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Welcome to the OWA’s 2016 Year in Review. It has truly been a year 

of significance. Only a year ago, Ontario embarked upon an ambitious 

Climate Change Action Plan. And for the electricity sector here in Ontario, you only need to look at the 

recently published Ontario Planning Outlook to appreciate the importance of the potential influence 

of Climate Change Policy. The Outlook, which will be used to inform the next Long Term Energy Plan 

(LTEP), looks out to the year 2035 and includes two scenarios which contemplate a moderate or 

significant adoption of action on climate change. Under the moderate option, demand is projected to 

grow by thirty four (34) Terawatt Hours. The more aggressive scenario sees that figure grow by fifty 

four (54) Terawatt hours. In both cases, Ontario eventually returns to a winter peaking jurisdiction.

What does this mean for waterpower? A review of the supply options suggests the expansion of 

flexible hydro, particularly in northern Ontario, should be an increasingly important part of the supply 

mix. An analysis of timelines for new development of both waterpower and transmission indicates that 

more detailed planning must begin in the very short term. 

While the expansion of waterpower remains a key priority for the Association, so too does ensuring 

that there is a regulatory environment that supports the continued investment in our existing assets. 

Earlier this year, the OWA collected data from owners of the more than two hundred (200) operating 

facilities in Ontario and confirmed that an estimated three hundred and twenty five million dollars  



($325 Million) is invested ANNUALLY in maintaining and upgrading Ontario’s hydro fleet. That’s one 

reason why the OWA’s advocacy efforts and our strategic plan include a specific focus on sustaining and 

increasing the contribution of Ontario’s existing waterpower generation. In working with key government 

ministries, we’ve made positive progress in this regard. In this year’s spring budget, the Ministry of 

Finance confirmed that there would be no additional taxation on waterpower facilities. In March, the 

Ministry of Natural Resources and Forestry finalized a new technical bulletin under the Lakes and Rivers 

Improvement Act for work at existing infrastructure, taking another important step in modernization of 

approvals. In addition, through the New Business Relationship with Parks Canada, collaborative efforts 

are resulting in improvements in Emergency Preparedness Planning and Operational Efficiency on 

federal waterways. It is this dual focus of existing assets and new development that will continue to define 

the OWA’s advocacy priorities going forward.

2017 will see the finalization of the LTEP, the completion of the federal review of key pieces of environmental 

legislation and, yes, preparation for the next provincial election. Stay tuned and stay involved in the 

Association’s efforts to inform public policy.

Sincerely,

Paul Norris , President 

Ontario Waterpower Association

welcome
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• restore robust oversight and thorough 
environmental assessments of areas under 
federal jurisdiction, while also working with 
provinces and territories to avoid duplication;

• ensure that decisions are based on  
science, facts, and evidence, and serve  
the public interest;

• provide ways for Canadians to express  
their views and opportunities for experts  
to meaningfully participate; and

• require project advocates to choose the 
best technologies available to reduce 
environmental impacts.”

The review processes, timelines and relevance to Ontario’s 
waterpower sector are outlined below:

Federal Fisheries Act

The Fisheries Act gives the government authority to 
manage Canadian fisheries and to protect the habitat that 
supports them. This review will look at recent changes 
to the Fisheries Act and propose ways to restore lost 
protections and incorporate modern safeguards into  
the Act.

The Minister of Fisheries, Oceans and the Canadian 
Coast Guard, along with the Minister of Transport, have 
asked Parliament’s Standing Committee on Fisheries 
and Oceans and the Standing Committee on Transport, 
Infrastructure and Communities to examine recent 
changes to the Fisheries Act and the Navigation Protection 
Act and to hear from Canadians.

Now over a year into the new mandate, the federal 
government is moving forward in earnest to implement 
key policy platform initiatives, three (3) of which have direct 
relevance for Ontario’s waterpower industry – the federal 
Fisheries Act, the Canadian Environmental Assessment 
Act and the Navigation Protection Act. Since its inception, 
the OWA has established and maintained a positive and 
productive relationship with federal departments and enjoys 
a reciprocal membership with the national organization – 
the Canadian Hydropower Association. These relationships 
will undoubtedly prove beneficial in helping to shape the 
OWA’s participation in the legislative reviews.

From the outset, it’s important to recognize the context 
within which these reviews are taking place. Firstly, all 
three (3) pieces of legislation were very recently amended 
and reformed in 2012. As such, one would expect that 
fundamental change is unlikely. Secondly, the Prime 
Minister has established a clear tone in his mandate 
letters to Ministers in this regard. As illustrated in the 
excerpt from the mandate letter to the Minister of Fisheries 
and Oceans, an underlying theme appears to be one of 
restoring what was or perhaps what was perceived to be 
lost in those very 2012 changes:

“Work with the Minister of Transport to review the 
previous government’s changes to the Fisheries 
and Navigable Waters Protection Acts, restore lost 
protections, and incorporate modern safeguards.”

“Work with the Minister of Environment and 
Climate Change and the Minister of Natural 
Resources and Forestry, to immediately review 
Canada’s environmental assessment processes 
and introduce new, fair processes that will:

A Focus on  
Federal Legislative  
Review and Reform



2016 YEAR IN REVIEW | P6

As an independent and public forum, the parliamentary 
committee can hear from witnesses including experts. 
All Canadians are welcome to submit briefs or ask to 
appear as witnesses. The department is also working 
with provincial and territorial governments through the 
Canadian Council of Fisheries and Aquaculture Ministers 
(CCFAM). The review schedule is as follow:

Fall 2016 

• Public comment online 

• Parliamentary committee begins work

• Participant funding window opens for  
Indigenous groups

• Engagement continues with provinces  
and territories

Early 2017 

• Parliamentary committee submits report  
and recommendations to Parliament

Canadian Environmental Assessment Act

The Minister of Environment and Climate Change leads 
this initiative and has established an Expert Panel to 
review federal environmental assessment processes. The 
Expert Panel’s Terms of Reference outlines its mandate 
and the review process it will follow. Within the scope of 
the work of the expert panel are the following:

• How environmental assessment processes are 
conducted under the Canadian Environmental 
Assessment Act, 2012, including practices and 
procedures, such as Indigenous engagement 
and consultation, public participation, the role of 
science and Indigenous knowledge, cumulative 
effects assessment and harmonization and 
coordination with other orders of government;

• Practices and approaches within Canada  
and internationally;

• Relationship between environmental 
assessment and other elements of  
the regulatory framework; and

• Alignment of various jurisdictional processes.

In addition, a Multi-Interest Advisory Committee made up 
of Indigenous organizations, industry associations and 
environmental groups has been established to provide 
advice to the Expert Panel as the Panel undertakes their 
review of environmental assessment processes and 
engages with Canadians.

The advice that the Advisory Committee provides to 
the Expert Panel will be posted on the Expert Panel’s 
website. The Expert Panel will also include a summary 
of the Advisory Committee’s advice in their report, which 
the Panel will provide to the Minister of Environment 
and Climate Change, along with recommendations in 
January 2017. Once the Expert Panel has completed 
its work in early 2017, the Minister of Environment and 
Climate Change will consider the recommendations in the 
Panel’s report and identify next steps to improve federal 
environmental assessment processes.

continued on next page
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Early 2017 

• Government has 120 days to respond to  
the recommendations of the Committee

Potential Implications for Waterpower

As noted in the introduction, the OWA has established and 
maintained good working relationships with key federal 
departments. Over the years the Association has partnered 
with Fisheries and Oceans Canada to produce Best 
Management Practices, collaborated with the Canadian 
Environmental Assessment Agency to develop coordinated 
guidance to federal and provincial environmental 
assessments and worked with Indigenous and Northern 
Affairs Canada to build capacity within First Nations 
communities. As such, there is a solid foundation for working 
toward continued improvement. It will be a challenge 
for any constituency, however, to provide any significant 
experience-based advice on the implementation of the 
legislative reforms from the 2012 reforms. On the Fisheries 
Act, for example, the movement to Commercial Recreational 
and Aboriginal fisheries appears to have resulted in little if 
any change with respect to the practical application of the 
legislation to the hydropower sector. Similarly, adoption of 
the term “fishery productivity” has yet to result in significant 
implications. Quite simply, it’s too soon to tell and, hence, 
difficult to presume that “restoring” previous provisions 
of the antiquated legislation will have a material change. 
Similarly, changes introduced with respect to the Canadian 
Environmental Assessment Act, under which new thresholds 
were adopted for hydropower projects have yet to be tested 
in any serious manner. In Ontario, all waterpower projects 
are subject to the OWA’s Class Environmental Assessment 
for Waterpower, rendering the federal process duplicative. 
As such, the 2012 amendments represented a positive step 
forward in recognizing regulatory equivalence. And finally, 
the “what’s in a name?” issue of the newly implemented 
Navigation Protection Act. While much has been made of 
the perceived loss of protection of navigable waters, the fact 
is that the former legislation was first and foremost focused 
on the public right of navigation rather than environmental 
protection. In fact, the 2012 revisions resulted in a number 
of important improvements in this regard, not least of which 
are modern provisions that enable improved public safety. 

The OWA individually and through the CHA have brought 
forward recommendations for targeted, incremental 
improvement to all three (3) pieces of legislation under 
consideration and, perhaps as importantly, a framework 
for ongoing legislative, regulatory and policy monitoring 
evaluation and adjustment.

Navigation Protection Act 

The amendments to the Navigable Waters Protection Act, 
which came into force in 2014, concentrated the application 
of the Act on 162 of Canada’s busiest commercial and 
recreational navigable waterways by introducing a list of 
Scheduled waters (i.e., oceans, lakes and rivers).

The Minister of Fisheries, Oceans and the Canadian 
Coast Guard, along with the Minister of Transport, asked 
Parliament’s Standing Committee on Fisheries and Oceans 
and the Standing Committee on Transport, Infrastructure 
and Communities to examine recent changes to the 
Fisheries Act and the Navigable Waters Protection Act and 
to hear from Canadians.

The Standing Committee on Transport, Infrastructure, and 
Communities has agreed to devote approximately eight (8) 
meetings to conduct the study and report on the changes 
to the Navigation Protection Act that came into force in 
2014, with a specific focus on:

• The environmental and sector impacts of the changes;

• The impact of the changes on the long-term  
viability of commercial and recreational utilization  
of Canada’s waterways;

• The cost, practicality and effectiveness of the changes 
when gauged against the environmental, business 
and recreational function of Canada’s waterways; and

• The efficiency of the changes when viewed 
holistically, from a user perspective, with other  
Acts that collectively impact upon users.

Transport Canada is also working with provincial and 
territorial governments through the Canadian Council 
of Deputy Ministers Responsible for Transportation and 
Highway Safety. A Working Group has also been established 
to ensure on-going communication with the provinces and 
territories throughout the review.

The timeline for the review is as follows:

Fall 2016

• Public comment online

• Parliamentary committee began work in October 

• Participant funding agreements with  
Indigenous groups

A Focus on Federal continued
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A major fire in 1916 destroyed 
the majority of the Quaker 
Oats Company factory. The 
fire claimed twenty-three 
lives and resulted in a near 
complete rebuild of this factory. 
Commissioning of the three 
“camelback” Francis turbines within the London Street 
GS was completed shortly thereafter, circa 1917-1918.

Flash forward to 1975 when 
Peterborough Utilities, then 
known as the Peterborough 
Utilities Commission, acquires 
its first generating facility, 
the London Street GS and 
dam from the Quaker Oats 
Company in exchange for, 
amongst other considerations, 
construction of a new electrical 
substation at the factory.

In 2009, Peterborough Utilities Inc. obtained the first 
Hydroelectric Contract Initiative (HCI) contract with the Ontario 
Power Authority, HCI-0001, for the London Street GS. PUI’s 
Vice President Generation & Retail Services, John Wynsma, 
was a member of the Ontario Waterpower Association’s 
committee that negotiated the HCI contract template with 
the OPA, including the provision for facility upgrades through 
redevelopment or expansion. “We recognized the importance 
of including provisions for facility upgrades as many of the 
hydroelectric plants that would be eligible to obtain HCI 
contracts were heritage facilities that were nearing the end 
of their life. The HCI contract provided the opportunity to 
increase the capacity, optimize the hydraulic potential and 
extend the life of the London Street Generating Station.”

While the HCI contract provided the opportunity to upgrade 
the London Street GS, the process proved to be much more 
challenging than originally foreseen. The initial challenge 
lay in determining the approach to upgrading the facility; 
redevelop the facility and discontinue future operation of the 
original plant; or undertake an expansion of the facility while 
maintaining operation of the original plant for the term of the 
HCI contract. 

Peterborough, Ontario. The “Electric City” as it came to be 
known for being one of the first cities in Canada to use 
electric streetlights (1884) and for its long association with 
the Canadian General Electric Company. The nickname 
underscores the historical and present day importance 
of electricity, notably hydroelectricity, within this city of 
approximately 80,000 residents. Abundant and inexpensive 
hydroelectricity was one of the primary reasons the 
American Cereal Company, later to become Quaker Oats 
and currently PepsiCo QTG, located to the city in 1902 
and remains a major fixture in the downtown area to this 
day. And it was also a motivating factor in Peterborough 
Utilities Inc.’s decision to invest approximately $35 million 
in the expansion and life extension of the London Street 
Generating Station.

It’s important to understand the rich history of hydraulic 
power in Peterborough and the London Street GS when 
considering Peterborough Utilities Inc.’s (PUI) approach 
to expansion of this facility. The first dam across the 
Otonabee River near the present-day location of the 
London Street GS was constructed in 1826 to support 
local milling operations. Over the next several decades, 
Samuel Dickson acquired significant interests in the dam, 
riparian lands and mills at this location, and the dam 
became known as the Dickson Dam. Perhaps ironically, 
Mr. Dickson died in 1870, falling into the Otonabee River 
while inspecting his dam for repairs after being damaged 
by the spring torrent.

Mr. Dickson’s family and partners continued to manage 
operations of the dam and lumber mills and, sometime 
between 1880 and 1890, installed the first waterpower 
generating station at a location several hundred meters 
downstream of the current powerhouse. In 1902, the 
newly formed Peterborough Hydraulic Power Company 
called for tenders for the construction of a new brick 
and concrete power house, concrete dam and railway 
bridge in association with the American Cereal Company 
establishing its Canadian operations in Peterborough, 
largely on the former Dickson properties. This eventually 
led to the construction of the existing London Street GS 
and its current dam/spillway.

Past meets the Present in the Electric City
John Wynsma, P.Eng. – Vice President of Generation and Retail Services at Peterborough Utilities Inc.

London Street GS and Dam from  
east bank in winter c.1920

London Street GS generators 
installed c. 1920
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Technically, each option presented unique challenges. 
Redevelopment within the existing facility footprint would 
require a significantly larger and/or deeper powerhouse 
foundation to accommodate new, larger capacity Kaplan 
or propeller turbines in place of the original ‘camelback’ 
Francis turbines. Redevelopment in situ would also result 
in a loss of production and revenue during the course of 
construction. Furthermore, redevelopment would entail 
a larger capacity facility than an expansion in order to 
derive an equivalent amount of production, as expansion 
could rely upon production from the original facility. On the 
other hand, expansion required the construction of a new 
power canal and tail race which presented other civil and 
geotechnical risks.

From an environmental perspective, altering the original 
London Street powerhouse was viewed as a potentially 
significant challenge in light of the rich history of the site. 
The option of retaining the powerhouse shell and replacing 
the generating equipment within the powerhouse, similar 
to the approach that PUI had recently undertaken on the 
3.9 MW Stan Adamson Powerhouse redevelopment, was 
reviewed but determined to be unfavourable due to the 
hydraulic limitations of the existing conveyance systems 
both upstream and downstream of the powerhouse. 
Most significantly, PUI wanted to maintain the original 
powerhouse, turbines, generator and ancillary equipment 
in consideration of its relatively good operating condition 
and in an effort to preserve and enrich the hydroelectric 
power generating history of this site.

Lastly, several financial considerations were taken 
into consideration including the HCI contract terms for 
determining the upgraded facility cost of power. While an 
upgrade that is a redevelopment provides an additional 
redevelopment price premium (RPP), redevelopment 
typically requires construction of a larger capacity facility to 
offset the lost capacity from the existing facility. Ultimately, 
PUI determined that an expansion of the original 4.1 MW 
facility to a 10.0 MW facility best matched its technical, 
environmental and financial objectives.

Environmental assessment was undertaken by Dillon 
Consulting and extended over a three year period due, in 
part, to atypical river flow conditions that required in the 
repetition of seasonal fisheries studies. Securing project 
permits and approvals further extended the development 
time line. Concurrently, PUI completed negotiations with 
PepsiCo QTG and Canadian Pacific Railways (CPR) to 
alter a rail easement on the London Street property to 
accommodate the new powerhouse.

Engineering was provided by Hatch 
and an early contractor engagement 
approach to contracting was adopted 
to leverage the experience and 
capabilities of the general contractor. 
M. Sullivan & Son was selected as the 
construction manager for the project; 
Mecan Hydro was selected to provide 
the mechanical gates, stop logs, trash 
racks and trash rake; and Voith Hydro 
was selected as the turbine-generator 
vendor. Two horizontal ‘S’ type Kaplan 
turbine units couple to direct drive 
synchronous generators were chosen 
for the project to optimize production 
from the new plant over a wide range 
of flow and head conditions.

Grid connection proved to be another 
significant challenge to the project. 
The original London Street GS (Plant #1) was connected 
to the 44 kV M26 feeder originating from Hydro One’s 
Otonabee Transformer Station (TS). However, during the 
time of development of the expansion project this TS was 
capacity constrained. Fortunately, another 44 kV feeder, 
M4, tied to the Dobbin TS was also adjacent to the site, 
allowing PUI to connect the expansion facility (Plant #2) 
to this feeder. To enhance operating flexibility, the local 
distribution company, Peterborough Distribution Inc. (PDI), 
installed switches to allow generation from either plant to 
be injected into either of the two adjacent 44 kV feeders. 
Having this flexibility was important to PDI in the event of 
a power interruption or blackout, as experienced in 2003, 
when the original London Street GS was able to black start 
and sustain islanded operations to supply electricity to part 
of the City of Peterborough, including the regional hospital.

Construction of the London Street GS expansion 
commenced during the spring of 2014. A number of 

continued on next page

Voith ‘S’ type Kaplan turbine 
and wicket gates

Installation of Plant #2 direct 
drive generators (Gamesa)

Original London Street GS (Plant #1) on the left.  
New London Street GS expansion (Plant #2) on the right.
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century old equipment with manual operating systems and 
the new equipment with PLC based operating systems and 
interfaces is dramatic.”

The London Street GS expansion project achieved 
commercial operation on July 29th 2016. The combined 
capacity of the two plants equals 10 MW and the facility 
will generate, on average, in excess of 40,000 MWh of 
renewable energy annually. As the original London Street 
GS (Plant #1) approaches its centennial birthday, the new 
London Street GS (Plant #2) is expected to help extend 
the life of the original facility until at least 2030, and to 
provide power to the “Electric City” for perhaps another 
hundred years. London Street GS, it’s where the past 
meets the present in the Electric City.

challenges were encountered during the initial period 
of construction, including the discovery of buried debris 
from the 1916 Quaker Oats fire within specific areas of 
the project excavation. The approach to excavation of 
the project site was modified during the fall and winter of 
2014 to include concrete caisson walls extending from the 
approach channel to the powerhouse and downstream 
to the tailrace channel, thereby significantly reducing the 
amount of excavation and infiltration of water into the 
construction area. In addition, traditional cast-in-place 
concrete retaining walls at the intake and tailrace were 
replaced by mechanically stabilized earth (MSE) retaining 
walls at elevations above the caisson walls. Concrete cut-

off walls were provided to 
mitigate seepage and piping 
through the upstream MSE 
walls around the powerhouse.

Design of the superstructure 
for the new plant was 
originally intended to be a 
vintage brick building with 
heritage windows, with a 
similar look to the original 
plant (Plant #1). However, 
due to the low profile of the 
powerhouse wherein only 
the electrical equipment and 

control room are located above ground level, with much of 
this equipment mounted to the exterior walls, this approach 
was determined to be impractical. Rather than attempt 
to replicate the historic look of the original powerhouse, 
PUI decided to take the approach of highlighting the 
differences between the past and present approaches 
to hydroelectric generation – the past entailing large and 
grand powerhouses, simple and reliable but relatively 
inefficient equipment and manually operated plants – and 
the present entailing compact powerhouses, highly efficient 
equipment, integrated systems and fully automated 
controls/operations. Display boards educating the public 
and highlighting these differences will be placed along the 
pedestrian pathway upstream of the London Street GS  
in 2017.

PUI’s Manager of Generation Operations, Keith Rye, has 
been part of the growth of PUI’s generation assets over 
the past several years. “It’s been very rewarding and 
challenging to be part of this growth. The contrast between 

Installation of water passages for  
‘S’ type Kaplan turbines

Past Meets the Present continued

When you have knowledge, 
you have power.
CIMA+ delivers the full range of engineering services 
for small and medium size hydropower and dams. 
Our team of 100 engineers and technologists has 
participated in over 350 hydropower development and 
retro�t projects, most of which have capacities 
ranging from 400 kW to 40 MW. Our expertise also 
covers renewable energy in wind and solar power, as 
well as transmission and distribution networks.



Best Management
Practices for Waterpower

OWA guides have been developed to provide practical 
and current Best Management Practices (BMPs) that 
will assist proponents in determining how best to 
construct, rehabilitate or repair waterpower facilities 
in an environmentally sustainable manner.

Mitigation of Impacts 
of Waterpower Facility Construction                  
$59.95 CAN
Includes 38 BMPs outlining legislation, 
environmental management, construction, 
contingency plans and MUCH MORE!

NEW EDITIONS:

Wetlands, Migratory Birds, 
Surface Water Quality and 
Fish Sampling 

Species at Risk BMPs 
$29.95/each CAN
• American Eel
• Channel Darter 
• Lake Sturgeon

www.owa.ca

SPECIAL 

LIMITED TIME 

OFFER: 

Four BMPs set 

 for $125.00 CAN*

*Taxes not included

To order OWA BMP guides, please call 1-866-743-1500.  To be informed of new BMPs released, please email info@owa.ca

Niagara-on-the-Lake, Ontario | October 23-25, 2017 
The 17th annual Power of Water Canada Conference will take place from October 23-25, 2017 
in Niagara-on-the-Lake. Don’t miss out! Register early by contacting Janelle Bates, 
Conference and Events Manager, jbates@owa.ca or 1-866-743-1500 ext. 23. 

  Canada
 17th annual  power of water

Ontario Waterpower Association  
Annual Conference and Tradeshow2017

conference.owa.ca

OCTOBER 23-25, 2017
SAVE THE DATE!
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Waterpower development factors prominently in the 
province’s efforts to expand the production of renewable 
energy, meet climate change targets and move towards 
a more eco-friendly economy. Waterpower developers 
have long recognized the importance of working closely 
with community members but today, more so than 
perhaps any time in history, the inherent value of effective 
community engagement is being increasingly realized. 

In Ontario, effective community engagement by members 
of Ontario’s waterpower industry has emerged in response 
to several compelling factors:

1. A renewed focus on small scale generation

A renewed focus on small scale generation waterpower 
development in Ontario has for more than 100 years 
been undertaken within the context of broad public policy. 
The early development of large facilities in Niagara and 
on the St. Lawrence and Ottawa Rivers coupled with 
the construction of municipal “hydros” were key to the 
province’s initial electrification. Hydroelectric expansion 
in northern Ontario followed, both to provide reliable, 
affordable energy to localized resource industries (pulp 
and paper, mining) and to serve the needs of a growing 
population in the south. During waterpower construction 
within the 1980’s, the province introduced a small hydro 
program as part of its energy plan, resulting in the 
development or redevelopment of more than fifty (50) 
facilities. The current Long Term Energy Plan establishes 
a target of 9,300 MW of waterpower to be in production 
by 2025 and places a specific emphasis on small hydro 
including the optimization of existing infrastructure.

2. An increasingly engaged public

Issues affecting resource management and use are 
becoming increasingly complex. Public interest and 

engagement on a range of resource and environmental 
matters has heightened. More uses, more users, more 
polarized views all point to the value of having a suite of 
tools and resources that can assist in supporting effective 
community engagement. Securing a social license to 
operate is essential to long term success.

3. Policy emphasis on community participation

Over the last decade, public policy with respect to renewable 
energy generally and waterpower specifically has evolved 
to place an increased emphasis on the participation of 
communities at the project level. Initial resource access policy 
for waterpower (2004), for example, encouraged “Business 
to Business” relationships with Aboriginal communities. 
Currently, renewable energy procurement programs include 
a wide spectrum of “incentives” aimed at enabling community 
involvement. Such provisions range from the establishment 
of a competitive advantage for projects which demonstrate 
local support to “set asides” for projects with community 
equity participation to an increased value for the electricity 
produced by a community owned facility.

Working with communities is not new. Waterpower 
developers have and continue to comply with consultation 
requirements prescribed by statute. What is new is the 
paradigm shift toward effective engagement and the 
recognition that engaging effectively at the community level 
can create truly remarkable results. There are many in the 
waterpower sector who already realize that process is as 
important as product and that community engagement is 
not ‘nice to do’ but rather, a ‘need to do’ business imperative. 
Many examples can be cited across the Ontario landscape 
where members of Ontario’s waterpower community have 
established solid partnerships and played a key role not 
only in advancing waterpower, but in building relationships 
and communities at the same time.

 Building the Relationship: 
The Ongoing Importance  

of Community Engagement
Guest Article by: Karen Wianecki, Planning Solutions Inc.
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of those involved in successfully implementing waterpower 
facility construction projects. Several documents – 
developed as Best Management Practice (BMP) Guides 
– have already been developed by the OWA and address 
a range of topics including permit requirements, contract 
documentation, facility construction as well as mitigation 
methods and methodologies. 

As the Toolkit describes, engagement is a mindset. The 
process of engagement spans the entire lifecycle of a project 
and focuses fundamentally on working collaboratively 
with community members to share information, identify 
issues and formulate solutions…together. The approach 
is premised on building relationships but also valuing the 
perspectives, opinions and views of others. 

The Toolkit offers a framework for waterpower developers 
and a four-step approach that is logical, sequential and 
straightforward: 

Importantly, the Toolkit puts forward the notion that quality 
of engagement is dependent on three key factors: open, 
clear communications, transparency and accountability 
and last but not least, responsiveness to the local context:

The intent is that the Community Engagement Toolkit 
will be used in combination with with other BMP Guides 
to promote continuous improvement and the application 
of good practices. At the same time, the Toolkit profiles 
several techniques and methodologies that can be applied 
at a project level considerate of the specifics of the project 
and the community involved. The Community Engagement 
Toolkit will be of particular interest to those interested in 
enhancing their engagement skills, working effectively with 
others across functional links and creating social capital at 
the community level.

With support from the 
Independent Electricity System 
Operators (IESO) Education 
and Capacity Building (ECB) 
Fund, the OWA convened  
three (3) municipal engagement 
sessions to provide basic 
information about waterpower 
development and to gain insight 
and information from municipal 
staff and community leaders 
on community engagement 
expectations and experiences. 
The municipal engagement 

sessions confirmed the value of working collaboratively 
with waterpower developers and highlighted the 
need for a ‘Toolkit’ to offer insight and direction to the 
waterpower sector about the complexities associated 
with engaging effectively at the community level. 

To honour the input received 
from the municipal engagement 
sessions, the OWA published a 
Community Engagement Toolkit 
in 2016 to highlight a number 
of tools, tips and techniques 
for effective engagement at 
the community level. I had the 
pleasure of participating not 
only as a member of the OWA 
team delivering the three workshops, but also as a member 
of the collaborative team responsible for developing the 
Toolkit. Others involved in the developing of the Community 
Engagement Toolkit included: Julie Cayley (Julie Cayley 
Consulting), Karla Kolli (Dillon Consulting Limited), Gillian 
Macleod (Ontario Power Generation), Douglas Yahn 
(WSP Group), Tami Sugarman (BluMetric Environmental 
Inc.), Ron Threader (Kleinschmidt Group), Karen McGhee 
(McGhee-Krizsan Engineering Limited), Phil Shantz 
(Arcadis Canada Inc.), Scott Stoll (Aird and Berlis LLP), 
George Tatolis (Regional Power Inc.), Tomasz Wlodarczyk 
(SLR Consulting), and Gord Wichert (SLR Consulting).

The need for new tools to accompany evolving perspectives 
and approaches is part of the OWA’s ongoing commitment 
to sustainable and responsible waterpower development. 
It is also aligned with a recognition by the OWA that 
practical guidance can support the professional judgment 

for Waterpower 
Developers

Open, Clear
Communication

Transparency &
Accountability

Responsiveness
to the 

Local Context

Quality of 
Engagement+ + =

Step 1:
Preparing for
Engagement

*Chapter 2

Think about and plan for engagement. Become 
familiar with the community, its history and its 
members. Prepare for a positive first impression. 

Step 2:
Developing a Community 

Engagement Strategy

*Chapter 3

Working with community leaders and senior 
staff as well as waterpower champions, consider 
the ingredients of a successful community 
engagement strategy that promotes inclusion.

Step 3: 
Executing

the Strategy

*Chapter 4

Think about the approaches that will support 
robust engagement across the community and 
achieve the best results. 

Step 4:
Assessing Results and
Sharing Experiences

*Chapter 5

Continuously monitor success. Document 
what worked well and what was not effective. 
Keep detailed notes and share experiences 
with others. 

OWA Municipal  
Workshops
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Another Great Year for the Power of Water Canada 
Conference
With almost four hundred (400) delegates and over (60) 
exhibitors from across Canada and beyond, the annual 
Power of Water Canada (POWC) continues to be the 
primary networking and educational event for our industry. 
This year’s conference was again held in Niagara-on-the-
Lake, Ontario, and featured several informative sessions 
highlighting some of the major advancements and 
opportunities for the waterpower sector.

Key topics addressed at this year’s event included 
procurement mechanisms, investment, contracting 
strategies, new technologies and industry advancements, 
First Nation partnerships, and community engagement. As 
in past years, the conference continued to have specific 
technical and equipment focus. Topics such as coffer 
dams, electrical upgrades, turbine refurbishment and 
other technical advancements were of key interest to the 
conference delegates. 

As with previous years, the Association held its annual gala 
dinner and awards ceremony on the evening of October 
18th to recognize the accomplishments of the leaders in 
our sector whose efforts and vision have helped pave the 
way for future growth of our industry. 

This year Pic Mobert 
Hydro Inc., a subsidiary 
of Regional Power and 
Pic Mobert First Nation 
(Gitchi Animki Energy 
LP), was the recipient 
of both the Stewardship 
and Innovation awards 
for the Gitchi Animki 

(Big Thunder) Hydroelectric projects on the White River in 
Northern Ontario. The project consists of two plants totalling 
18.9 MW. Both power plants each contain a microturbine 
that has been installed at each dam to utilize the regulated 
by-pass flows. This utilization of by-pass flows for beneficial 
use was recognized by the Ministry of Environment and 
Climate Change (MOECC) under their showcasing Water 
Innovation Program. Pic Mobert First Nation attained 
the initial rights for these sites in the early 1990’s and 
subsequently chose Regional Power to partner with for the 

development. Ultimately these plants were developed by Pic 
Mobert Hydro Inc., a partnership that includes subsidiaries of 
Regional Power and Pic Mobert First Nation, of which the 
Pic Mobert First Nation has 50% ownership. This project 
and more importantly the partnership is a tremendous 
example for the industry and First Nation communities. 

The evening also included the presentation of the annual 
R.R. Dodokin award. This award recognizes the outstanding 
contribution of an individual to the advancement of 
waterpower in Ontario. This year the award was presented to 
the family of the late Ian R. Kerr. Prior to his untimely passing 
in 2016, Ian had an impressive professional career that 
spanned more than 
25 years. During 
the last 13 years 
with Brookfield, 
Ian distinguished 
himself as a strong 
and versatile leader 
whose dedication 
and mentorship 
will leave a lasting 
imprint on the company and our entire industry. Ian helped 
establish and grow Brookfield Renewable, taking on various 
leadership roles during his career in the organization. He 
also gave his time to help develop the next generation of 
leaders in the renewable energy industry. During his tenure 
with Brookfield Renewable, Ian held several positions in 
operations and development, including leadership roles in 
the Canadian Operations where he ensured the efficient 
and reliable operations of 21 hydropower facilities in 
Ontario. Ian served as a member of the OWA Board, in the 
roles of Chair and Vice Chair during his tenure. In addition 
to the award, OWA and Brookfield Renewable Energy 
Partners have established two scholarships in Ian’s name 
at Memorial University. 

Congratulations to all our award winners!

The 2017 Power of Water Conference will be held from 
October 23-25, 2017 again at the White Oaks Conference 
resort in Niagara-on-the-Lake. Registration will be open 
soon – save the date!

Pic Mobert Hydro Inc. accepted  
the Innovation and Stewardship Awards

Accepting on behalf of the late Ian R. Kerr,  
Andrew Kerr (right), Kathy Kerr (left) and  
Colin Clark, Brookfield Renewable (center).





P17

Sustaining  
Existing Assets

examination to ensure government programs meet their 
policy objectives. In the 2014 Provincial Budget, the 
government included a measure called the “Power Dam 
Special Payment”. As initially planned, payments were 
to be phased down from $18.7 Million in 2014 to $14.3 
Million in 2017 – a $4.5 Million savings in a $130 Billion 
budget. In the 2015 Budget, the phase down was deferred 
and it was announced that the consultations would also 
explore the option of “reintroducing property taxation for 
power dams.” 

Over the past two years, the OWA advocated directly to the 
Ministries of Finance and Energy the position that no new 
taxes should be added to the sector, identifying both the 
significant payments already made by the industry to the 
Consolidated Revenue Fund, as well as the implications 
for electricity rates should additional costs be added to 
hydro production. In addition, the OWA directly engaged 
the municipal sector to share perspectives and to seek 
and develop commonality in positions, and presented 
its case during the 2016 pre-budget consultations. In 
the 2016 Budget, the province agreed with the OWA’s 
advocacy, and confirmed that stable funding with respect 
to currently eligible hydroelectric generating stations will 
remain in place for 2017 and future years (i.e. no new 
taxation on hydro facilities).

Reduced Regulatory Burden for Work  
at Existing Facilities

In 2006 the Ministry of Natural Resources and Forestry 
(MNRF) introduced interim technical guidance for the 
implementation of “Section 16” (Plans and Specifications) 
approvals for work at existing dams under the Lakes 
and River Improvement Act (LRIA). In 2011, the Ministry 

While it is certainly true that much of the OWA’s emphasis 
in recent years has been placed on enabling the 
continued expansion of waterpower development, effort 
has similarly been made to ensure that there is a positive 
investment climate for the more than two hundred (200) 
existing operating facilities. The importance of this focus 
was specifically recognized in the Association’s most 
recent Strategic Plan (On Target: 2015-2020), with 
actions focused on sustaining and enhancing existing 
generation assets. In 2016, three (3) of the OWA’s efforts 
in particular resulted in positive outcomes in this regard:

No New Taxation on Waterpower Facilities

At the 2001 commercialization of Ontario’s electricity 
sector, the government introduced a significantly reformed 
regulatory approach to taxation and resource valuation for 
waterpower facilities – the Gross Revenue Charge (GRC).

The GRC had the effect of: 

• replacing the property tax payable to municipalities 
(now “paid in lieu by the MoF);

• replacing the Crown land water rental charge 
previously portion payable to the Ministry of Natural 
Resources and Forestry; and

• adding property tax payable to the Ontario Electricity 
Financial Corporation to service the stranded debt.

Through this provision, the Province has been providing 
municipalities with funding that reflects the amount of 
property tax revenue that each municipality received 
from these stations prior to market commercialization in 
2001. In 2013, the Province advised municipalities that 
this program would be reviewed as part of a broader 
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released updated provincial dam safety guidelines 
that included a series of technical bulletins and best 
management practices to ensure the ongoing safety of 
dam design, construction and operations. This included 
adopting a “voluntary” approach to the application of the 
technical requirements for the ongoing management of 
existing structures (e.g. Dam Safety Reviews, Inspections, 
etc.). One outcome of this approach has been, in some 
circumstances, the increase in requirements (and costs) 
for dam owners undertaking routine work. In some 
instances, this has had the effect of deferring routine work 
or undertaking the work without approval.

The OWA is a member of MNRF’s Dam Owner’s Advisory 
Committee (DOAC), responsible for providing input and 
advice to the Ministry on relevant policy priorities and 
technical standards. The OWA worked with Committee 
members to advance this issue as a key priority and 
recommended an approach that:

• Expanded the list of and rationale for works not 
requiring approval

• Included direction that MNRF reviews are to be 
focused on the actual works to be undertaken

• Provided incentives for mature dam owners to further 
reduce approval requirements

These recommendations were adopted and the release 
of the LRIA Alterations, Improvements and Repairs to 
Existing Dams Technical Bulletin was announced by 
the Minister at the Association’s annual Queen’s Park 
reception in March 2016.

Certainty for Water Management Plans

Introduced by MNRF at the commercialization of the 
electricity market as a regulatory regime for existing 
waterpower facilities, water management planning was 
the equivalent of an environmental assessment on 
existing operations. The resultant facility or system water 
management plans (WMPs) established or confirmed 
operating regimes for existing stations. The primary 
impact on the hydro industry of water management 
planning was some reduction in operational flexibility 
on some systems. Plans were generally written with a 
ten (10) year horizon, with “reviews” to be undertaken 
at the end of the initial term. In 2013 MNRF posted on 

the Environmental Registry a series of draft technical 
guidelines outlining the proposed direction for plan 
reviews and plan amendments. 

The OWA has worked through the DOAC and with 
other Committee members over the last two years to 
advocate for policy certainty with respect to existing 
water management. In October 2016, MNRF posted a 
decision Notice on the Registry regarding approval of the 
LRIA Maintaining Water Management Plans Technical 
Bulletin, providing direction on the long term maintenance 
of existing WMPs. The Bulletin positions WMPs as long 
term resource management and regulatory documents 
that do not have an expiration date, a mandatory review 
or a plan term. Adaptive management of the WMP will be 
informed by ongoing public and Indigenous community 
engagement, monitoring, implementation reporting and 
the consideration of WMP amendments as required.

The significance of ongoing investment

Why does the OWA’s continued advocacy in areas of 
primary importance to existing generators matter? First 
and foremost, it is those companies and their facilities that 
constitute the backbone of the waterpower industry and 
the Association. Moreover, these organizations continue 
to make significant investments in maintaining and 
upgrading their facilities. In 2016 the OWA outreached 
to its generation members and determined that over the 
next five years the industry will invest more than $325 
Million annually in the existing fleet. 

To put this into context, this level of expenditure is roughly 
equivalent to constructing an additional 250 MW of 
waterpower by 2020. 

Figure 1 – Average Annual Investment in Existing Assets
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In developing a Long Term Energy Plan, addressing 
how to balance the need for additional supply with the 
potential environmental impacts is of crucial importance. 
Now is as good a time as any to begin having that 
conversation with policymakers. In the original Integrated 
Power System Plan (IPSP) regulation,1 the former Ontario 
Power Authority (OPA) was required to ensure that safety, 
environmental protection and environmental sustainability 
were considered.2 

At the time, the OPA’s approach to considering 
sustainability was to move from broad concepts to 
requirements to context specific decision-making criteria 
for long-term integrated electricity system planning. 
In developing the IPSP, the OPA placed emphasis on 
tracking significant indicators that could have potential 
effects on the environment. The OPA stated that tracking 
factors that can affect the environment was consistent 
with the sustainability requirement of socio-ecological and 
system integrity, resource maintenance and efficiency 
and intergenerational equity.3 One of the environmental 
indicators that the OPA quantified at the IPSP level was 
“Land Use” which it described as, “total physical area of 
land disturbance is quantified for all electricity resources 
in the Plan. Some consideration is given to land that 
would remain available for other uses. Other social 
criteria (aesthetic impacts, noise levels) are considered 
qualitatively.”4 Sustainability goals from Ontario’s first IPSP 
were rooted in public policy and helped form the basis for 
the OPA’s planning. Exploring environmental indicators 
within the context of Ontario electricity system planning is 
therefore not a new concept. Additionally, Ontario public 
policy today maintains the same undertones as those that 
legitimized the exploration of sustainability goals during 
the first IPSP. 

London Economics International (LEI) was retained by 
the Ontario Waterpower Association (OWA) to explore 

how energy planning may be modified to incorporate 
environmental metrics, specifically Land Intensity and 
Energy Payback. Land Intensity measures the land 
required per unit of energy produced whereas Energy 
Payback assesses the total energy produced over the 
system’s lifespan against the energy required to build, 
operate and maintain it. To complete this assessment 
LEI researched each of the two metrics, how they can 
be calculated, what benchmarks, if any, exist for them 
today, and their suitability in Ontario energy planning and 
renewables procurement. 

Land Intensity

One potential side effect of increasing the amount of 
renewable energy projects is an increase in Ontario’s 
land area required by these projects. Implementation of 
Feed-In-Tariffs (“FIT”), Renewable Portfolio Standards 
(“RPS”) and renewable procurements can be effective 
at incentivizing new renewable energy supply and 
rural development. However, according to Ciliberti et al 
(2015) they reduce land available for meeting demand 
for food and feed, particularly considering the impact of 
global population growth.5 Land Intensity (“LI”) becomes 
increasingly important as the number of generators and 
the corresponding total geographic energy generation 
footprint increases in Ontario. As targets for renewable 
procurements are set and the number of projects under 
development increases it becomes even more relevant 
to consider the LI. Additionally, as renewable targets 
increase over time so does the competition for land 
between project developers. Though only one basis for 
comparing land use implications of different renewable 
energy sources,6 LI is important to consider as a part of 
sustainable energy planning. 

LEI’s research on benchmarks for this category ultimately 
revealed that estimates vary significantly depending on a 

Incorporating Sustainability into Long Term  
Energy Planning
Guest Article by: Juliana Rosa Bruno, Consultant London Economics International LLC

1 Ontario Regulation 277/06: Integrated Power System Plan. June 12, 2006. 
2 Ontario Power Authority. EB-2007-0707 Exhibit B - Development of the IPSP. 
3 Ibid. 
4 Ibid. 
5 Ciliberti, et al. A Life Cycle Perspective on Land Use and Project Economics of Electricity from Wind and Anaerobic Digestion. Energy Policy. November 21, 2015.  
6 Clinton, et al. Climate Change Policies and Land Use – Chapter 5: Alternative Energy Sources and Land Use. University of Colorado. 2011.
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Figure 1. Life cycle assessment  
Source: LEI

To do this type of LCA one needs to include geographic 
considerations such as where raw materials, manufacturing, 
construction, and operation are physically occurring and 
the nuances of that region. The reason being, that different 
geographic areas possess different electricity supply mixes, 
waste management and transportation systems, which all 
contribute to environmental impacts and steps of the LCA 
differently. In the most basic example, there is a difference 
between solar panels manufactured in a geographic region 
that is powered primarily by coal and those manufactured 

number of highly site specific assumptions with a general 
lack of consistency between sources studied. Site-specific 
assumptions can include site definition, associated 
infrastructure and/or transportation routes.7 Furthermore, 
the various research studies consulted by LEI in its work 
for OWA calculate annual energy production using a set of 
capacity factors that inherently differ from those published 
in the IESO’s most recent Ontario Planning Outlook 
(“OPO”). This uncovers a fundamental difference in total 
lifecycle energy production capabilities across geographic 
regions and markets. In order to derive an accurate set of 
benchmarks for Ontario, LEI recommends a robust analysis 
of existing Ontario facilities. This may involve land use data 
analysis of comparable existing Ontario renewable (and 
other) facilities and their corresponding historical energy 
production so that region-specific “for Ontario, by Ontario” 
LI benchmarks can be established for future procurements. 

Energy Payback Ratio

An Energy Payback Ratio (“EPR”) can also be referred to 
as an External Energy Ratio (“EER”) or an Energy Return 
on Investment (“EROI”). All of these metrics are based 
in some way on a full Life Cycle Assessment (“LCA”) of 
energy options. The LCA attempts to compile all impacts, 
including those related to building, maintaining and 
operating a power plant and the extraction, processing and 
transportation of natural resources.8 It is a comprehensive 
method to analyze and assess the environmental impact 
of a good or service – such as energy production. Figure 1 
depicts the steps that comprise an LCA. 

7 This was consistent with the findings of Brown, P and Whitney G. U.S. Renewable Electricity Generation: Resources and Challenges. Congressional Research Service. August 5, 2011.
8 Tillman, et al. Choice of System Boundaries in Life Cycle Assessment. Technical Environmental Planning. Chalmers University of Technology. December 29, 1993.
9 Ibid. 
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in a region powered primarily by renewables. A full LCA will 
need to account for the energy supply mix of the region 
where raw materials were extracted and components were 
manufactured case by case for each project. This can 
add a layer of administrative complexity and it may also 
lead to increased costs as it could influence a developer’s 
component sourcing decisions. Administrative complexities 
have to be considered alongside other factors such as 
cost efficiency and societal, environmental and ratepayer 
interests to name a few. Research generally advises that 
an LCA somehow be geographically restricted.9

LEI consulted Hydro-Québec’s (“HQ”) 2005 study 
on EPR which notes that, a high ratio indicates good 
environmental performance and that if a system has a 
payback ratio between 1 and 1.5, it consumes nearly 
as much energy as it generates, so it should never be 
developed.10 The benchmarks provided for EPR are from 
the study and are provided in Figure 4. 

An EPR of 1 indicates that there is no payback on the 
energy invested in the project over its life and the 
investment of energy into the project may not be prudent 
since there is no surplus energy left over for societal use. 
A larger EPR indicates a high return on energy invested. 
HQ also note that when comparing specific projects one 
should, “consider various quality factors, such as operating 
flexibility and reliability. For an intermittent option such as 
wind power, the assessment should consider the backup 
power required when there is little to no wind.” 11 

Sustainability goals from Ontario’s first IPSP were rooted 
in public policy and helped form the basis for the OPA’s 
planning. At the time, public policy was broadly considered 
as sustainable where it emphasized long-term perspective 
and concern for future generations. The Ontario Ministry 
of Energy (“MOE”) through their 2013 Long-Term Energy 
Plan (“LTEP”)12 confirmed that there will be a long-term 
focus on increasing the role of renewables in Ontario’s 
electricity system supply mix. Similarly, Ontario policy 
makers have also acknowledged and signaled concern 

for future generations through their 2016 Climate Change 
Action Plan (“CCAP”).13 The next LTEP can further 
advance the incorporation of key sustainability factors 
when considering electricity supply options. 

Resource Energy Payback Ratio

Solar PV 3 to 6

Hydropower (with reservoir) 205 to 280

Hydropower (run-of-river) 170 to 267

Wind (offshore to onshore) 18 to 34

Biomass (from waste) 27

Biomass (plantation) 3 to 5

10   Gagnon, L. Electricity Generation Options – Energy Payback Ratio. Hydro-Québec. July 2005.
11   Gagnon, L. Electricity Generation Options – Energy Payback Ratio. Hydro-Québec. July 2005.
12   Ontario’s 2013 LTEP stated that renewables will grow to 46% of Ontario’s generating capability by 2025.
13   The Ontario CCAP is a five year plan describing how Ontario will fight climate change, reduce greenhouse gas pollution and transition to a low-carbon economy. 

Figure 4.  Benchmarks for Energy Payback Ratio 
Source:  Gagnon, L. Electricity Generation Options –  
 Energy Payback Ratio. Hydro-Québec. July 2005, LEI

Incorporating Sustainability continued
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greater share of hydropower potential than Canada. Those 
countries with potential for hydro power could require 
training to take on the operations and maintenance work.

“There exists abundant physical and engineering 
hydropower potential in developing countries. In 
absolute terms, the total economically feasible 
potential hydropower capacity in developing 
countries exceeds 1,900 GW, 70 percent of 
which (1,330 GW) is not yet exploited. It is 
nearly four times the current installed capacity of 
315 GW in Europe and North America, and not 
quite double the 740 GW installed worldwide. 
On a regional basis, unexploited potential as a 
percent of total potential amounts to: 93 percent 
in Africa, 82 percent in East Asia and the Pacific, 
79 percent in the Middle East and North Africa, 
78 percent in Europe and Central Asia, 75 
percent in South Asia and 62 percent in Latin 
America and the Caribbean”

World Bank Group – Directions in Hydro Power 
www.worldbank.org

Area Global Power Hydro Plants
Total Plants Total Units Average Age

North America 2,031 5,339 58.00

South America 1,835 4,162 30.80

Africa 1,253 3,003 33.60

Europe 8,986 16,711 35.40

Middle East 164 575 28.50

China and Asia 3,104 7,013 26.80

TOTAL 17,373 36,803 35.50

Figure 4. Summary of Hydro Power data worldwide

The following is a list of the four to five common job roles 
for staff within a hydro power plant:

1. Electrical, Mechanical and Civil Engineers/Technicians 

2. Operations 

3. Maintenance 

4. Health, Safety and Environmental 

5. General Management – Finance, Administration etc.

Solving the Knowledge to Practice Gap for Hydro Power 

Major factors challenging hydro power owners include a 
declining workforce, equipment age and capacity, including 
operating condition, and shifts in energy generation, all 
stressing hydro staff “know-how”. Globally, the need to 
accelerate experience for hydro power staff depends on a 
country’s level of economic and energy development and 
age of infrastructure. 

Recognizing the Need to “Accelerate Experience”

Training is about teaching people to perform efficiently 
and safely in their job role and to have the necessary 
knowledge and skills to competently do their job tasks. In 
learning theory it is well researched and documented that 
it takes upwards of twenty years for a person to have the 
experience and the “tacit” knowledge to be recognized as 
an expert. Until that time staff need to be mentored and 
co-own tasks with “explicit” instruction and information. In 
today’s working environment it is difficult to have staff with 
twenty years of experience and therefore there is a need 
to “accelerate experience”.

Hydro Power Data - World Wide

Three data sources were used to understand the needs 
and size of the audience for training, these data sources 
included; Enipedia.com, Voith Go2 Hydro (proprietary 
database) and Google Earth. The data showed that there 
can be upwards of thirty-five years of plant age between 
countries such as Canada and China. However, the number 
of plants did not give an indicator of potential generation. 
For example, as a matter of scale, Africa could develop a 

Guest Article by: Cherie C. Trudel-Ferrari, Voith

Figure 1. Years of experience to gain experience to be an expert
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Assuming a minimum of 17,373 plants worldwide, with a 
maximum of 36,803 units, the total minimum audience for 
training could be as few as 87,000 to over 200,000 staff 
and of course, potentially many more. This does not take 
into consideration new plants that are or will be developed.

Survey and Interviews on Hydro Power Training Needs

In April 2016, two to three hour interviews were conducted 
with twelve Voith HyService managers (from Austria, Brazil 
and Latin America, Canada, China, Germany, India, Italy, 
Japan, Norway, Spain, Sweden and USA) responsible 
for supporting Voith hydro after-market business. Ten 
specific questions were asked. All results were databased 
and summarized and notes of conversations were 
written. The purpose of the survey was to further define 
the audience and needs for training. The summary of the 
survey and anecdotal information, captured in the survey 
notes, included the following key findings and supported 
the data sources:

- Retirements/downsizing is a key issue especially 
in countries with older infrastructure like Canada 
and USA.

- Recruiting workers for hydro “wrench work” 
vs. IT is difficult due to remote work areas and 
perceived appeal.

- New/young staff are without hydro experience 
or Hydro Power education. Many people are 
transferring into hydro power from other industries 
such as automotive, aerospace and nuclear. Also, 
educational institutions in many countries and 
universities do not supplement or include hydro 
power in mechanical or electrical curriculum. Plant 
owners do little or no internal training although a few 
are building up former training departments/functions.

- Surplus/“pooled” workforce who may not 
be experienced in hydro power e.g. transition 
from nuclear to renewables. This is especially 
true in countries like Germany and Italy who are 
actively decommissioning nuclear and/or whose 
governments, such as Germany and Canada are 
heavily subsidizing wind and solar and not hydro.

- Infrastructure Age determines training topic 
needs:

a. New emerging markets like Africa, and Indigenous 
communities as found in USA and Canada, will 
require extensive training to operate and maintain 
plants at time of commissioning.

b. “Middle Age” like China who have many new 
young engineers actively being supported by 
experienced staff focus their training needs best 
practice and improved efficiency topics.

c. Old like USA and Canada who are facing major 
aging infrastructure issues coupled with an aging 
and retiring workforce.

Other findings:

- Many countries are doing “training type” activities 
without following proper adult education instructional 
design standards or methodologies that can track 
and measure performance improvements for clients.

- Project training is required for “hand-over” as well  
as a requirement to be included in proposals.

- Competitors are doing training: OEMs, utilities, 
associations, consultants etc.

- The primary audience is the Engineering audience 
as well as the Technical Maintenance audience; 
without disclosing proprietary data or information. 
This audience wants classroom training taught by 
experts who do the work and explain theoretical 
concepts in the context of practical on-the-job 
practical experiences and case studies. Operations 
audience will be regulated by utility policies and 
procedures and will require retraining as new 
technologies in automation are implemented. They 
do not like online learning.

- Training develops deeper relationships and 
interdependence between OEMs and their clients.

...there is an urgent need to provide basic information 
about the various aspects of hydro to individuals who 
are new to the market – either right out of college or 
experienced professionals but new to hydro. Because 
of all the retirements that are occurring in the hydro 
industry, the need for training courses is extremely 
important.... HydroVision website for July 2015 
Conference in Portland, Oregon  
http://www.hydroevent.com/seminars-workshops-briefings.html

Solving the Knowledge to Practice Gap continued
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Training solutions

Development of client training solutions involves 
adherence to adult training standards and methodologies 
and staffing of people to manage and maintain a training 
function. Offering a formal recognized training program 
based on client knowledge and skills needs should be 
delivered intensively in one or two days sessions allowing 
companies to schedule time for staff training. On-the-job 
training must consider union and contractual working 
agreements. Training outcomes should be defined by 
creating specific learning objectives and measured using 
test methods to benchmark performance for the client.

The standard instructional design methodology for adult 
education widely implemented in the energy sector is 
called SAT or the Systematic Approach for Training. SAT 
ensures KSAs or Knowledge, Skills and Attitudes required 
for improving performance are properly defined with 
measurements as per learning objectives. An important 
part of adult education is the role of the SME or Subject 
Matter Expert and course Facilitator. The SME, or person 
developing the content, must have the expert knowledge 
and experience in the topic. The person teaching the 
course must have the facilitation skills to teach, engage the 
learners and test for understanding. These advantageous 
skills are captured in a person’s competency matrix. 
Tools and content repositories provide structure for the 
development process. Below is a graphic of the Voith 
Hydro SAT process.

Conclusion 

There are increasing challenges for hydro plant owners 
and operators to have qualified and trained staff due to 
changing workforce demographics. Formalizing corporate 
knowledge and expertise in well designed instructionally 
compliant courses offers a method for technical audiences 
to learn from experts and improve job performance. The goal 
of successful training is to bridge the knowledge to practice 
gap for hydro Engineers and technical specialists who 
need an introductory or in depth knowledge and skill of how 
hydropower plant technology works, principles of equipment 
design, manufacturing, operation and maintenance. 

The benefits of promoting and providing training for the 
hydropower industry and clients are many and specifically: 

• Training to Accelerate Experience to close the 
knowledge gap. 

• Learning from practical experience and from people who 
do the work, regardless of manufacturer, incorporating 
case studies, samples, artifacts, workshops, videos 
and plant tours and if possible, depending on location 
and work rules, hands-on skills training.

• Courses developed by Subject Matter Experts 
according to the formal instructional design 
methodology, Systematic Approach to Training (SAT) 
to ensure performance.

• Expert Instructors trained in course facilitation  
and delivery designed to adult learning principles.

• Customization of course content to client specific 
needs and locations.

• Accreditation of course hours for professional 
development.

Ms. Ferrari is the Voith Hydro Customer and Education 
Training Manager responsible for HydroSchool™, a 
curriculum of hydro courses available globally to Voith 
Hydro clients. HydroSchool™ is an initiative of HyService, 
the After Market Business (AMB) division to support and 
service Voith Hydro clients. HydroSchool™ includes 
hydro life cycle courses on topics such as Condition 
Assessment, Rehabilitation and Modernization of Turbines 
and Generators. Figure 6. Voith Hydro Systematic Approach to Training process and procedure
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Anyone listening to or participating in the public or 
political discourse at present regarding the development 
of the next Long Term Energy Plan will have heard the 
refrain “we’re in good shape”. In fact, part of the rationale 
provided for the cancellation of the second round of the 
Large Renewables Procurement was the message that 
“The IESO has advised that Ontario will benefit from a 
robust supply of electricity over the coming decade to 
meet projected demand.” This observation, of course, 
was premised on material included in the Ontario Planning 
Outlook (OPO), tabled with the provincial government on 
September 1, 2016. 

A deeper dive into the data and information contained in 
the OPO, however, suggests that the notion that “we’re in 
good shape” be supplemented by “as long as we remain 
vigilant and take measures now to ensure we have options 
for the future.”

As illustrated in the figure below, excerpted from the 
OPA, the combination of supply and demand scenarios 
illustrates that the “good shape” we’re in is relatively short 
lived. For long lead time development assets such as 
transmission and waterpower, decisions delayed could 
mean options forgone. 

On the supply side, questions with respect to the renewal 
of existing contracts and uncertainties regarding the 
successful commissioning of contracted resources begin 
as early as next year. Impacts from directed but as yet 
un-contracted resources and nuclear refurbishment 
come in to play in 2020 and increase in importance 
over time. And for waterpower in particular, there is a 
pulse of more than half of the existing fleet with current 
contracts ending in 2029/2030. These long-lived assets 
will already have or be making capital investment plans 
extending far beyond the LTEP timeframe.

On the demand side, the OPO identifies four (4) scenarios. 
The four outlooks for Ontario’s electricity demand are:

• Outlook A (or “low demand outlook”), which explores 
the implications of lower electricity demand

• Outlook B (or “flat demand outlook”), which explores 
a level of long-term demand that roughly matches the 
level of demand that exists today

• Outlooks C and D (or “higher demand outlooks”), 
which explore higher levels of demand driven by 
different levels of electrification associated with 
policy choices on climate change.

 The Next Long Term Energy Plan –  
No Time for Complacency
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service and arrangements can be made for the continued 
operation of resources following contract expiry. For 
waterpower, this means building out another 250 MW to 
meet the existing LTEP target. In either Option C or D 
(Climate Change), significant new capacity and energy is 
required and the significant potential of northern Ontario’s 
waterpower potential is recognized.

So, notwithstanding that at present Ontario has a significant 
supply surplus, this is no time to be complacent. In fact, 
the range of options available to meet future scenarios 
significantly narrows if we put off today planning for what 
we will need for tomorrow.

These outlooks should not be considered absolute 
alternatives, rather a continuum of the range of 
possibilities that can be used to inform planning decisions 
over a horizon of the next twenty (20) years. It is also 
important to recognize that the report is not focused on 
what is needed by 2035 (the planning horizon), but rather 
what could be done to meet requirements through the 
period. Outlook A contemplates lower demand and the 
potential for allowing existing procurement contracts (i.e. 
renewable or gas) to expired/or off ramps for nuclear 
refurbishment to be taken. Outlook B (Flat demand) 
includes using Ontario’s existing, committed and directed 
resources, provided that planned resources come into 
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To find out more about how you can become 

part of the “voice” for the waterpower industry, 

visit www.owa.ca or contact us at 1.866.743.1500

Engineering Design

Cost Estimating & Risk Assessment

Contract Administration

Construction Management & Inspection

Dam Safety Audits & Inspections

Calgary
403.508.1560

Ontario
705.720.6555

www.canprojects.com

Project Management

Feasibility Studies/Independent Reviews

G r e e n E n e r g y  E n g i n e e r i n g

Bringing clean, renewable energy 
to all regions of Canada requires  
a partner with proven expertise  
to reliably harness the potential  
of low head, run-of-river sites. 
With nearly 150 years of experi-
ence, Voith delivers exceptional 
performance through a robust 
portfolio of solutions for small  
hydropower plants. 

Our eco-designed turbines offer 
major advantages, including oil-
free operation, safer fish passage, 
and economical, low maintenance 
operation. Talk to us and unlock 
your potential.

www.voith.com

A Voith and Siemens Company

Small Hydro. Big Potential.
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Canadian Biogas Association 
2017 Value of Biogas Conference 
March 23-24 – Toronto, ON

National Hydropower Association (NHA) 
Waterpower Week  
May 1-3  
Washington, D.C.

HydroVision International  
June 27-30  
Denver, Colorado 

Canadian Solar Energy Association (CanSIA) 
Solar Canada 
December 4-5 
Toronto, ON

Canadian Wind Energy Association (CanWEA) 
October 3-5  
Montreal, QC

Canadian Dam Association 
October 14-20  
Kelowna BC 

Ontario Waterpower Association (OWA)  
Power of Water Canada Conference 
October 23-25  
Niagara-on-the-Lake, ON

Association of Power Producers  
of Ontario (APPrO) 
November 20-21 
Toronto, ON

Canadian Hydropower Association  
(CHA) 
Forum on Hydropower 
November 22-23 
Ottawa, ON
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With a wealth of insight and experience in the waterpower 
industry, Aird & Berlis LLP provides strategic legal advice 
to developers and operators on a broad spectrum of 
energy issues.

Rely on us for optimal results. 

Send Your 
Energy Matters 
Downstream

Scott Stoll    |    sstoll@airdberlis.com    |    416.865.4703

airdberlis.comenergyinsider.ca



Water near a dam or hydroelectric station can 
 turn dangerous quickly and without warning.  
OPG is a part of communities across Ontario,  
so we want you to stay clear and stay safe.

opg.com/watersafety

in a matter of seconds.

Water levels can rise


