2020

YEAR IN
REVIEW

PAGE 11

PAGE 15

PAGE 23

EDUCATING THE
NEXT GENERATION
OF WATERPOWER
PROFESSIONALS

TWO NEW, EFFICIENT UNITS
SET TO BOOST CLEAN POWER
OUTPUT AT OPG SIR ADAM
BECK GENERATING STATION

KENORA GENERATION
STATION REDEVELOPMENT –
RESETTING THE CLOCK
ON A VETERAN ASSET

Affordable, Reliable, Sustainable

2020

YEAR IN
REVIEW

President
Paul Norris pnorris@owa.ca
Director, Member Relations and Events
Janelle Bates jbates@owa.ca
Manager, Industry Outreach and Stakeholder Relations
Stephanie Landers slanders@owa.ca
Coordinator, Media and Events
Brianne Mcmullen bmcmullen@owa.ca
CONTRIBUTORS
Sharon Mandair, Program Director MEng Hydropower, University of Toronto
Suzanne Wilde, Principal, IH/HSSE Consulting Services Program
Manager, Stantec
Craig Maunder, M.Sc., CIH, Senior Occupational Hygienist, Stantec
Kim McLennan, Director, RG Stakeholder Relations, Ontario
Power Generation
Lynda Keith, Director, Marketing, Canadian Council for Aboriginal Business

Wishing your teams & families a safe and healthy 2021.

TRASH RAKES

www.mecanhydro.com / 1-450-776-7921

15 | Two New, Efficient Units Set to
		 Boost Clean Power Output at OPG
		 Sir Adam Beck Generating Station
23 | Kenora Generation Station
		 Redevelopment - Resetting
		 the Clock on a Veteran Asset

ARTICLES

Danielle Bourque, Aquatic Ecologist, SLR Consulting

5 | The Next Big Challenge and Opportunity

Marc Mantha, P.Eng, Vice President, Operations, H2O Power Holding LP

13 | COVID-19: What we have Learned

Jillian Davis, P.E., Senior Engineer/Project Manager, Kleinschmidt Group

17 | Taking Part in Progressive Indigenous Relations

Jennie Paterson, Marketing Manager, DB Santasalo
Mika Hirvonen, Manager, Field Service & Condition Monitoring,
DB Santasalo

19 | Increasing Reliability of Critical Gear Units
		 with GearWatch
21 | Species Identification from Intake Waters using DNA

Steve Elgie, Regional Sales & Support Manager, Kisters

27 | FOCA and OWA Data Sharing Partnership

Patrik Wheater, PR Director Seaborne Communications, Thordon Bearings

29 | Taking Stock of Your Penstock

Visit our website: www.owa.ca
Email: info@owa.ca
Phone: 1-866-743-1500
Year in Review is published annually by the Ontario Waterpower
Association (OWA). Electronic distribution is free of charge within
North America. Subscription enquires or changes to subscriptions
should be directed to info@owa.ca. The contents of this
publication may not be reproduced in whole or in part without the
prior permission of the publisher.

GATES OPERATING SYSTEMS

		 of Waterpower Professionals

3 | Welcome Message from the Chair

Keenan Goslin, P.E., Senior Engineer, Kleinschmidt Group

Hydromechanical equipment for any new or refurb project.

COVER STORIES
11 | Educating the Next Generation

Philippe Eck, Service Centre Manager, DB Santasalo

Ron Cariglia, P.Eng, Engineering Manager, H2O Power Holding LP

IN GOOD TIMES OR BAD, YOU CAN ALWAYS COUNT ON OUR TEAM

IN THIS ISSUE

Cover Photo: Adam Beck Refurbishment during development, courtesy
of Ontario Power Generation

33 | Mobilizing Local Knowledge of Flood Risk
35 | Operating in a Material World
37 | 2020: Challenge or Opportunity?
39 | Proud OWA Members
40 | Community Waterpower Champions
40 | Reciprocal Members and OWA Partners
41 | 2021 Industry Events Listing

welcome
Welcome to the OWA’s annual “Year in Review” publication – and what a year it has
been. For those of you who have been personally affected by the pandemic, whether it
be through a friend or family member, our thoughts and best wishes are with you. And
for those who have been on the front line within the industry and beyond, our sincere
thanks. I am particularly proud of the way the entire industry stepped up to ensure Ontarians continued to have reliable
electricity through these challenging times.
Despite the upheaval in the way we work and interact, the OWA has worked to make significant positive progress
in delivering on our core objectives. We finally saw the implementation of the elimination of the unnecessary burden
of “Permits to Take Water” – an initiative we had been advocating for more than a decade. We have seen proposed
fundamental reforms to Environmental Assessment, including the OWA’s Class EA, to streamline processes for low
risk projects. And we are working with Fisheries and Oceans Canada to develop standard guidance to proponents and
practitioners in the implementation of the revised federal Fisheries Act. In fact, many have observed that the business
of government has only accelerated over this past year.
And perhaps as a result of the required shift and re-think of how we do business, the Association has created new
opportunities for member engagement. Our first ever virtual “Waterpower Summit”, convened in September was a
success and offered additional means to connect within and beyond the industry. Our roll out of regular “member-led”
technical webinars has significantly expanded our audience and reach. And our ongoing efforts to foster municipal
“community champions” continues to grow local support for waterpower.
It would be foolish of me to attempt to predict with accuracy what the state of affairs will be a year from now, but I
am willing to suggest it will be different than whatever we used to call “normal”. There are some important signposts,
however, that I believe are worth considering as we look to the future and chart the course for this industry.
First is the emergence or re-emergence of the idea of increased “self-reliance”. Whether it be the manufacturing of
personal protective equipment, the growing and consumption of local food or perhaps the production of electricity,
“Made in Ontario” has become an important brand and value proposition in political and public discourse. The
opportunity for waterpower in this context is obvious. With more than two hundred facilities embedded in communities
right across this province, waterpower is part of the very fabric and identity of Ontario. The work that the OWA has
already done to encourage local “Waterpower Champions” is evidence of the positive relationship between our citizens
and our industry.
Secondly, I would suggest that the importance of independent subject matter expertise in informing the development
and implementation of public policy is worth noting. Throughout the pandemic we’ve seen both local and provincial
governments rely, appropriately in my view, on the expert advice of public heath professionals when making decisions.
This approach has clearly instilled and sustained public confidence. This context provides an opportunity for our
industry as well. Across the sector are individuals and organizations with professionals and subject matter experts in a
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wide array of disciplines including biology, ecology, engineering, finance, the law and others. The OWA has a long and
successful history of engaging member expertise in the development of leading-edge Best Management Practices that
can be leveraged to further public and political trust in how we do our business.
Thirdly, there is the theme of collectivity and connectivity – the perhaps overused notion that “we’re all in this together.”
Throughout this unprecedented period in time we’ve seen member companies step up to support local and provincial
needs. We’ve seen manufacturers pivot and innovate to provide new products. And, perhaps most characteristic of
our industry, we’ve seen the sharing of adaptations and work practices with others. It is a strength of who we are as a
sector and is something to continue to build upon. The waterpower industry in Ontario has a shared commitment to the
value we contribute to society and a firm belief that “all of us are better than any of us”. This is, in fact, at the very core
of our Association’s identity and I am proud of what we continue to accomplish together.
So, with that context, let’s move to some items on the horizon of importance to our industry.
Electricity sector reform in the province is well underway and can be expected to have a significant influence on our
businesses. The IESO continues to move forward with Market Renewal – the most fundamental change since the
market was created almost two decades ago. Amendments to how energy and capacity is valued and dispatched
across Ontario will have direct implications for market participants. A renewed and refocused Ontario Energy Board
mandate and leadership will influence the relationship between generators and consumers. And the changes in
demand resulting from a shift in the economy and in supply with the penetration of distributed energy resource will
affect hydro operations.
The business of government and its attention to economic recovery will continue and increase. We have seen significant
progress for our industry on burden reduction over the last year and can expect that theme to be sustained in the near
term. Expect to see further measures to drive down input costs in the future, particularly as we head into the next election
cycle. Our job is to position Made in Ontario waterpower as a solution to the ongoing challenge of electricity prices.
Finally, public opinion matters. We must continue to outreach to, engage and listen to organizations and individuals with
an interest in our industry. We must sustain and grow relationships with Indigenous Communities, with Municipalities,
with elected officials and regulators to maintain and improve our social licence to operate and expand. While we in the
industry know that waterpower is the backbone of a reliable, affordable electricity system in Ontario, our responsibility
through the OWA is to communicate that message to those who will inform, influence and implement public policy.
I believe that we can handle a lot more of the “unknown” than we think we can. In fact, I think we already have.
Stay safe. Stay well.
Stephen Somerville, OWA Board Chair
Vice President, Corporate Development and Investor Relations, H2O Power

|
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THE NEXT BIG CHALLENGE AND OPPORTUNITY
IESO’s “Resource Adequacy” Initiative
BY PAUL NORRIS, PRESIDENT, ONTARIO WATERPOWER ASSOCIATION

I

n September 2020, the IESO launched the long awaited
stakeholdering of its proposed approach to satisfying
the province’s future electricity “Resource Adequacy”
requirements – in short, how and when to procure resources
and their attributes to keep the lights on. 1

In announcing the initiative, the IESO reiterated its
commitments to transitioning to the long-term use of
competitive mechanisms to meet Ontario’s resource adequacy
needs and to ensuring stakeholder input to inform this
transition. To begin this discussion with stakeholders, the
IESO developed a draft resource adequacy strategy based
on extensive stakeholder engagement conducted on the
Incremental Capacity Auction High-level Design and additional
discussions with individual stakeholders to better understand
their specific risks. Key feedback themes that emerged
through these discussions include:
• Recognition that a “one-size-fits-all” approach won’t
be sufficient to balance supplier, ratepayer and system
operator risks and cost-effectively meet all of our needs
• Different resource types have different risks, requirements
and timelines for development that should be considered
• Different tools are better suited to different resource types
• Some resources are not suited to competitive
acquisition mechanisms

framework. Through consultation, the IESO will engage
stakeholders to further develop a long-term competitive
strategy to meet Ontario’s resource adequacy needs reliably
and cost-effectively while recognizing the unique needs of
different resources.

Initial OWA Advice

The OWA is encouraged with the re-launch of this initiative
and has provided initial input and advice to help ensure that it
achieves its full potential:

1 Applying an Ontario Lens
As was raised throughout the Incremental Capacity Auction
stakeholder engagement, and as recognized by the IESO
in the decision to discontinue its effort on the initiative, any
approach to resource adequacy must necessarily apply the
lens of the jurisdiction to which it will apply. Ontario’s two
hundred twenty-five (225) hydroelectric facilities account
for approximately 25% of installed capacity and annual
energy production and, at only 17% of overall generation
costs, provide significant value to ratepayers. Importantly, as
illustrated below, the majority of these facilities (155) are under
some form of contract, while the remainder are rate-regulated.

Many of these facilities have been contributing to local,
regional and/or provincial resource adequacy and reliability
requirements as well as broader socio-economic objectives
for decades. This “Made in Ontario” advantage should be a
starting point for the current initiative.
In addition, as shown in Figure 2, more than half of the
province’s waterpower fleet are contracted “non-market
participants” and of those that are market participants,
several are self-scheduling. However, the IESO’s Resource
Adequacy initiative focus appears to be primarily if not
entirely on dispatchable market participant generation.
Again, the composition of our existing assets should be
a foundation upon which the design is built.
WATERPOWER MARKET PARTICIPATION

• System planning forecasts will have to align with any
resource adequacy strategy we go forward with

To facilitate competition, and provide business planning
certainty, the IESO has proposed that resource adequacy
needs should be planned and acquired for three timeframes:
short, mid and long-term. The draft framework also
recognizes that there may be other mechanisms required
or directed (e.g. policy, programs) alongside the competitive

Figure 2 – Market Participation

1

Figure 1 – Ontario Hydroelectric Contracts

While the vast majority of the IESO’s proposal is focused
on Auctions and RFPs/Contracts, there are in fact five (5)
“lanes” of potential investment identified. The OWA strongly
recommended that efforts and resources be dedicated to
each of these areas (IESO’s “Streams”) moving into the next
stage of more detailed stakeholder engagement.
A great deal more clarity needs to be brought as to how these
streams relate to one another in terms of allocated capacity,
eligibility, timelines and design/setting appropriate incentives. We
recommended less arbitrary eligibility criteria for these streams
to enable increased competition, while ensuring each take into
account specific commercial realities of planning and investment.
Initial comments provided on each are as follows:

PROGRAMS
Investments in assets, resources and businesses that
can meet both electricity and non-electricity objectives.

WATERPOWER FACILITIES: PROCUREMENT

• Increased risk in Ontario markets due to regulatory
and political uncertainty

2 Focusing on all Five Streams

Finally, the IESO’s approach appears to have neglected the
potential for relieving transmission and/or distribution constraints
as a means of contributing to resource adequacy requirements
through optimization of existing generation assets. Given
the intent to align the identification of requirements with
system planning forecasts, an explicit recognition of the role
“wires” solutions could play is recommended.

The example given here was “energy efficiency”, but presumably
this theme could also include “small hydro” (e.g. HCI Program),
for which there is no obvious place in the market-focused
design. Similarly, concepts such as Net-Metering, Indigenous/
Community Economic Development or the creation of Load
Serving Entities may fit within this stream. Much more detail
is required regarding the IESO’s intent and considerable
stakeholder engagement will be required to develop the
boundaries of this component.

CAPACITY AUCTIONS
Remain as the IESO’s primary mechanism for acquiring
smaller amounts of capacity to meet short term needs.
There are a number of elements of the now-abandoned
ICA that have yet to be migrated to the evolution of the
Demand Response Auction, most notably the “Multi-Year
Commitment”. Consultation and clarification are required
to ensure the Capacity Auction is designed appropriately.

file:///C:/Users/Owner/Downloads/ra-20200928-presentation%20(2).pdf
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CAPACITY AUCTIONS OR TARGETED RFPS

3 Planning Now for Transition

Re-acquire existing resources of a minimum size
that have material costs to re-invest and extend their
capability to meet medium term needs.

Slide 27 of the IESO’s September presentation (reproduced
below as Figure 3) outlines the proposed timelines for the
implementation of (three of five) mechanisms to satisfy
resource adequacy requirements that emerge by 2028.
Against this consider the generic (and in some instances
aggressive 2) development timelines for waterpower
(Upgrades/Efficiency Increases, Retrofits/Redevelopments,
Greenfield) as represented in Figure 4. It is apparent that only
medium to long term measures will support new waterpower
investment, underscoring the value, in the short term, of
reacquiring existing assets and extending their ongoing
contribution to resource adequacy.

There needs to be a transparent means through which it is
determined that an Auction or an RFP/Contract will be used.
Considerable discussion is required on “existing resources of
a minimum size that have material costs” as well as whether
this is a mechanism only suited to unbundled capacity. The
OWA does not agree that only projects requiring capital cost
expenditures should be eligible for multi-year commitments
or a contract. Such a structure could perverse the market
into making investments so they can get longer term clarity.
There are a number of waterpower facilities that have been
incented/required to make recent capital investments for
which a contract for capacity, energy and ancillary services
maybe most prudent.

TIMELINE TO 2028

RFPs

While the description is appropriate, Nuclear and large-scale
hydro are but two examples of resources based on “long-term
strategic views”. The development of community based small
hydro in remote First Nation Communities would be another,
as may be certain transmission projects.

2
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In advance of the IESO’s re-start of the initiative, the OWA
collaborated with a number of Associations3 to develop a
“High-Level Framework” to help guide the discussion, a
copy of which is provided below. Importantly, the consensus
framework includes many elements of the OWA’s initial
submission (e.g. Factoring in Ontario Specific Supply).

HIGH-LEVEL ONTARIO RESOURCE ADEQUACY FRAMEWORK
OBJECTIVE A pragmatic resource adequacy strategy to
ensure Ontario’s electricity supply needs are met safely and
reliably at lowest possible cost to customers recognizing
Ontario’s specific electricity market characteristics

• Rate-Regulated Generation: OPG’s baseload
generation (i.e., nuclear and applicable hydroelectric)
are rate-regulated by OEB, meeting supply needs
• Embedded Hydro Generation: Embedded hydroelectric
generation are generally not practical to be wholesale
market participants, and in addition to meeting supply
needs are recognized as having additional benefits
(i.e., environmental, public safety, etc.)

Figure 3 – IESO Timeline to 2028

WATERPOWER DEVELOPMENT TIMELINES

• Nuclear Generation: Bruce and Darlington
refurbishment programs continue as contracted and
rate-regulated generation, meeting supply needs

KEY ELEMENTS OF THE STRATEGY

GOVERNMENT POLICY
Nuclear and large-scale hydro resources are based on
long-term strategic views that capture more than just the
forecasted electricity needs.

Working Collaboratively

FACTORING IN SPECIFIC ONTARIO SUPPLY

Acquire newly-built resources or existing resources that
require major upgrades to meet needs that are within
long-term forecast confidence.
For waterpower, the threshold for “major upgrades” is
already defined through taxation regulation and policy
(O. Reg. 124/02 defines an upgraded station as one with
improvements “…that increase the station’s generation of
electricity by at least two per cent on an annual basis” and a
“redeveloped station” to include a “…substantially replaced
powerhouse and associated physical infrastructure for the
conveyance and utilization of water”). It should be up to the
proponent whether to make investments with the mediumterm or long-term certainty of a contract.

2024/25 what mechanisms will be in place to support investment
or whether to plan to divest the infrastructure and the associated
water management regime back to the province.

1		ROBUST, FREQUENT, TRANSPARENT POWER
SYSTEM PLANS
Figure 4 – Waterpower Development Timelines

Moreover, there are more than one hundred (100) existing
contracts for waterpower facilities that are scheduled to expire
within this time horizon (e.g. HCI, RESOP, HESOP). As owners
and operators of long lifespan assets with 20-30 year capital
plans, waterpower proponents need to know well in advance of

For example, 4-5 years for an upgrade could be achievable if everything lines up well on feasibility level engineering, internal and external approvals,
detailed engineering, procurement (a new runner is about 1 year delivery ARO) and construction.

		a.
		
		
		

Clear and technical specifications of Ontario-wide and
regional power system and supply needs, predicated on
supply attributes with risk assessments of applicable
resources’ ability to meet needs

		b. Ontario system planning data and information must meet
		 ‘best-in-class’ standards to maximize transparency and
		 interest in opportunities for investment and competition

3

2		CAPACITY AUCTIONS – VOLUNTARY,
SHORT-TERM, BALANCING
		a. IESO administered auctions meeting short-term
		 supply needs based on power system plans
		b.
		
		
		

Optionality for resource participation – to greatest
extent possible, auctions to meet supply needs
should be a competitive, flexible (e.g., on term),
and resource agnostic

3.		CONTRACTS – VOLUNTARY, MID- TO LONG-TERM,
ENSURING INVESTMENT
		a.
		
		
		

IESO administered procurement processes, as needed,
resulting in executed contracts for resources (existing
or new) required to meet supply needs based on power
system plans over periods longer than short-term

		b.
		
		
		

Optionality for resource participation – to greatest
extent possible, contracting processes to meet
supply needs should be competitive, flexible (e.g., on
term), and resource agnostic

4.		ENERGY AND ANCILLARY SERVICES MARKET
PRICES AND CAPABILITY TO SUPPLY
		
a. Energy and ancillary services wholesale market prices
		 should reflect actual demand/supply conditions/value
		b.
		
		
		

Resources able to supply energy and ancillary services
permitted to do so within competitive wholesale market,
meeting supply needs in conjunction with other
mechanisms (e.g., Capacity Auctions, contracts)

5.		ACCOUNTING FOR DERs
		
a.
		
		
		

Distributed Energy Resources that are economic
and affordable require a development and integration
framework to cost-effectively and reliably help meet
supply needs

		b.
		
		
		
		
		
		

There is a need for regulatory framework review
(i.e., regulated vs. unregulated, definition of customer,
cost allocation across customers, rate design, etc.)
and wholesale market design/rules to help determine
cost-effective and reliable development and integration
of DERs, including future roles of LDCs, DER suppliers,
IESO, and OEB

Consortium of Energy Suppliers. Canadian Renewable Energy Association (CanREA), Ontario Waterpower Association (OWA),
Ontario Energy Association (OEA), Advanced Energy Management Alliance (AEMA), Association of Power Producers of Ontario (APPrO)
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What’s Next

In Q1 2021, the next phase of the Resource Adequacy engagement will discuss the details needed to
operationalize and implement the framework. Based on stakeholder feedback, the IESO proposes to structure
the next phase of engagement based on four major discussion areas:

Framework

Planning

Discussion of items such as eligibility, commitment details,
role of government and regulatory policy, decision-making,
capacity auction enhancements and other framework details

Discussion of changes needed to IESO Power
System Planning information and products to align
with framework objectives

Target Setting

Transition

Methodology for setting targets for amounts to be acquired
and how the different targets will be allocated and coordinated

Discussion of period between when existing resource
contracts expire and capacity need in 2028

The IESO’s Resource Adequacy Framework development and detailed design will be central to the OWA’s advocacy efforts in
2021, along with Market Renewal and continued Red-tape Reduction. The outcome of this initiative has the potential to set the
course for near and long-term investment and re-investment in Ontario’s waterpower resources. As an industry, we must and will
ensure that the values and attributes of all hydro assets are at the table.

Expert Knowledge. High Quality
Instrumentation. Specialized Service.
Hydrological
Solutions

Flow
Measurement
Systems

Precipitation
and Snow
Accumulation

Sedimentation

www.hoskin.ca | salesb@hoskin.ca | Vancouver | Oakville | Montréal

Educating the

Next Generation
of Waterpower Professionals
BY SHARON MANDAIR, PROGRAM DIRECTOR, MENG HYDROPOWER, UNIVERSITY OF TORONTO

O

n August 31, the OWA
announced a new
partnership with the
University of Toronto (UofT) to
develop a curriculum tailored for
waterpower professionals of all
backgrounds. Housed within the
Faculty of Applied Science and
Engineering, the vision is to deliver
a Masters of Engineering to initiate
newcomers to the industry and to
provide a refresher to seasoned
practitioners. The proposed multidisciplinary curriculum would focus
on waterpower from design and
planning, to operations and market
participation, to refurbishments
and decommissioning, as well as
making broader connections.
The program development comes
at a time of transformation for

industry. Succession planning
is a key concern, as many
professionals reach retirement
age. But moreover, the role of
waterpower in the electricity
supply is shifting in order to
provide flexible generation and
energy storage. Further, many
crucial industry challenges –
such as dam safety and interbasin water transfer – transcend
engineering and other disciplines.
Meanwhile there is an evident lack
of interdisciplinary education,
especially in Ontario, that is
centered on waterpower.

Of note in Canada, UofT offers a
course on hydroelectric machines
taught by Bryan Karney; and
Montréal’s École de Technologie
Supérieure has an enriching
course on power station design
and components taught by Michel
Sabourin. Globally, there are three
fully developed Masters’ programs
specializing in waterpower, all
located in Europe: NTNU, TU
Graz and Delft. These other
programs are models for the UofTOWA program, making it, once
launched, the first of its kind in
North America.

The educational landscape for
the industry includes many crash
courses offered by companies
and conferences, and a handful
of full courses at universities.

A preliminary vision was presented
to the OWA membership via a
webinar on September 2, where
it received enthusiastic support
and many constructive ideas

An MEng degree consists of ten courses, four of which
would make up the Technical Emphasis in Waterpower.

from those in attendance. Soon
after, the OWA put together
an Advisory Committee with
experienced professionals from a
diversity of member organizations,
including OPG, Stantec, Mavel,
Chant Construction, TBSi,
Regional Power and H2O Power.
Together, the team is shaping the
curriculum, with an eye to the
strategic roll out of the course
offerings in the near and long term.

Hydro 101
The first priority is to establish
the foundational course: Hydro
101. The consensus is that this
course would serve students from
any discipline in order to give a
common framework and language.
The hope is that legal experts and
environmental scientists can learn
the basics of waterpower and
understand where their discipline
fits in.
The design of Hydro 101 is about
breadth rather than depth. So
far, the course covers the basics
of site layout and components,
how to run a facility, key financial
considerations and electricity
markets. The message is that
each power station is unique,
and responds to nature, the grid
demands, and community needs.
With a field trip and a course

project, Hydro 101 is shaping up to
be very enriching indeed.

Technical Emphasis

In the near term, the goal is to
set up an MEng with a Technical
Emphasis in Waterpower. This
is akin to getting a Bachelors
with a Minor. To be awarded this
designation, students would
take four courses on the topic of
waterpower. Naturally, Hydro 101
will be the cornerstone of
the Emphasis.
As for the other three courses,
there are several possibilities
offered at UofT that could fit the
bill; covering hydrology, turbomachinery, electrical networks,
and infrastructure resiliency.
However, the Committee feels a
dedicated course on refurbishment
and rehabilitation is also a high
priority. The plan is to develop
such a course from scratch.
MEng students can round out their
degree with a wide array of other
courses, or other Emphases. There
is a range of concentrations along
the engineering disciplines such
as geomechanics, environmental
engineering or construction
management. Or students can
develop their professional
competencies with the ELITE
emphasis: Entrepreneurship,
Leadership, Innovation and

Technology in Engineering.
Through these programs students
can develop the business and
management skills from instructors
with years of industry experience.

Looking Forward
Hydro 101 and the Technical
Emphasis are slated to be up and
running September 2021, with the
course on refurbishments targeted
for January 2022. This will be the
bedrock of the program, but the
breadth of offerings is expected to
grow and develop over subsequent
years. “You could have a whole
course on x” seems to be the
Committee’s catchphrase; there’s
certainly no shortage of wisdom
to be imparted to students and
prospective practitioners. Long
term, the hope is to have a full
Masters program dedicated
to hydropower - mirroring our
Europeans counterparts.
Applications for an M.Eng. are now
open for September 2021. Apply
here: https://civmin.utoronto.ca/
home/programs/graduate-programs/
apply-to-graduate-programs/
If you wish to learn more about
the other Technical Emphases:
https://civmin.utoronto.ca/home/
programs/graduate-programs/
degree-emphasis/

Covid-19

What We
Have Learned

BY SUZANNE WILDE, PRINCIPAL,
IH/HSSE CONSULTING SERVICES
PROGRAM MANAGER, STANTEC
AND CRAIG MAUNDER M.SC., CIH,
SENIOR OCCUPATIONAL HYGIENIST

as our Workplaces Transform

T

o minimize the spread of COVID-19,
businesses must properly prepare for the
return of all those who work, visit, interact
with, and provide services to their facilities. This
includes creating protocols, information, and
amenities that encourage and facilitate new
behaviours required for proper social distancing,
hygiene, and safety.
During the early months of the pandemic, Stantec conducted a
“Workplace Transformation Survey” to gain insights into what the
workplace may look like in a post-pandemic world. Armed with
this information, companies can design, build, and implement
forward-thinking solutions as the workforce is re-introduced to the
communal workplace.
Key findings of the survey included:
• Working remotely is expected to increase after
the pandemic
• People miss their colleagues and realize the benefits
of working together in-person
• Employees and managers are deeply concerned about
health and safety
• 81% agreed that working from home will have a lasting
impact on the workplace. However, collaboration, belonging,
and brand will draw us back to the office.
Although people yearn for in-person collaboration, there may be
fewer people at the office at any given time. Many offices are
shifting away from being centres of individual focused work to
collaborative hubs, and corresponding changes in workplace
design may be required.
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While short- to mid-term solutions are used to reinforce current
social interaction restrictions and safety measures, long-term
considerations for improving health and safety in the workplace,
such as workplace layout, alterations to the work environment, and
safety and building management protocols require careful thought
during design, development, and implementation.
When planning for return to work, consider the following proposed
strategies for returning to the workplace in a way that will
strengthen the long-term resiliency of your workforce.

Planning

• Create a Response Team – Should any COVID-related issues
arise, this is the group to engage. Include management, HR,
safety specialists, operations and maintenance staff, and
communications specialists.
• Communicate with Clarity – Clear, concise and timely
communication is critical to ease employee concerns.
• Design for All – One-size-fits-all design will not be successful
since everyone will react differently and have different risk
tolerances. Mental well-being and emotional support start
with providing choice – some may be reluctant to begin
socializing, while others may be craving social interaction.

Risk Assessment

Begin the planning process with a holistic risk assessment that
considers everything and everyone, including possible interactions
between people, surfaces and chemicals and locally-applicable
regulatory orders. Consider known risks (e.g., underlying medical
conditions) as some staff may be at higher risk of complications
and severe disease. Identify common touch points such as
photocopiers, breakroom appliances, and washroom surfaces
for increased cleaning.

Controls

Next, implement controls. Redesign work environments to
maintain social distancing, erect barriers when physical distancing
is not possible, and increase fresh air ventilation where possible.
Develop a safe at work plan, implement fit-for-duty screening,
post signage and update cleaning procedures and pandemic
and emergency response plans. Encourage use of face coverings
to protect others or as required.
• Good health and safety practices should begin in the parking
lot and continue through employee entrances, considering the
path every worker travels within the facility.
• Provide resources that promote good personal hygiene
(e.g., tissues, disposable sanitizing wipes, face coverings,
hands-free trash cans, faucets and doors, etc.).
• Install easy to follow, helpful signage. Use signs to coordinate
traffic flows and remind workers about meeting room
capacities, handwashing, using face coverings, avoiding
touching eyes, nose and mouth, and cleaning of common
area surfaces after use.
• Review cleaning and disinfection protocols. Use approved
cleaners and disinfectants and increase frequency of daily
cleaning. Regularly clean high-touch hard surfaces throughout
the day (e.g., in washrooms, break rooms, and shared
common areas).
Building systems must also be made re-entry ready. The following
suggestions are general in nature and serve as a starting point for
discussions about building re-activation. Each facility’s needs and
limitations are different; if unsure, contact a trusted and qualified
building engineering consultant for building-specific advice before
altering your systems.

• Prioritize which systems need to be brought back online
first (may be impacted by environmental, building, or
occupancy changes)
• Develop a re-activation plan by building, system, and item,
with consideration for the safety of facilities maintenance staff
and occupants
• Take steps before re-activation of HVAC, electrical, plumbing
and fire and life safety systems to do so safely
• Inspect systems in detail; check for system leaks and
water ingress
• Identify potential points of failure and maintenance
requirements prior to re-activation (e.g., decommissioning
temporary systems, refilling of systems, repairs, etc.).
• Conduct indoor air quality assessments to confirm readiness
to re-occupy
• Inspect cooling towers for good condition; clean and check
for Legionella
HVAC system improvements can be beneficial, but require
professional advice to ensure system compatibility:
• Replace used filters with MERV 13 or higher
• Flush out the building prior to occupancy with fresh outdoor air
• Increase fresh air ventilation rates
• Maintain indoor relative humidity between 40-60%
• Adjust BAS schedule to reflect new occupancy conditions.
In conclusion, management must demonstrate responsible leadership,
remembering that every worker is unique and has their own personal
risk tolerance. Communication is key – inform workers of the new
rules, expectations, and the tools available for their use. There are
many factors to consider when planning for return to work, but help is
available. For further information contact us at ih.hsse@stantec.com.

|

2020 YEAR IN REVIEW 14

Two new,
efficient units
set to boost
clean power
output at Sir
Adam Beck 1
Hydroelectric
Station
BY KIM MCLENNAN, DIRECTOR, RG STAKEHOLDER
RELATIONS, ONTARIO POWER GENERATION

AT A GLANCE:
• First full generator replacement
on two historic units

L

ocated in southwestern Ontario, Ontario Power Generation’s
flagship hydroelectric station Sir Adam Beck I Generating Station
(GS) is currently undergoing the first full generator replacement
on two of its historic generating units. Once completed, this massive
project will provide additional clean power for the province of Ontario.
First put into service in 1922, the 10-unit Sir Adam Beck I station was
the largest hydro plant in North America and helped set the standard
for 25 Hz power. In the 1950s, generators and household appliances
were converted to run on a new standard – 60 Hz – but Sir Adam
Beck I’s G1 and G2 units remained on 25 Hz right up until 2009 as it
generated power for steel plants and other industries whose equipment
still ran on the old frequency.
After an eight-week suspension due to the COVID-19 pandemic,
project work resumed in June 2020 to install two new G1 and G2 units
that will add about 115 megawatts (MW) of incremental generating
capacity to the 99-year-old hydro station. Currently, the hydro station’s
eight remaining units (G3 to G10) have a maximum capacity of 447
MW of power, with an estimated annual energy production of 2,149
gigawatt hours.
This is the first full generator replacement to take place in the facility’s
long history.

G2 Scroll case concrete and steel removal.

Meanwhile, the units’ century-old cast steel scroll cases,
which are spiral-shaped intakes that guide water flow into
the turbine, are set to be replaced due to cracks and voids
found in the castings. The replacement scroll cases are being
manufactured locally in Mississauga, Ont.
“This is an interesting removal, as the steel scroll case was
actually installed before the powerhouse was completed,”
Bonell said. “After they were put in place, they were
embedded with a secondary concrete pour, and the nine-story
powerhouse was built on top. We now need to remove all that
concrete and the steel from the 39-foot-wide scroll case in

pieces through an 18-foot-wide turbine pit. The same process
will be done to install the replacement, with five sections that
will fit together like a jigsaw puzzle.”
OPG owns and operates 66 of the 224 waterpower facilities
located in Ontario, just over 40 of which are over a century
old. Refurbishments of aging waterpower structures
provides a significant opportunity to improve efficiency at
existing facilities, while preserving Ontario’s historical sites.
Waterpower remains the backbone of a reliable, renewable
energy system and today still represents approximately 90
per cent of the renewable energy supply in the province.

“We are installing modern units that are larger – 57 MW vs. 40 MW
– and will make more efficient use of the available water,” said Dave
Bonell, Project Manager at OPG.
In 2019, OPG removed the outdated 25 hertz (Hz) G1 and G2 turbinegenerators, which were mothballed back in 2009. These original units
operated on the now discontinued 25 Hz distribution system, providing
power to steel mills in Hamilton and upstate New York.
Installation of the new units will begin in the spring of 2021 (after new
scroll cases are installed) and both units are expected to be in service
in 2022.
Even though the old units were more than 99 years old, they were very
well-built, Bonell said. So well-built in fact that the project team plans
to reuse some of the concrete-embedded components, which will
result in more project efficiencies and cost savings. These include the
penstocks, the long pipes that bring water down the side of the Niagara
escarpment, and draft tubes, which are fitted at the end of a turbine
runner to maximize pressure.

• Upgrade will improve overall
unit efficiency
• 115 MW additional capacity
added upon project completion

Removing secondary concrete holding original scroll case in place. Both scroll cases are being replaced.

www. m a ve l . c z

Install of original G1 scroll case prior to 9 floor powerhouse construction.

HYDRO TURBINES
Kaplan Francis Pelton
30 kW to 30+ MW

Benesov, CZ
+420 317 728 483
info@mavel.cz

Boston, MA USA
+1 617 242 2204
americas@mavel.cz

TODAY’S INDUSTRY STANDS TO BENEFIT
by Taking Part in Progressive Indigenous Relations
www.ccab.com

BY LYNDA KEITH, DIRECTOR, MARKETING

In these uncertain times, now more than ever we need to
acknowledge the gaps that exist in economies, equality and
justice in our Country. We must focus on actions that benefit
the planet, the people and the economy. Ensuring that
Indigenous businesses are an integral part of the economy
is a crucial step in addressing these issues.

achieved certification through Progressive Aboriginal Relations
(PAR) program. The PAR program is Canada’s premiere
corporate social responsibility program measuring corporate
performance and success in building positive relationships
with Indigenous businesses, people and communities, and
creating wealth and opportunity in the Indigenous community.

The COVID-19 pandemic has certainly changed the way we
all do business and connect with one another. At Canadian
Council for Aboriginal Business (CCAB), we understand the
impact of COVID on the Indigenous economy and specifically
how it affects Indigenous business. Just like for all Canadians,
when businesses collapse, so do communities. The difference
is that Indigenous communities have been historically underserved, under-resourced, and systemically kept out of the
Canadian economy, so they have even further to go before
they recover and reach the same levels of well-being and
wealth as non-Indigenous communities.

PAR is a certification program that confirms corporate
performance in Aboriginal relations at the Bronze, Silver or
Gold level. Certified companies promote their level with a PAR
logo signaling to communities that they are:

At CCAB we are helping to encourage business opportunities
and advance corporate social responsibility. We offer unique
programs and services that help facilitate sustainable relations
between First Nation, Inuit, and Métis people and the Canadian
business sector.
CCAB’s members are committed to progressive and positive
Indigenous relations. Some are working toward or have

• good business partners
• great places to work
• committed to prosperity in Aboriginal communities
PAR’s certification program provides a high level of assurance
to communities because the designation is supported by
independent and third-party verification of company reports.
The final company level is determined by a jury comprised of
Aboriginal business people. Since the program’s introduction in
2001, PAR remains the premier corporate social responsibility
program with an emphasis on Aboriginal relations.
Cultural awareness training is a PAR program requirement
for committed-level companies. It allows companies to build a
framework over a three-phased process within the three-year

timeline to integrate a reset in their organizational thinking and
approach to working with and impacting in First Nation, Métis
and Inuit communities.
Cultural awareness trainers (CAT) are required to be a
Certified Aboriginal Business (CAB) trained in the PAR
framework and criteria to understand and support the intent
of any PAR certified organization.
Trainers offer various types of instruction but are required
to deliver on the themes of history, protocol, etiquette and
approach.
The PAR program encourages companies to evolve and
participate in a growing Aboriginal business economy
across Canada. The fastest growing segment and Canada’s
population comes within its Aboriginal community, which
is also becoming increasingly urbanized. These four
performance areas;
• Leadership Actions,
• Employment,
• Business Development, and
• Community Relationships
The four categories provide a foundation for the PAR program
and represent the core components to successful, positive
business relations with the Aboriginal community.

How does becoming PAR certified
benefit my company?

Canada is experiencing a new social and political environment
as it pertains to Aboriginal people. Aboriginal issues are
top of mind for the Canadian public, more than any other
time in history. In light of this new social reality, more and
more Canadian businesses are becoming interested in
the opportunities of working with Aboriginal people. The
experiential growth of Aboriginal entrepreneurialism reveals
as sophisticated and ambitious businessperson that is looking
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to partner, collaborate and succeed. Couple this with the
groundswell of international support for Corporate Social
Responsibility (CSR) and Sustainability, and it is easy to see
the future is bright for Aboriginal business.
PAR certification is a competitive advantage in establishing
your reputation in CSR. PAR certified companies are leading
corporate citizens that have proven the business case for
sustainable Aboriginal relations. PAR certification differentiates
an organization from its competitors. PAR companies can raise
their profile, and promote their Aboriginal relations success.
PAR is a management tool that includes a strategic framework
involving vision, principles, policy, strategies, goals, targets,
and action plans.
• Targets and action plans are tracked, monitored and
measured to assess levels of achievement
• PAR companies can have access to a local fast growing
and comparatively young Aboriginal labor market.
• PAR companies are externally verified through
interviews with Aboriginal stakeholders to obtain
an outside perspective within the four PAR drivers:
o Leadership Actions
o Business Development
o Employment
o Community Relationships
Detailed feedback from the online submission review,
company on-site and community stakeholder interviews by
the PAR verifier A PAR jury of Aboriginal business leaders
conduct a review, assessment, and designate standing to
each company of the appropriate certification at the bronze,
silver, or gold levels.
For more information on the PAR program and application
process please visit https://www.ccab.com/programs/
progressive-aboriginal-relations-par/
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INCREASING RELIABILITY
OF CRITICAL GEAR UNITS
BY JENNIE PATERSON, MARKETING
MANAGER AND MIKA HIRVONEN,
MANAGER, FIELD SERVICE & CONDITION
MONITORING, DB SANTASALO

D

avid Brown Santasalo’s (DB
Santasalo) state of the art gear
unit and drive train condition
monitoring system, GearWatch, is
a condition monitoring solution that
uses oil particle counting as the main
condition monitoring method. This
delivers a completely fresh approach
to prolonging the life of gear units.
Traditional methods of condition
monitoring for industrial gear units
have often been time consuming
and expensive. These traditional
options typically use vibration as the
main mode of condition monitoring,
meaning failures are often not
detected early enough to allow for
scheduled maintenance shutdowns.
Lubrication oil is considered the life
blood of a gear unit and focusing
on the health of the lubrication oil
at an early stage and consistently
monitoring it, will ensure the longevity
of a gear unit. The GearWatch

with GearWatch

system focuses on oil particle and oil
quality measurements, where faults
and possible upcoming problems
are detected much earlier than with
alternative methods.
GearWatch also uses a cloud servicebased system, which makes it
possible to have access to data 24/7,
along with access to the support of
DB Santasalo’s condition monitoring
experts. GearWatch identifies the
need for action to be taken before the
gear unit is damaged, prolonging its
life-span and minimizing downtime
at a customer’s premises. It also
allows for the creation of a planned
maintenance schedule up to a year
in advance, creating an extremely
cost-efficient system.
This versatile system can also monitor
important devices used in hydro power
plants, such as generators, turbine
controlling oils and turbine shaft
supporting bearings.

GearWatch can be tailored according
to the turbine type, with the option of
installing a combination of vibration
sensors, oil analyzing units, particle
counters and oil quality sensors. The
particle counter capabilities include the
monitoring of both ferrous and nonferrous particles, so it can be used to
track the health of gear wheels, rolling
bearings and white metal bearings.

PART 2: POSITIVE
ENVIRONMENTAL
IMPACT

In April 2020, the GearWatch oil quality sensor detected a water leakage in the
customer’s turbine that was controlling oil from turbine impeller seal. As the
leakage was detected immediately, an oil leak from the power plant into the
nearby river was prevented, which was vital from an environmental perspective.
Furthermore, the leakage was small enough to avoid any secondary damages
within the turbine.

PART 3:
DELIVERING
COST
SAVINGS

The GearWatch system also monitors the oil temperature. In August 2020 an alarm
was raised due to the temperature of the turbine controlling oil rising to 68°C, which
was well above a ‘normal’ temperature of 55°C. After a thorough inspection, a faulty
thermostat was identified and no secondary damages occurred.
In total, the customer saved over 500,000 EUROS (1Million Cdn$). These savings
were achieved through the avoidance of major overhauls and subsequent plant
shutdowns. By detecting failures and issues at an early stage, the customer
experiences longevity and high performance for longer periods of time.

To find out more about how GearWatch can transform your business, visit their website at www.dbsantasalo.com/products/gearwatchcondition-monitoring/. Watch the GearWatch animation, here: https://vimeo.com/400601132.

GearWatch Case Study
Supporting the Hydro
Power Industry

DB Santasalo was proud to have
installed two Gearwatch units at a
Campbellford generating station
owned by Peterborough utilities. In
2016, David Brown Santasalo installed
their proprietary GearWatch condition
monitoring system onto an 11MW
planetary gear unit and turbine, which
controlled oil for their customer in the
Hydro Power industry.

GearWatch

Condition Monitoring Solutions
from David Brown Santasalo
The Future of Gear Units Condition Monitoring Solutions:

PART 1:
EARLY DETECTION
OF TOOTH
FAILURE

The cumulative particle levels remained at a low level of 75 from the period
DBSantasalo commenced monitoring in 2016 until September 2019, when the
GearWatch system detected the particle levels had started to rise. The levels
were closely monitored and by February the particles had risen to over 1600.
Our team of field service engineers attended the customer’s site to perform an
endoscope inspection on the gear unit and was able to detect early stage tooth
failure in the planet wheel. After consulting with the customer, they made the
decision to install the spare gear unit and perform an overhaul on the main gear
unit. Over a month after the overhaul, the GearWatch system detected just one
particle in the unit.

•
•
•
•
•
•
•

Smart & compact, predictive remote condition monitoring
Cost efficient solution
Detection of defects at an early stage through oil particle counting
Analysis completed by gearbox and drive train experts
Improved process reliability & extension of gear unit’s lifetime
Effective maintenance planning
Tailored to your operating parameters

With almost three centuries of industrial gearbox applications experience,
David Brown Santasalo engineers, manufactures and provides service
support for a wide range of mechanical power transmission solutions
in all industrial applications.
Find out more:
gearwatch.center@dbsantasalo.com
www.dbsantasalo.com

Cement • Chemicals • Defence • Fibre, paper & tissue • Food & beverage
Marine & port operations • Metals • Mining & minerals • Oil & gas • Panelboard
Power generation • Rail • Rubber • Sugar • Water & wastewater
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SPECIES IDENTIFICATION

from Intake Waters using DNA

M

BY DANIELLE BOURQUE, AQUATIC ECOLOGIST, SLR CONSULTING

olecular techniques
can provide a rapid
method for identifying
species presence/absence through
turbines, spillways, sluiceways, and
other channels; for assessing fish
migration (resident and migratory);
for monitoring spawning activity; and
for identifying fish species that may
become entrained through a water
intake or impinged against screens
and trash racks.
Danielle Bourque, an Aquatic
Ecologist with SLR Consulting Ltd.,
is using genetic differences to identify
freshwater fish species from both
entrainment samples and cooling
intake waters. These differences in
DNA sequence (the genetic code) that
distinguish one species from another
present alternative solutions for routine
biomonitoring of intake waters – even
if direct observation of individuals
through conventional monitoring
methodologies hasn’t occurred.

In collaboration with the University
of Guelph’s Hanner Laboratory,
Danielle designed a suite of published
“assays”, or molecular tools to identify
four relevant freshwater fish species
present in the Great Lakes: Yellow
Perch, Walleye, Round Whitefish,
and Lake Whitefish. These assays
can detect trace amounts of DNA
from each of these species from
entrainment samples, which are often
damaged and degraded or represent
a mixture of individuals that cannot
be easily distinguished using
traditional taxonomy.
The applications of DNA-based
identification are not limited to
tissues. The filtration of DNA from
water samples, referred to as
“environmental DNA” or “eDNA”,
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provides non-invasive species
detection capabilities, including
the assessment of entire species
groups or communities, as well as
the detection of rare species that are
less abundant or otherwise difficult
to monitor, such as Species At Risk.
Screens that prevent unwanted debris
from entering power plant systems
can adversely impact aquatic life,
often resulting in injury or mortality.
Larger fishes can make physical
contact with water intake barriers due
to intake velocities which are too high
to allow the fish to escape, resulting in
“impingement”. Smaller and early-life
stage fishes, planktons, and shellfish
pass through the screens and enter
the plants, becoming “entrained” and
unable to escape.

Monitoring the impacts of impingement
and entrainment activities on
commercially, recreationally, invasive,
introduced, or federally relevant
species is of current interest to the
power industry, regulatory agencies
(Fisheries and Oceans Canada
(DFO), Ministry of Natural Resources
and Forestry (MNRF)), Conservation
Authorities, Indigenous communities
and other stakeholders. Yet, entrained
organisms can be difficult to identify,
often consisting of early life stages such
as eggs or larvae that have similar traits
across species. Conventional methods
of capturing and visually identifying these
organisms can be time-consuming,
laborious, and expensive to conduct.
Routine monitoring may be required
for new projects and those projects

undergoing significant upgrades which
may result in the harmful alteration,
disruption or destruction (HADD) of
fish habitat, which may require review
under the Fisheries Act (R.S.C., 1985,
c.F-14) and/or the Impact Assessment
Act. Genetic approaches offer a rapid,
potentially cost-saving solution to
complement conventional monitoring
techniques with increased sensitivity
and accuracy.
Further information about the use of
DNA to identify fish species and the
development of the freshwater fish
assays discussed within this article were
published in the Journal of Conservation
Genetics Resources in 2020 and
can be viewed in greater detail at the
following link: https://link.springer.com/
article/10.1007/s12686-018-1073-5
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Kenora GS
Redevelopment

RESETTING THE
CLOCK ON A
VETERAN ASSET

BY RON CARIGLIA, P.ENG, ENGINEERING MANAGER, H2O POWER HOLDING LP
AND MARC MANTHA, P.ENG, VICE PRESIDENT, OPERATIONS, H2O POWER HOLDING LP

K

enora GS is located on the east
channel of the outlet of Lake of
the Woods into the Winnipeg
River, in the town of Kenora, ON. First put
into operation in 1906 with four horizontal
generating units and two horizontal exciter
units, the station saw its first redevelopment
in 1925 with the removal of the horizontal
units and installation of 10 vertical units
rated at 1.25 MVW each. Construction
of a downstream facility in the late 1950s
resulted in an increase of tailwater levels
and ensuing head loss, which reduced
the station’s effective capacity to less than
6MW. The facility continued operation with
this configuration and equipment until the
recent redevelopment.

Kenora GS – original facility circa 1906

Kenora GS – pre-redevelopment (2017)

In 2014, faced with a number of critical
components at or nearing end of life,
H2O Power started work on examining
options to modernize the station. The
main transformer, generator switchgear,
generators and turbines were well past
the point of reasonable service life. The
options examined to modernize Kenora
GS ranged from outright replacement of
the powerhouse to various combinations
of turbine and generator replacements.
The key challenge of this project was to
arrive at an economically viable solution
to restore the long-term reliability of the
station. Most turbine selections available
involved significant civil modifications for
reconfiguration of the main water passage,
which would have exposed the project
to considerable financial risk.
H2O Power found a solution working with
Norcan Hydraulic Turbine to replace the
previous ten units with six vertical axial
flow turbines and synchronous generators,
installed within the existing flumes and of
equivalent aggregate capacity as the old
ten units. By working within the confines of
the existing facility, potential environmental
impacts associated with in-water works
and cofferdams were avoided, resulting
in savings of both cost and lengthy
permitting activities.
The substation was also replaced with
a new step up transformer and breaker,
and protections fully modernized. Part
of the protection modernization included
construction of a new fibre optic line
between Kenora GS and Hydro One’s
Continued on next page

Rabbit Lake TS to provide transfer trip
service between the two stations. The
work inside the powerhouse included full
replacement of generator switchgear,
updating the turbine controls, new balance
of plant equipment and powerhouse
building improvements.
H2O Power took the role of Construction
Manager and the project proceeded with
3 major milestones. The substation work
started in 2017 and the new transformer
energized in December 2018. Removal
of the old equipment was started in
July 2018 and completed by October.
Installation of the new units started shortly
after, with the startup of the first unit in
March 2019. The remaining units were
completed and commissioned in rapid
succession, with facility achieving COD in
May 2019, on schedule and on budget.

The redeveloped Kenora GS units were
subject to thorough performance testing,
with the turbines undergoing an acoustic
scintillation test to quantify turbine efficiency
and capacity. The testing indicated the
units are performing as expected.
The Kenora project, while relatively
short in duration, employed a significant

number of service providers and
suppliers, including many local firms.
Nearly 75 service firms, equipment
suppliers and consultants were involved
with the project, including 23 local firms.
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Kenora GS is now re-positioned to be
a reliable asset with a long service life,
contributing to Ontario’s energy needs.
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Federation of Ontario Cottagers’
Associations (FOCA) and OWA Data
Sharing Partnership

W

aterpower is Ontario’s most
reliable renewable energy
resource and has been the
backbone of Ontario’s electricity supply
for over a century. There are more than
220 waterpower facilities across the
province. Together these facilities provide
approximately 24% of Ontario’s annual
electricity generation and 90% of the
renewable energy supply.
Waterpower is a major resource
management undertaking in rural Ontario,
providing many benefits to communities.
Waterpower is located proximate to many
FOCA communities, comprised of over
500 lake associations across Ontario,
representing the interests of Ontario’s
250,000 waterfront properties.
Since 2019, FOCA and the Ontario
Waterpower Association (OWA) have

been working collaboratively with the
objective of sharing and aligning data
to support and provide value to our
respective members. This partnership
focuses on communications and
identifying shared areas of interest.
The collaboration has resulted in the
creation of the Waterpower Reference
Centre (WRC), a digital map which
utilizes GIS technology to provide
specific and current data layers
pertaining to waterfront property
owners and the waterpower industry.
We all want to have better relations
and a common understanding of the
challenges on both sides, especially as
we face changing climatic conditions,
and an evolving energy market. This
project is a joint effort to understand
the interactions between waterpower
facilities and lake associations, so we

OWA Membership Benefits
INFLUENCE
NETWORKING

can build better communications
and appreciate each other’s interests
and concerns.
The WRC contains over a dozen
layers including: Ontario Cottager
Associations, Existing Waterpower
Generating Stations, Waterpower
Potential Sites, Ontario Dam Inventory,
Federal Protected Areas, Conservation
Reserve Regulated and more! The map
was made available to FOCA members
for viewing at FOCA’s annual Spring
Seminar in March 2020. However,
the WRC is not posted publicly – it is
available exclusively to OWA Members
in the association’s Member’s Hub.
To find out how you can become an OWA
Member, please reach out to Stephanie
Landers, slanders@owa.ca. For more
information surrounding FOCA, please
contact FOCA directly at info@foca.on.ca.

Build your network
and be part of the
waterpower
community.

Be part of the voice for
the waterpower industry
and help inform public
policy to maintain,
enhance and build
opportunity for
the sector.

VISIBILITY
Stand out and get
noticed as an active
member through exclusive
member only business and
marketing opportunities.

Be part of the trusted
voice for waterpower

Join Today!

866-743-1500 | info@owa.ca | www.owa.ca

LEARNING
Get a competitive edge with
exclusive member educational
opportunities, access to internal
reports, surveys and other
publications.

DISCOUNTS

The map provides a provincial snapshot of where and how waterpower
facilities overlap with cottagers’ associations, identifying the spatial
relationship between the two on the landscape.
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Receive exclusive member
only discounts on products,
workshops and events,
advertising and resource
materials.

CREDIBILITY
Raise your organization’s
reputation by being
recognized as an official
OWA member.

Follow us @ONWaterpower

TAKING STOCK OF YOUR PENSTOCK

The Underrated Importance of
Maintaining a Key Facility Structure

E

very day, you face
numerous financial,
operational, and safety
issues across your
hydropower facility. It’s a lot to
manage, requiring you to continually
assess what issues are most critical
to keeping the facility running
smoothly—and profitable—today
and in the coming years. So, it is
understandable that many facility
owners, managers, and engineers
underestimate the importance of
penstock maintenance, prioritizing it
well below more immediate issues.
After all, while penstocks are key
facility components, they are typically
viewed as a constant: unchanging,
longstanding structures with no
moving parts and low risk of failure.
It is time for priorities to change.
Many of today’s penstocks were
built in the early 1900s using design
methods, materials, and construction
techniques far different from those
used today. Further, facilities now
operate in a manner that has increased
the physical pressures imposed
on aging penstocks. For instance,
current trends are requiring facilities
to increase unit flows and unit stops/
starts, and growing environmental
impacts are amplifying overall system
fatigue. Meanwhile, regular penstock
inspections and maintenance are
no longer commonplace, often
replaced by remote monitoring and
unaddressed deterioration.

JILLIAN DAVIS, P.E., SENIOR ENGINEER/PROJECT MANAGER, KLEINSCHMIDT GROUP
KEENAN GOSLIN, P.E., SENIOR ENGINEER, KLEINSCHMIDT GROUP

AS A RESULT, MORE AND
MORE FACILITIES ARE
UNKNOWINGLY AT RISK OF
A PENSTOCK FAILURE—A
POTENTIALLY CATASTROPHIC
EVENT WITH DEEP FINANCIAL
AND OPERATIONAL
CONSEQUENCES.

Preventing Failure: Penstock
Maintenance Best Practices
With the many modes and consequences
of penstock failure, combined with the
deterioration common at aging penstocks
across North America, it is crucial
that facilities develop and employ
a comprehensive Penstock Safety
Program. This process entails:

1

Establishing baseline conditions,
including the primary risks and
corresponding factors of safety;

2

Creating an inspection, monitoring,
and documentation plan to
consistently evaluate metrics key
to the primary risks;

3

Implementing a documented
maintenance and repair program;
and

4

Confirming the validity of the
program and observations via
periodic, comprehensive reviews
of the penstock’s condition by
independent professionals

As part of your facility’s program,
penstocks should undergo exterior

Is
your
Is your

“Check
Dam”
“Check
Dam”
light on?
light on?

visual observations at weekly to
monthly intervals, regardless of the
structure’s age. These inspections
should consist of an operator walking
the length of the penstock, even if
below grade, to look for changes
in conditions or abnormalities while
the pipe is pressurized. Cursory
inspections should also be conducted
after atypical operations, such as
an emergency unit trip, an extreme
weather event, or seismic event.
Due to the extent of safety concerns
around aging penstocks, the engineers
performing the inspection must
understand the design basis and actual
condition of the penstock. Therefore,
the recommendation is that they should
have at least 10 years of experience
and 10 completed inspections, or as
required by your governing agency.
In addition, while the inspection
frequency and scope will vary based
on factors such as age, material,
configuration, risk factors, and history
of repairs, at a minimum it should
include an up-close visual inspection
of the penstock’s interior and exterior.
If there is any concern with the
results of an NDT inspection, such
as noticeable weld deterioration, wall
thinning, extensive concrete cracking,
or other signs of corrosion, a similarly
qualified engineer should review
and confirm the results. Then, any
deficiencies can be resolved by repair,
rehabilitation, or replacement.

The average age of dams in Canada is 40++ years. Like classic cars, aging dams require repairs
The average age of dams in Canada is 40 years. Like classic cars, aging dams require repairs
and restoration to maintain safe and reliable operation and meet current standards. Our dam
and restoration to maintain safe and reliable operation and meet current standards. Our dam
engineers might remind you of your favorite, trusted mechanic and can help you
engineers might remind you of your favorite, trusted mechanic and can help you
“check under the hood” of your dam to provide practical, cost-effective solutions for
“check under the hood” of your
damcomplex
to provide
your
dampractical,
issues. cost-effective solutions for
your complex dam issues.
Contact us if your Check Dam light is on.
Contact us if your Check Dam light is on.

Continued on next page

29

solutions@kleinschmidtgroup.com
solutions@kleinschmidtgroup.com

kleinschmidtgroup.com
kleinschmidtgroup.com

Qualities of a
Penstock Inspection
and Design Partner
A penstock inspection is only as
useful as the professionals who
conduct it. Given the wide range
of technologies, complexities, and
site-specific factors involved in
penstock inspections—combined
with the potential consequences
of inadequate maintenance and
design—it is critical to engage the
right partner. Namely, it is essential
to identify an inspection and
design firm with three key traits:

1

DEEP EXPERIENCE
AND SENIOR-LEVEL
EXPERTISE ADDRESSING
PENSTOCK ISSUES

When initially reviewing potential
partners, ensure you will work with
professionals who have inspected,
evaluated, and designed
numerous penstocks with various
site specific conditions. This
insight is critical, giving them a
practical, detailed understanding
of the long-term behavior and
characteristics of your aging
penstock. Further, because each
penstock is so unique, it can be
difficult to pinpoint one specific
sign as an indicator of potential
penstock failure. Therefore, ensure
the firm has senior level, seasoned
engineers with knowledge of
not only the materials available
in today’s market, but also the
characteristics of your penstock
(e.g., buried vs. exposed, methods
for safe access).
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2

VARIOUS PENSTOCKSPECIFIC CERTIFICATIONS
AND INDUSTRY THOUGHT
LEADERSHIP

In addition to experience,
look for proof that they have
the knowledge to safely and
economically maximize your
penstock’s service life. The most
common signs of this knowledge
are industry certifications,
technology-specific capabilities,
and industry thought leadership.
For example, because of the
intricacies involved in properly
inspecting and designing
penstocks, ensure the team has
a combination of training and
certifications from key industry
associations.

3

COMPREHENSIVE,
FORWARD-THINKING
APPROACH TO
SERVICE

Finally, the team you partner with
should focus on not only the
inspection at hand, but also how
design and construction can be
optimized to reduce risks and
costs, if a repair or replacement is
warranted. To do this, they should
employ a systematic, analytical
approach that considers all
conditions and helps you identify
cost-effective strategies for
rehabilitation, replacement, or
ongoing maintenance.

In Summary

Ask yourself these questions - When
was the last time I took stock of my
penstock? What potential dangers
lurk that have been overlooked or
unprioritized? More importantly,
what steps can I take now to prevent
operational delays, excessive repair
costs, or worse?
Ultimately, navigating the maintenance
of a massive, aging penstock can
be a challenging task, especially
when balancing it with other facility
issues and responsibilities. But, with
a proactive approach, commitment
to inspections, and guidance from
a tenured partner, you can save time
and frustration while ensuring the
safety and reliability of one of your
firm’s most essential structures.

For More Information
To learn more about penstock
inspections, design, and maintenance,
as well as how to address the
challenges specific to your hydro
facility, please contact Project and Risk
Management Division Section Manager
Jillian Davis at (888) 224-5942 or
Jillian.Davis@kleinschmidtgroup.com.
Link to here: https://www.
kleinschmidtgroup.com/taking-stockof-your-penstock-the-underratedimportance-of-maintaining-a-keyfacility-structure/

DAM OPERATIONS, FLOOD MANAGEMENT
ADJUST TO CHANGING CLIMATE PATTERNS
BY STEVE ELGIE, REGIONAL SALES & SUPPORT MANAGER

C

limate extremes are manifesting as more frequent,
often bigger rainstorms over Ontario. Combined
with accelerated rates of snowmelt, extreme
weather makes springtime flooding more unpredictable
and severe. Dam operators and flood management
agencies are adopting digital innovations to overcome
unforeseen weather events and their impacts.
Flood forecasting systems are hardly new, but two critical
components of them are getting a big boost: monitoring
of weather forecasts and warnings in addition to data
processing and information management.

Real Time Monitoring

Ensemble weather forecasts are conventionally used,
but they have missed events including the 23 June 2017
storm. Over three to four hours, 126 mm became the
highest daily total rainfall on record since 1950. In contrast,
commercial data services like HydroMaster are using radar
observations with a 10 minute time interval and a spatial
resolution as small as one square kilometer. Model output
statistic forecast products and hyperlocal information are
informing features like NowCasts, or three-hour projections
into the future, and multi-threshold alerts.

Radar Data, NowCast, Alert Thresholds Mobilize Local Knowledge of Flood Risk
“Better awareness of unpredicted storms and antecedent
conditions is a game changer,” remarked Johan Jaques, a
career meteorologist and the solution owner of HydroMaster,
a collaboration between KISTERS, DTN, and DHI.
Working closely with water companies, energy utilities,
and network operators allows KISTERS to directly
address needs and frustrations identified by today’s water
professionals who require innovative decision support tools.
The cloud service also delivers deterministic forecasts up
to 9 days and probabilistic forecasts up to 15 days into the
future to support weather forecast-informed operations.
Not only is information from radar and ground-based rain
gauges consolidated into a single intuitive web browser,
but also the rarity or recurrence intervals of the rainfall
event is reported in real-time. Map and personal dashboard
visualization options empower staff on duty to more quickly
assess risk of flooding and potential impacts on a specific
catchment as well as areas or points of interest like dams.

TABLE OF EVENT SEVERITY OR RETURN PERIODS
This table features Intensity-Duration-Frequency (IDF)
information from Environment Canada.The context helps flood
control staff to quickly assess risk and ease statistical communication.

Long-Term Knowledge Mobility
MAP OF RAINFALL OVER AREAS OF INTEREST
Extensive menus give on-duty staff fast access to moving
totals and post event analysts antecedent conditions.
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Real-time utilization of HydroMaster radar forecasts and
nowcasts are an important part of the picture, but there are
additional elements to consider. New availability to historical
radar observations, when combined with in-situ monitoring

network information and local knowledge of milestone
events, enhances post event analyses and calibrates
existing hydrologic models.
Grand River Conservation Authority (GRCA) is anticipating
receipt of radar observations dating back to 2013 to
further review significant flood events in its watershed.
New insights will mobilize staff to update existing models
and consequently, inform flood mapping. As the agency
continues to improve its non-structural approaches to flood
management, GRCA is using an Application Programming
Interface (API) to feed better input into flood forecasting
processes to recover more time to foresee and manage
risks, especially those associated with its seven dams,
three of which generate hydropower.
Contemplating the 23 June 2017 event over Luther Dam,
Dwight Boyd, Director of Engineering at GRCA, remarked
that the “NowCast feature would have bought three hours
of warning time, time that would have been very useful to
assess risk, options, and make proactive decisions”. Instead,
staff were on emergency response mode because the
rainfall event was unforeseen.

events had similar rainfall totals, but rain fell over Grand River
in four hours versus 24 hours over Michigan. The GRCA flood
control team recognized the May, 2020 event, had it occurred
in the Grand River watershed, would have been fairly easily
managed without results of flooding or dam failure.
GRCA’s comprehensive flood management also includes
structural approaches – dams, dykes, and channel works
to convey water away from people. Boyd emphasizes the
importance of regular maintenance, dam safety inspections,
and addressing any design deficiencies.
Lessons can be learned from every flood event and
dam failure and new IT innovations lessen uncertainty
overall, but knowledge that becomes available has to be
transferred by people and applied by organizations.
For more information about KISTERS’ radar rainfall data
service, power generating optimization and dam safety
solutions, water information platforms and integration with
decision-support systems, please contact Steve Elgie at
kna@kisters.net.

To further the practical application of the tools, Boyd and
colleague Vahid Taleban, Water Resources Engineer, used
HydroMaster to analyze the 17-19 May 2020 event within
the Tittabawassee subwatershed, in the U.S. about 350 km
west of their location. Trying to understand conditions that
caused the Michigan dam failures and better understand
vulnerabilities of GRCA assets, they chose data from three
NOAA radar stations and rain gauges in the vicinity and
then superimposed the hourly conditions over the Grand
River watershed.
After extrapolating and simulating the flood response over
the northern parts of the Grand River watershed, inflows into
the authority’s two largest dams and associated recurrence
intervals revealed a five-year flow range. The 2017 and 2020

Map of 15-17 May 2020 rainfall over Michigan’s Tittabawassee subwatershed
superimposed over the Grand River watershed and simulated flood response,
inflow & discharge at GRCA assets, Shand Dam and Conestogo Dam.
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OPERATING in a Material World
BY PATRIK WHEATER, PR DIRECTOR, SEABORNE COMMUNICATIONS,
THORDON BEARINGS

Understanding how bearing selection can help to solve
common wicket gate regulation issues in hydropower
plants that will save operators time and money.

W

icket gate bearings in hydro power plants can often
cause problems for operators. Ryan Edmonds,
Business Development Manager of Canadian
bearing and seal specialist Thordon Bearings, has seen many
of these problems and estimates that typically around 35% of
all hydro power plants will experience wicket gate issues at
some time or another.

According to Edmonds, all too often users will treat the symptoms,
not the cause. “There is a lot of misunderstanding in the
marketplace relating to the role and importance of bearing design
and material selection within the turbine regulation mechanism.”
One of the most common problems observed in the field is
broken shear pins.
“Shear pins in the wicket gate connecting links are deliberately
designed to be the first failure point in order to protect the rest
of the mechanical system,” says Edmonds, “but failure of the
shear pin can indicate an underlying problem that needs to
be investigated.”
Many issues can affect wicket gate bearings: a) Excessive end
loads – thrust on surfaces that were not designed to take thrust;
b) lack of proper lubrication; or c) edge loading resulting from
alignment issues are typical problems. Often these go together;
wear of some bearing surfaces leads to greater misalignment,
which then creates edge contact in other bearings, and in turn
increases the loading on the entire system – often resulting in
shear pin failure.
“A more forgiving bearing material reduces the effect of alignment
issues,” says Edmonds. “If the bearing material cannot
accommodate the resultant edge loading, wear accelerates.”
Wicket gate deflection, caused by the pressure of the water flow
to the turbine through the distributor, is another common cause of
increased bearing edge loading.
“For a 3ft (0.9m) high gate, even an angular deflection of the
gate stem just past 0.05 degrees can create sufficient extra
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edge load to cause problems with a
rigid metallic or layered bearing,” says
Edmonds. “Additionally, the normal limited
range of motion of the gate levers can
cause uneven wear on the axial thrust
surfaces, which further exacerbates the
misalignment. Understanding the bearing
design intent and material selection
definitely helps to correctly diagnose
these issues.”
Thrust face wear is common with both
the phenolic and metallic bearings that
are commonly used as thrust washers
to support the wicket gate assembly.
Phenolic laminate bearings are made
with layers of material, and sometimes
only have adequate self-lubricating
characteristics on a thin surface layer, so
An angular deflection of
once the self-lubricated layer has worn
the gate stem just past 0.05°
off, the bearing wear rate will accelerate
can cause edge loading
and friction will increase. Rigid metallic
materials may support a higher ultimate load, but are less able to
accommodate misalignment resulting from any uneven wearing
of the thrust surfaces.
Bearing problems can also cause the wicket gates to become
stuck in place, which can quickly lead to servo overload or
reaching the servo capacity limit. When this happens, the turbine
governing system is unable to regulate the wicket gate opening
and closing properly, potentially leading to loss of unit control.
A range of issues can appear once the gates become stuck.
“Turbine regulation is difficult if gates are hard to move because of
bearing problems,” says Edmonds. “Increasing servo hydraulic
pressure to overcome the sticky bearings can result in overshoot
during gate movement, (meaning that gates open or close further
than intended). In the worst case, the force required exceeds the
capacity of the servos, so without adding some external force it
will be impossible to make the gates move.”
Another common cause of gates sticking is that the lip seals can
be worn or cracked from age, in either the servo motor or the
gates themselves and this also increases the friction within the

system. Worn bearings can have a similar effect, as can ‘stick
slip’ behaviour of the bearing materials.
“Stick slip behaviour (resulting from large differences between
static and dynamic friction) is a characteristic of the bearing and
sealing materials, and often made worse when a mechanical
system sits for a long time without moving,” says Edmonds.
“Some materials can exhibit problematic levels of stick-slip even
when new. Low friction bearing layers can wear away, and the
resultant increase in static friction increases the likelihood of
stick slip. Overcoming the stick slip requires a higher starting
force that can overload the servo or break a shear-pin.”
It is important to remember that every single moving interface in
the entire turbine operating mechanism contributes to the total
system friction, including upper, lower and intermediate bearings,
lip seals, thrust bearings, servo rod end bearings, servo linear
guide bearings, and linkage bearings. As well as wearing away
of the friction layer of layered phenolic bearings, there may be
alignment issues – exacerbated through wear – and end loadings
in bearings not intended to deal with thrust forces. Excessive
friction is frequently caused by a combination of these issues.
For successful operation, the choice of the correct bearing material
and understanding of the entire mechanical system is crucial. The
properties of common bearing materials, and their use in wicket
gate bearing applications, are not always correctly understood.
Unfortunately, there are few standards for friction measurement
that are consistently used in documentation that can be
directly correlated with the loads and motion typical of wicket
gate applications. In many cases, bearing material product
documentation will exaggerate or present misleading friction
characteristics that appear quite good on paper, but may not have
been tested at realistic loads relevant to the application, or proven
in service. When very thin layers of low friction material are applied
to rigid substrates, they may show an excellent testing result in a
laboratory, but in service the thin low friction layer can be quickly
worn away by abrasives, or may even be honed away if in-place
machining is carried out to correct alignment problems between
bottom ring and head cover at time of installation.
This misunderstanding of real-life vs. theoretical friction and
wear performance of different bearing materials, together with

increasing competitive price-pressure
during new or refurbish turbine work,
often leads to selection of a low-cost
material. This, of course is false
economy, as the bearing may survive
the initial warranty period, but ultimately
leads to costly problems for the plant
operator if bearing problems show up
before the next planned major overhaul.
Advice from an experienced bearing
and seal specialist, such as Thordon
Bearings or its approved distributors, can bring about longerterm savings by diagnosing the cause instead of the symptoms.
A Thordon representative can advise which parts might need
replacing, and what they should be replaced with. A complete
unit overhaul may not be necessary – just attention to the
weak points of the system. Fitting a bigger shear pin, or adding
grease to a bearing that should be “grease-free”, may solve
an immediate issue in the short term, but doesn’t treat the root
cause of the problem.
“Choosing a self-lubricated elastomeric polymer material such
as ThorPlas-Blue provides the necessary reassurance. It is
homogenous, with consistent mechanical properties throughout the
bearing. Unlike many other metallic or phenolic laminate bearings,
ThorPlas-Blue is proven to provide stable and predictable friction,
excellent resistance to edge loading, and offers an industry leading
15-year bearing wearlife guarantee,” concludes Edmonds.
Thordon Bearings designs and manufactures a complete range
of journal bearing and seal systems for marine, clean power
generation, pump and other industrial markets. These products
are built using Thordon proprietary non-metallic polymer materials
that are lubricated with water eliminating oil or grease usage,
meaning ZERO risk of oil pollution to rivers, lakes and oceans.
For further information, please contact:
Ryan Edmonds, Business Development
Manager, Thordon Bearings Inc.
Email: ryane@thordonbearings.com
Tel: (905) 537-8524
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2020
Challenge, or Opportunity?
2020 has undoubtedly created
several challenges for many
businesses, and the OWA is no
exception. All of the Association’s
events, including its annual Power
of Water Canada Conference
and Trade Show, were impacted.
However, with every challenge
comes an opportunity. The new
and exciting world of virtual events
has brought with it tremendous
advantages including flexibility and
creativity and OWA staff have risen
to the occasion. This year the OWA
augmented the annual Power of
Water Canada Conference (now
scheduled for May, 2021) with a

37

new and successful “Waterpower
Summit”. With more than 200
participants and 40 exhibitors, it
was clear that this emerging format
filled a void in the absence of the
face-to-face networking that OWA
events are renowned for.

and to reach a larger, more global
audience. OWA members have
been provided with the added
flexibility of taking in the content
at their leisure with on-demand
recordings, or even sharing the
content with other colleagues.

Also, over the past several months
the OWA has significantly expanded
its delivery of online educational
sessions aimed at promoting
the products and services of our
members. The new online world
of virtual events has provided the
Association and its members with
the ability to share content virtually,

So as we prepare for 2021, and
look forward to getting back to a
somewhat more normal work life,
it is unlikely that the efficiencies
and additional opportunities of
online education and events
will be forgotten, but rather will
just become a new tool in our
engagement toolbox.

Is your hydro

Future Ready?

Can you build more resilient infrastructure that manages
the changes to climate, energy, technology and society?
We believe we can.

Contact us at hydropower-canada@wsp.com
or visit us at wsp.com

Stop Mussels from Muscling In

Atlantium’s Hydro-Optic™ (HOD) UV disinfection technology is a cost-effective solution proven to prevent biofouling from
invasive mussels at hydroelectric facilities.
· Environmentally sustainable, non-chemical treatment
· Achieves 100% inactivation even with < 50% UVT
· Reduces the operational impact of biofouling, protects turbines and heat exchangers
atlantium.com
Contact Dennis Bitter at +1 714 305 6111 or dennisb@atlantium.com

PROUD OWA MEMBERS
635294 Ont.Inc.
ABB
Acorn Green Environment
Aird & Berlis LLP
Algonquin Power
Algonquin Power Systems Ltd.
ANF Energy Solutions Inc.
ARCADIS SENES Canada Inc.
ASI Marine
Axor Group Inc
Belzona Great Lakes Ltd
Boralex Inc.
Borden Ladner Gervais LLP
Bowfin Environmental Consulting
Bracebridge Gen.Ltd.
Bridge Executive Energy
Solutions Ltd
Bronte Construction
Canadian Hydro Components
Can-Am Instruments /
Arjay Engineering
Capstone c/o MPT Hydro LP
Casselman Generating Station

Chant Group
CIMA+
Coral Rapids Power LP
Corpfinance
D.M. Wills Associates Ltd.
David Brown Santasalo Service
Diving Services
Eaton Industries Canada Co
EBC Inc.
Ecofish Research
EcoReg Solutions
Eganville Generation Corporation
Embertech Industrial Inc.
Enerdu Power Systems
Gedawin Novo Controls Inc.
GEI Consultants Inc
Gemini Power Corporation
GeoTriangle Consulting Inc.
Gowling WLG
Grand River Conservation Authority
GreenBug Energy
H20 Power LP

Hatch Ltd
HDR Corporation
Horizon Hydro
Hoskin Scientific
Hugh Wood Canada
Hutchinson Environmental
Sciences Ltd
Hydro ECI Inc.
Hydro One Remote Comm
Hydromega Services Inc.
Indar Electric, S.L.
Innergex Renewable Energy (IRE)
Jancal Power Ltd
Joan Frain
Kagawong Power
KGS Group Incorporated
Kilgour Associates
Kisters North America Inc.
Kleinschmidt
Klohn Crippen Berger
L.W.M.S. Ltd.
Lizard Creek Power Inc.
Madsen Controls and Engineering
Maple Reinders Constructors Ltd.
Martin Merry Reid

Mavel Americas Inc.
McGhee-Krizsan Engineering Ltd.
McMillen, LLC
Mearie Group
Mersen Canada Dn. Ltd.
Mississippi River Power Corp.
MOBEC Engineering
Monmet Ltd.
Multistream Power Corporation
Natural Resource Solutions
Norcan Hydraulic Turbine Inc.
Northland Power
Oakville Enterprises
Ontario Power Generation
Orillia Power
Ossberger Hydro Inc.
Pacific Netting Products
Peterborough Utilities Inc.
Pic River First Nation
Pinchin Ltd.
Planning Solutions Inc.
Portage Power
Quinte Conservation
Rankin Renewable Power Inc.
Regional Power

RECIPROCAL MEMBERS
AND OWA PARTNERS

Renfrew Power Gen.
Rural Ontario Municipal Association
Sealogic Innovations Corp
Serpent River
Shaman Power Corporation
SLR Consulting
South River Power Generation
Corporation
St. Lawrence Seaway
Stantec Consulting Ltd.
Sussex Str. Group
T Tung Hydraulic & Renewable
Tech. Inc.
Thordon Bearings Inc
Timber Run Hydropower
Torys LLP
Touzel Business Services Inc.
TransCanada Energy
Vale Canada Ltd.
van Tol Enterprises
Waterotor Energy Technologies Inc.
West Nipissing Power Generation
Willms & Shier Environmental
Lawyers LLP
WSP Canada Inc.

City of Peterborough
City of Quinte West

Association of Power Producers of Ontario

City of Kawartha Lakes

Canadian Biogas Association

Municipality of Trent Hills

Canadian Dam Association

City of Kingston

Canadian Renewable Energy Association

City of Niagara Falls

Clarion Events

Federation of Northern
Ontario Municipalities
Township of Selwyn
Corporation of the Municipality
of Mississippi Mills
Town of Niagara-on-the-Lake
Town of Renfrew
Northwestern Ontario Municipal
Association
Town of Smooth Rock Falls

Electricity Distributor Association
Electricity Human Resources Canada
Energy Council of Canada
Energy Storage Canada
Federation of Ontario Cottagers
Association (FOCA)
National Hydropower Association
Ontario Environmental
Industry Association

Municipality of Wawa

Queen’s University

Village of South River

The Water Institute University of Waterloo

Town of Blind River
Township of Ear Falls

University of Toronto

City of Timmins

Women in Renewable Energy

2021 Industry Events Listing
CanREA Operations Summit
January 26-27, 2021
Virtual

HYDROVISION International
July 27-29, 2021
Spokane, Washington

NHA Waterpower Week
April 28-30, 2021
Virtual

OWA Waterpower Summit
September 15-16, 2021

NHA - The International
Conference on Ocean
Energy (ICOE)
April 28-30, 2021
Power of Water Canada
May 25-27, 2021
Niagara-on-the-Lake, Ontario
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NHA - Clean Currents
October 20, 2021
Atlanta, GA
CDA Conference & Exhibition
October 23-28, 2021
Winnipeg, Manitoba
Electricity Transformation
Canada 2021
November 17-19, 2021
Toronto, Ontario

opg.com/watersafety

Stay Clear,Stay Safe!

· STRONG · COST EFFECTIVE
LOW MAINTENANCE · CUSTOMIZABLE

