larger,
more diverse core areas. New
wetlands were constructed in low
productivity farmland, old field
habitat, former reservoirs, along
floodplain fringes and in historic
river oxbows. A mix of species and
trees were planted.
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Central Ontario

The Minesing Wetlands, situated
west of Barrie, is frequently
referred to as the “Everglades
of the North” because of its
biodiversity, including several
rare species and species at risk.
In collaboration with partners
like the Nottawasaga Valley
Conservation Authority and
numerous volunteers, the Nature
Conservancy of Canada created

large river meanders in Willow
Creek, improved stream banks
along the Mad River, completed
invasive species control, and

Tree Planting

OPG'’s tree and shrub planting
efforts promote diverse, healthy
and resilient forests which help
to mitigate the effects of climate
change. In 2016, OPG'’s regional

CUMULATIVE TREE PLANTING

Millions of Trees and Shrubs

2000 2004
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2008 2012 2016

conducted rare species monitoring.

.

biodiversity program partners
planted more than 250,000 native
trees and shrubs on existing or
newly created forest or wetland
habitats. Since 2000, OPG and its
partners have planted more than
6.5 million native trees and shrubs.

It is estimated that these plantings
could offset over three million
tonnes of carbon dioxide over
their lifetime.

1| Data obtained by volunteers is used to help
track species diversity at Minesing Wetlands.

2 | Dragonfly at Minesing Wetlands.

3 | OPG has been a proud sponsor of Rouge
Park since 2010, funding education and
outreach initiatives, trail rehabilitation and the
construction of the Vista Trail viewing platform.

Biodiversity Partnerships

OPG supports initiatives that
contribute to biodiversity
education, awareness, scientific
knowledge and ecological
stewardship. OPG partners
with Bruce Trail Conservancy,
Earth Rangers, LEAF (Local

Enhancement and Appreciation of
Forests), Ontario Nature, Rouge
Park, Toronto Wildlife Centre, and
the Let it Bee campaign through
Friends of the Earth Canada.

In 2016, OPG renewed its
commitment as the lead sponsor
for the Lake Ontario Atlantic
Salmon Restoration Program. Also

LEARN MORE

known as Bring Back the Salmon,
the program works to help restore
a self-sustaining Atlantic salmon
population to Lake Ontario and
its streams. The main components
of the program include: fish
production and stocking, water
quality and habitat enhancement,
outreach and education, and
research and monitoring.

OPG Helps Bring Back the Salmon at Duffins Creek

More than six million fish have been stocked through the Lake Ontario

Atlantic Salmon Restoration Program.

Read more at www.opg.com/news-and-media/our-stories/
Documents/20160601_CorporateSalmon.pdf
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LOW-CARBON FUTURE

Climate Change Mitigation

Efforts are underway around the
world to mitigate the rate and scale
of climate change by reducing
greenhouse gas emissions to

the atmosphere. Here in Ontario,
OPG is proud of its transition to a
low-carbon electricity generation
portfolio, and its role in helping

to meet federal and provincial
greenhouse gas reduction targets.

OPG is Ontario’s largest clean
energy provider, producing and
selling electricity that is 99 per
cent free of greenhouse gas
emissions. The elimination of coal-
fired electricity production resulted
in coal being reduced from one-
quarter of Ontario’s energy supply
mix in 2003 to zero in 2014.
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To ensure a supply of clean power
for generations to come, OPG’s
operational and growth strategies
are focused on innovation, and
energy and storage development.
This includes preserving the nuclear
portion of OPG’s generation portfolio,
participating in the development
of new nuclear technologies,
evaluating and implementing
plans to increase hydroelectric
generation, and investing in other
low-carbon technologies.

OPG supports climate change
policy and regulations that promote
further reductions in greenhouse
gas emissions. In 2016, OPG
established the necessary processes
to comply with Ontario’s cap and
trade program requirements which
came into effect in January 2017.

OPG is a member of the Carbon
Pricing Leadership Coalition, which
brings together government, the
private sector and civil society to
share experience working with
carbon pricing and to advance
carbon pricing.

1| Darlington Nuclear GS.

OPG’S LOW-CARBON FOOTPRINT

THERMAL

598536 9

CO, emissions are from power generation (i.e.
combustion of natural gas, oil and biomass)
and non-generation sources (i.e. auxiliary
boilers). Includes OPG’s share of emissions from
co-owned facilities.

In comparison, OPG’s CO, emissions peaked
at 39 million tonnes before the phase-out
of coal.

HYDRO N2

O -

Hydroelectric stations do not emit CO, as part of
the power generation process.

Low-Carbon Impact of
Nuclear Power

Continued operation of
Darlington Nuclear GS will take
the equivalent of two million fossil-
fuelled cars a year off Ontario’s
roads by avoiding significant
emissions of greenhouse gases.

Read more at www.opg.com/
news-and-media/news-releases/
Documents/20161005_
IntrinsikReport.pdf

2016 carbon dioxide (CO,) equivalent emissions (tonnes)

NUCLEAR

15,080 %
Nuclear power plants do not emit CO, as part of
the power generation process. However, OPG’s
nuclear sites have standby generators to provide
backup electrical power to the stations if required.

These generators are routinely tested to ensure
their availability.

Wind power turbines do not emit CO, as part of
the power generation process.

2016 SUSTAINABILITY REPORT | ENVIRONMENT


http://www.opg.com/news-and-media/news-releases/Documents/20161005_IntrinsikReport.pdf
http://www.opg.com/news-and-media/news-releases/Documents/20161005_IntrinsikReport.pdf
http://www.opg.com/news-and-media/news-releases/Documents/20161005_IntrinsikReport.pdf
http://www.opg.com/news-and-media/news-releases/Documents/20161005_IntrinsikReport.pdf

TRANSPORTATION ELECTRIFICATION STRATEGY

In 2016, the Province of Ontario
released its five-year Climate
Change Action Plan to reduce
greenhouse gas pollution and
transition to a low-carlbbon economy.
Creating a cleaner transportation
system is one of the key actions
identified in the plan. As Ontario’s
largest clean power generator,
OPG is well-positioned to provide
the province with the clean,

safe, reliable and cost-effective
electricity it needs to support
electrification plans.

OPG is a founder and lead sponsor
of Plug'n Drive, a non-profit
organization committed to
accelerating the adoption of electric
vehicles. Electric vehicles help
reduce greenhouse gas emissions
by displacing gasoline and diesel

ONTARIO POWER GENERATION

vehicles. Plug’n Drive focuses on
education and outreach, electric
vehicle charging infrastructure,
electric vehicle research, and
the implementation of policies
and programs that make switching
to an electric vehicle easier.

OPG also has its own
transportation electrification
strategy to stimulate electric
vehicle growth and innovation.
This strategy is focused

on increasing OPG’s use of
electric vehicles (i.e. cars,
boats, trucks) where possible,
expanding its workplace
charging infrastructure, and
initiatives aimed at capitalizing
on potential future commercial
growth opportunities and new
lines of business.

1and 2 | OPG is transitioning its gas-powered
vehicle fleet to electric vehicles, where feasible.

Climate Change Adaptation

OPG has identified climate
change adaptation and extreme
weather as strategic risks for the
company. Longer term changes

in precipitation patterns and
amounts, water temperatures,

and ambient air temperatures

can impact the availability and
quality of water resources. These
changes could potentially affect
power production at hydroelectric
stations, and cooling water
efficiency at nuclear and thermal
stations. Unusual or unpredictable
weather also has the potential to
damage electricity generation and
transmission infrastructure.

To date, OPG has not experienced
significant impacts attributable
to climate change or extreme
weather, but it is recognized that
efforts are required to assess the
short and long-term risks, better

define adaptation requirements,
and monitor developments in
climate science, adaptation
activities, and potential changes to
policy and regulatory requirements.

In 2016, OPG prepared a climate
change adaptation plan which will
be used to assess the resilience
of systems and processes against
projected climate change effects,
and identify areas where system
and process hardening activities
may be required.

OPG continues to participate in
climate change adaptation initiatives
with municipal and regional
governments, the Ontario Ministry
of the Environment and Climate
Change, the Ontario Ministry of
Energy, and Natural Resources
Canada. OPG is also a member of
the Canadian Electricity Association
(CEA) Adaptation Working Group,
the Durham Region Roundtable on

Climate Change, and the Ontario
Climate Advisory Committee.

OPG is an affiliate member of the
Ouranos consortium on climate
change which allows OPG to
participate in climate change
science research and access
expertise related to watersheds. A
key project Ouranos has undertaken
for OPG is the development of

an Ontario hydro-climatic atlas.

This atlas will show projected
temperature and precipitation
signals for the rivers where OPG has
hydroelectric operations.

Inflow forecasting models being
developed for hydroelectric
operations will also support OPG in
assessing the impacts of changing
weather and climate on production
and operational efficiency, and

will inform decisions regarding
adaptation measures.

3 | Climate change could potentially impact
hydroelectric operations.
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NUCLEAR EMISSIONS

Radiation Protection

Very low levels of radioactivity are
released to air and water as a
result of operating OPG’s nuclear
generating stations. These releases
are all derived from the fissioning
of uranium in the reactor core. OPG
has a radiation protection program
to keep emissions and radiological
doses to the public and the
environment as low as reasonably
achievable, taking social and
economic factors into account.

Multiple systems are in place to
minimize and control radioactive
emissions, including dryers to
remove tritiated water vapour,
ion exchange resins to remove

ONTARIO POWER GENERATION

carbon-14, and air filters to remove
particulate radioactive material and
radioiodine. Additionally, releases
are monitored and controlled
through station maintenance and
operating procedures.

Stringent internal station targets
for tritium and carbon-14 emissions
are set based on past performance
and external benchmarking to
promote continual improvement. In
2016, the annual targets for tritium
emissions to air and water were
not achieved due to equipment
performance issues and because
the operation of OPG’s tritium
removal facility was reduced by
an extended maintenance outage.
Despite these challenges, emissions

remained less than one per cent of
station legal regulatory operating
limits. Performance for carbon-14
emissions was better than target
in 2016.

To ensure OPG'’s nuclear operations
have no adverse impacts on human
health and the environment,
Darlington Nuclear GS and Pickering
Nuclear GS have well-established
environmental monitoring programs
(EMPs) in the vicinity of the stations.
These programs are designed

to assess impacts, demonstrate
compliance with regulatory limits,
validate the effectiveness of
containment and effluent controls,
and verify predictions made by
environmental risk assessments.

7

In 2016, the results of the EMPs
confirmed that both airborne

and waterborne radioactive
releases were small fractions

for the regulatory release limits.
Furthermore, annual average tritium
concentrations in drinking water at
nearby water supply plants were
well below the level committed to
by OPG. In conclusion, the results of
the EMPs continue to demonstrate
that the impact of operations on the
local population and environment is
extremely low.

Independent
Environmental Monitoring

The Canadian Nuclear Safety
Commission (CNSC) - the federal

/
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government agency that regulates
the use of nuclear energy and
materials in Canada - maintains

an independent environmental
monitoring program to verify that
the public and environment around
CNSC-regulated nuclear facilities
are not adversely affected by
releases to the environment. Under
the monitoring program, samples
are taken from public areas around
nuclear facilities and analyzed at
the CNSC'’s laboratory. Data and
conclusions are then published on
the CNSC website.

In 2016, the CNSC released sampling
results from its independent
environmental monitoring program
which confirmed that the public

CARBON-14 EMISSIONS
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and the environment around
OPG’s nuclear generating stations
continued to be safe.

LEARN MORE

Nuclear Power and Radiation

Publications, educational
resources, and scientific and
technical information about
nuclear power plants and radiation
are available on the CNSC website
at www.nuclearsafety.gc.ca

1| Radiological emissions from the Darlington
and Pickering nuclear sites remain a small
fraction of the allowable release limits.
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Radiation Dose to the Public

Public radiation exposure from
OPG’s nuclear generating stations
is estimated on an annual basis by
assessing the impacts on “critical
groups” of people who live or
work near the stations. Dose
calculations consider the actual
eating, drinking and living habits
of these groups. This information
is obtained through surveys and
analysis of environmental samples
taken from a variety of sources
including air, water, milk, soil,
sediments, vegetation, animal
feed, eggs, poultry and fish. The
group and age class with the
highest dose is reported as the
site public dose for the given year.
Dose is expressed in microsieverts
(MSV) which is an international unit
of radiation dose measurement.

In 2016, the public doses calculated
for Darlington Nuclear GS and
Pickering Nuclear GS were 0.6 and
1.5 uSv respectively. These doses
are less than 0.2 per cent of the
legal limit of 1,000 uSv per year,
and approximately 0.1 per cent of
the estima