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Welcome to the 2018 Year in Review. This is an incredibly exciting time to be in the energy sector in general and in the 
waterpower industry in particular. The electrification of the broader economy will drive new demand and innovation. 
The increased decentralization of electricity supply and decision making are creating entirely new paradigms and the 
valuation in markets of electricity attributes, such as flexibility, is changing the way we compete.

Here in Ontario, the industry is exceptionally well positioned to take advantage of these opportunities. Public opinion 
polling prior to the 2018 provincial election showed overwhelming and unprecedented support for waterpower – in all 
regions and across all political parties. The new government is actively pursuing the elimination of regulatory red 
tape in the electricity sector as a means to reduce costs and prices. And, importantly, we need new capacity as early 
as 2023.

That’s why at the OWA, we believe that NOW is the time to invest in our collective future. Our new Strategic Plan - 
Reinventing and Reinvesting - articulates what waterpower is – affordable, reliable, sustainable. It is razor focused 
on two goals - sustaining and enhancing our existing assets and providing new opportunities for development. We 
are ramping up our investment in meeting these goals through Advocacy, in initiatives such as market renewal, 
through Member Value, including expanded business opportunities and networks and through Promotion, by 
fostering local community waterpower champions.

I invite all OWA Members to take ownership of our Strategic Plan and help ensure that waterpower is recognized 
as the most valued electricity source in Ontario.

Paul Norris  
President 
Ontario Waterpower Association

welcome



REINVENTING AND REINVESTING –  
OWA’S STRATEGIC PLAN: 2019-2021
Strategic planning is about change. Effective Strategic Plans 
focuses not only on the relentless pursuit of excellence 
and opportunity, but the anticipation of key events and an 
understanding of the vectors of influence that require us to 
define clear expectations, measures and actions.

When the Ontario Waterpower Association developed this 
Strategic Plan, we challenged ourselves to look beyond 
the horizon line and imagine what our communities and 
Ontario’s energy future might look like a generation or 
more from now. We did so to ensure that we are well 
equipped to face the future. We also did so because we 
recognize that the future doesn’t simply arrive, it passes 
through us and, as custodians of the present, we have 
an opportunity to inform decisions today that will shape 
tomorrow. Thinking about the future is critical because 
Ontario’s electricity system is at an important inflection 
point. Governments are already facing increased 
pressures to deal with electricity costs. New and different 
demands from a growing population, questions about 
environmental sustainability (and carbon neutrality), the 
inevitable electrification of the broader economy and the 
emergence of new technologies are not only shaping but 
are shifting traditional business models and government 
energy policy.

The Plan is deliberately simple, straightforward and focused 
on advancing the prosperity of Ontario’s waterpower industry 
through the efforts of the Association. It will guide annual 
business plans and priorities and serve as the framework for 
measuring progress.

VISION: Waterpower is recognized as the most  
valued electricity source in Ontario:  
Affordable, Reliable, Sustainable.

MISSION: Inform public policy to maintain, enhance and  
build opportunity for members of our industry.

GOALS: To sustain and enhance Ontario’s existing 
waterpower assets.

  To provide new opportunities for waterpower 
development in Ontario.

By its very nature, waterpower offers a number of intrinsic 
advantages that other forms of energy do not. It provides base 
load and peak load power, it is the most energy-efficient of all 
renewable technologies and the most durable of all energy 
options. It provides unique social benefits such as flood 
control, water level and flow management and the creation and 
stabilization of recreational facilities. These attributes speak to 
the value proposition that differentiates waterpower from other 
sources of supply. It also serves to demonstrate the value that 
waterpower offers to Ontario’s future.

A prosperous future for Ontario necessitates that we have in 
place an energy system that is resilient and reliable, robust and 
responsive and importantly, affordable. The OWA Strategic 
Plan focuses on positioning Ontario’s waterpower industry for 
both short and long-term success. It sets a course of action for 
industry that will guide our work over the next three-year period 
and beyond. Our individual industry and collective association 
interests will focus on maximizing the value of waterpower by 
sustaining and strengthening waterpower’s place in Ontario. 
To read the entire plan, visit owa.ca/about

Collaboration
• Indigenous Peoples
• Industry Associations
• Environmental NGOs
• Municipal Partners
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Sustainable Development 
with Local Experts

Loralei Premo, Senior Project Manager - Practice Leader, Environmental Science, Pinchin Ltd.

The Project was subject to an Environmental Assessment 
(EA), specifically the Class EA for waterpower facilities 
developed by the OWA, which was approved for the 
Project to commence. The Construction Environmental 
Management Plan (EMP) was developed as part of the 
permitting phase of the project. Permit and approval 
conditions were used to finalize the EMP and develop 
the construction schedule and environmental protection 
plans (EPPs). EPPs for the Project included training, 
health and safety, traffic, vegetation mitigation, erosion and 
sediment control, air quality and dust control, emergency 
preparedness and response including spills, camp closure, 
care of water, cold weather and waste management. 

The EMP also outlined roles and responsibilities for the 
Project Owner, General Civil Contractor and each of 
their Environmental Monitors and Engineers in terms of 
implementing the EMP. The Construction Environmental 
Monitor (CEM) was initially onsite 5 days a week from the 
fall of 2013 through winter but quickly ramped up to 7 day 
coverage the spring of 2014 in addition to the Owners’ 
Environmental Monitor, an Environmental Manager/
Permitting Specialist also on the Project rotation. In fall of 
2014 the Owner assumed responsibility for construction 
and shortly after Pinchin CEMs and a Permitting Specialist 
comprised the entire environmental team for PMHI. 

Pic Mobert First Nation and Regional Power partnership 
(PMHI) is the joint venture that developed the Gitchi 
Animki (White River) Hydroelectric Project (the Project), 
which included the simultaneous construction of two 
facilities totaling 18.9 megawatts (MW). The stations are  
in northeastern Ontario, approximately 10 km southwest 
of Mobert within White Lake Provincial Park on the White 
River which drains to Lake Superior. The facilities were about  
12 km apart, with Bezhig (Upper) site 3 km downstream 
from White Lake dam at 8.9 MW and Niizh (Lower) site 2 km 
downstream from Chicagonce Falls at 10 MW. 

The Project included a 21 km 115 kV transmission line 
from Lower to Upper site along the forestry road then north 
across Highway 17 to connect with Hydro One existing 
infrastructure. 

Development of each site included a rock filled dam; intake 
structure; head pond; overflow and low-level spillway 
structures; powerhouses for the main and compensation 
units; diversion, intake, spillway and tailrace channels; 
electrical switchyard and access roads. Temporary facilities 
included the construction camp; site offices; domestic 
water and sewage treatment system; laydown areas; a 
concrete batch plant; borrow pits and aggregate crushing; 
and storage areas. 
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There are often discussions around whether or not 
regulations and permitting requirements need to be as 
extensive as legislation requires. The following sections 
will explore how the environmental assessment and 
subsequent processes leading up to development, 
facilitated planning with local experience and knowledge 
with the environmental experts on the Project. 

A primary focus for environmental consideration during 
the Project development was Water Management. Various  
aspects of Water Management included keeping runoff 

and seepage water out of excavated 
areas to reduce contact water 
(that required treatment) to be 
discharged. Therefore, early in the 
development process, erosion and 
sediment control was the priority. It is 
difficult to install silt fence on bedrock 
and even blast rock which was the 
circumstance for shorelines at both 
sites. Although ample efforts were 
made, the 2014 freshet submerged a 
portion of the sediment controls. 

As a result, equipment and personnel were allocated from 
development at both sites to remediate and reinforce 
controls that were compromised. For days, and in some 
areas weeks, bigger and stronger rock dams were 
installed and reinforced with membrane as needed. The 
MNRF was informed of breaches and regularly updated 
thereafter on maintenance and remediation progress. The 
MNRF also maintained contact with Project environmental 
staff in regard to the schedule to remove logs from the 
White Lake Dam. 

Aside from the immediate impact freshet was having on 
both development sites, 60 plus km of the 700 series 
forestry road used to access the project from Hwy 17 was 

also flooding, showing signs of 
erosion and beaver activity was 
interfering with culverts. Additional 
equipment and personnel was 
allocated to resolve the issues 
by maintaining roads, reinforcing 
ditches with riprap and clearing of 
culverts to allow natural drainage 
and flows.

As a part of the EA process, the 
water containment and treatment 
system was designed into the 
bedrock as part of the blasting and 
excavation stages. It was realized 
early in development that liners, 
concrete and grouting would not 
prevent water from seeping from 
the collection pond back into 
excavated areas. Ultimately, a 
small containment pond was developed at Lower site but 
wier tanks were brought to both sites to contain and treat 
contact water prior to discharging in accordance with the 
approval requirements. 

The first winter on the Project 
was primarily camp construction, 
some blasting and excavation in 
the earliest stages. The second 
winter involved more construction 
and concrete work. The harsh 
winters hosting days, sometimes 
weeks of temperatures from 30-40  
degrees below celsius, were hard  
on equipment as well as personnel. 

The heating and hoarding for concrete work doubled for 
personnel to warm from the frigid temperatures. On the other 
hand, the cold conditions took a toll on equipment not able to 
operate at optimal capacity resulting in more frequent leaks 
and minor spills. The snow cover was unforgiving to seeing 
any drops of hydrocarbons. These were all documented 
internally although not all required reporting to the Spills 
Action Centre. 

The implementation of secondary containment under all 
stationary equipment and even parked/idle equipment 
seemed excessive but ultimatiely it allowed more efficient 
use of personnel to maintain focus on development. 

Some well-planned components of the project, like the 
transmission line and the reservoir, also required additional 
consideration in the field. The 21 km transmission line was 
not only rerouted during development but also required 
several new trail permits outside the permitted corridor 
for equipment passage due to impassable terrain within 
the right-of-way. The Project Engineer and Permitting 
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time and money. With environmental 
experts leveraging local knowledge and 
established regulatory relationships; 
troubleshooting unforeseen issues can 
save a proponent time and money. 

The sustainable development of the 
Gitchi Animki White River Hydroelectric 
facilities are best portrayed in the 
during development (at the top of this 
article) and in operation (to the right). 
Environmental impacts were generally 
very local, minor and reversible while the 
production of green energy helps provide 
environmental benefits, sustainability as 
well as economic benefit to Pic Mobert 
First Nation. 

For more information about Regional Power and Pic Mobert 
First Nation - White River (Gitchi Animki) Hydroelectric Project, 
please visit YouTube: 
https://www.youtube.com/watch?v=HgsQk0qT--g 

Specialist met with the MNRF and subcontractors 
responsible for the clearing and construction of the line to 
discuss circumstances. Day-by-day the subcontractor 
tracked the coordinates of the trails and provided them 
to the Permitting Specialist who utilized the field data to 
submit permit applications to MNRF. The MNRF was quick 
to turn around permits due to the clear communication and 
expectations outlined during initial discussions. 

Another unforeseen issue was the requirement of a Reservoir 
Clearing Plan to be approved prior to the commencement of 
clearing. Again, a kickoff meeting with the MNRF, the Project 
Engineer and Permitting Specialist with the subcontractor 
responsible for clearing allowed for clear communication and 
facilitated the efficient development of a Plan for review and 
approval for clearing to commence. 

Finally, wildlife management was a large environmental, 
health and safety responsibility applicable to all personnel. 
Bear Awareness was a part of induction/orientation 
providing personnel from across the globe an introduction to 
northeastern Ontario’s best management practices around 
wildlife. When the camp was constructed and domestic 
waste was contracted, it was determined that local resources 

did not have wildlife proof containers 
and by the time such containers 
were made available in the summer 
of 2014, there was already an issue 
with numerous nuisance bears. The 
issue progressed over the years 
presenting a danger to workers and 
the bears. Fortunately, there were 
no other wildlife incidences with 
moose, wolves, fox, raccoon or lynx. 

In conclusion, during remote development there should 
be special attention to detail given where groundtruthing 
may prevent a project from being executed as planned. 
The success of the Project team resolving unforeseen 
issues efficiently was largely due to the communication and 
collaboration of PMHI with Pinchin’s environmental team 
onsite in addition to PMHI affording Pinchin the discretion  
to consult agencies and government on permits as required. 
It is notable that Pinchin’s local environmental team  
and the local MNRF assigned to the Project regularly 
coordinated site visits, meetings and held weekly update calls 
which facilitated timely resolution to unforeseen matters. 
Without the Environmental Assessment (EA), permitting and 
planning process, unforeseen issues can cost a proponent 

Want to make 
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The powerhouse includes a new emergency backup 
generator to supply the facility and dam with power in 
outages or emergencies and was architecturally designed 
to suit the site and local area. 

The expansion was constructed by Maple Reinders and  
included: switchgear by Eaton, controls by Alfastar Hydro,  
a standby generator and a new automated sluice  
gate panel. Remnants of the previous powerhouse are 
integrated into the new approach and access bridge. The 
project also included fisheries work below the new GS  
and dam safety improvements. 

On May 11, 2018, Bracebridge Generation staff alongside 
contractors, Wasauksing First Nation, government 
representatives and Lakeland Holding team members, 
celebrated this tremendous accomplishment. This was an 
extremely satisfying achievement for Bracebridge Generation 
Ltd. since they were able to work with the community on the 
aesthetics, invest millions of dollars locally, and generate 
green power for the local community.

Bracebridge Generation Ltd. is a subsidiary company of 
Lakeland Holding Ltd. It is wholly owned by the Municipalities 
of Bracebridge, Burk’s Falls, Huntsville, Magnetawan, Parry 
Sound and Sundridge. With an extensive history dating 
back to 1894, Bracebridge Generation Ltd. is proud of its 
9 generating facilities on 5 Watersheds in Ontario: Seguin, 
Muskoka, Magnetawan, Haliburton and Madawaska (York 
River). These facilities result in a combined installed capacity 
of 14.5 megawatts (MW).

The 1.2 megawatt (MW) Cascade Falls Generating Station 
located on the Seguin River in Parry Sound, owned by 
Bracebridge Generation Ltd., underwent a redevelopment 
this year to 3.3 MW. The station’s upgrade has been in the 
planning stages since 2003 under the former Parry Sound 
PowerGen which merged into Bracebridge Generation on 
July 1, 2014. 

During the process, Bracebridge Generation utilized a local 
Aesthetic Advisory Committee of residents from Parry Sound 
which resulted in a contemporary style station being built. 
Bracebridge Generation Ltd. operates 11 control structures 
and dams throughout this watershed under the Seguin River 
Simplified Water Management Plan. The newly upgraded 
plant, at a cost of $17 million, supplies approximately 1,100 
homes with their electrical energy demands. In October 2017, 
the Cascade Falls Generating Station was recommissioned 
and became commercially operable. This new facility is the 
fifth facility to utilize the power of water below the Cascade 
Street Dam with original development being a grist mill 
followed by four hydroelectric facilities. 

Upgrades included replacement of the intake, penstock, 
turbine, generator, switchgear, controls and powerhouse. 
The new Norcan double regulated Kaplan turbine is 
capable of producing 4750 horsepower. The TES generator 
is connected to Lakeland Power Distribution Ltd.’s system 
through all new switchgear and substation infrastructure 
including fiberoptic and radio transfer trip to the distribution 
and transformer stations.

Bracebridge Generation Ltd.  
Celebrates the Completion of the 
Cascade Street Project Expansion
Bryan Ingram, Operations Manager, Bracebridge Generation
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Leading into the 2018 Provincial Election, the PC Party 
made it clear that a key component of its “Open for Business” 
theme was to be the reduction or elimination of regulatory 
“Red Tape”, with the campaign featuring the observation 
that there are “more than 380,000 regulatory requirements 
in Ontario - almost double that in British Columbia”. Indeed, 
as expressed in the PC Policy Platform, “Efficiencies exist 
all across the government, whether it is how different 
agencies and ministries purchase goods or how they 
deliver services. We will cut red tape and stifling regulations 
that are crippling job creation and growth.”

Perhaps because the Red Tape refrain has become so 
familiar it resonated with the electorate. However it is this 
very familiarity that speaks to the fact that we’ve been here 
before. In fact, in 2016 the previous provincial government 
launched its own regulatory rationalization initiative. 
Dubbed the “Red Tape Challenge”, it invited the public  
to provide input and advice on how to cut unnecessary 
red tape to save businesses time and money and improve  
regulations to better protect consumers, employees 
and the environment. The challenge was part of the 
government’s Business Growth Initiative designed to 
modernize business regulations so that they are outcome-
focused and evidence-based.

Even further back was the establishment of a much more 
formalized and embedded approach. The Red Tape 
Commission was a body created by the Progressive 
Conservative government in Ontario in 1996 to deal with the 
1995 election commitment to reduce red tape (excessive 
bureaucracy and regulation) for small businesses and 
individuals and to promote business planning within the 
broader public sector. Originally established as a temporary 
body, the Commission was re-constituted in 2000 as a 
permanent body. In December 2003, the newly elected 
Liberal government discontinued the Commission.

As the province prepares to embark upon the laudable 
objective of regulatory reform and rightsizing, the OWA 
suggests some key tenets be applied, based on experience 
over the last two decades.

Regulate Once
Far too often regulatory creep is the result of unintended 
consequences of reasonable efforts to address a public 
policy challenge. As has been consistently noted by the 

OWA, this has certainly been the case in water resource 
management. At the commercialization of the Ontario 
electricity sector in 2001 the government of the day had 
fundamental decisions to make with respect to the breakup 
of Ontario Hydro, one of which was how to regulate the 
operation of waterpower facilities in a deregulated system. 
The government specifically chose to amend the Lakes 
and Rivers Improvement Act (MNRF) to achieve this 
objective (Water Management Plans). Fast forward to the 
mid 2000’s, and the then government responded to a policy 
concern primarily associated with groundwater extraction 
by choosing to amend regulation under the Ontario Water 
Resources Act to significantly expand the Permit to Take 
Water program (PTTW) and its scope of application. The 
resultant overlap and duplication of operational PTTWs 
has now been a significant issue and cost for new and 
redeveloped waterpower projects in Ontario for more 
than a decade. In addition to adding burden and cost to 
the industry (and eventually ratepayers), the duplication 
of effort between MNRF and MECP is an inefficient 
allocation of limited provincial resources. The simple Red 
Tape solution is to recognize the regulatory authority of  
a single agency – in this case MNRF.

Apply a Risk-Informed Approach
A second theme that underpins smart regulatory 
rationalization is the application of risk-informed or risk-
based approaches. In fact, this has been the intent of 
the OWA’s Class Environmental Assessment since 
its approval in 2008. Projects are categorized based 
on the environmental context within which they occur 
and the expected scope of environmental and public 
considerations. Unfortunately, while the Class EA makes 
clear the distinction for example between projects at 
existing infrastructure and those which are Greenfield, 
there has been no evidence to suggest that the regulator 
has adopted this framework in practice. 

In fact, data collected by the OWA on almost thirty (30) 
waterpower projects suggests the exact opposite. 
Environmental Assessment and subsequent approvals 
appear to have become a “fixed cost” regardless of project 
type, necessarily resulting in a disproportionate financial 
burden on smaller projects. Addressing these findings 
and outcome should be a key component of Red Tape 
reduction. Given the emphasis on incremental capacity 
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to meet Ontario’s electricity requirements in the short and 
medium term, low risk projects such as those that only 
involve increases in efficiency of the existing waterpower 
facility and maintain the existing water management regime 
should be streamlined through the approvals process.

Incent and Reward Best Practices
Finally, it is imperative that regulation recognize that policy 
objectives can be achieved both by the “carrot and the stick”, 
or a combination thereof. Too often the emphasis is placed 
entirely or predominantly on penalizing non compliance 
rather than rewarding the application of best practices.

In Ontario’s waterpower industry (and the broader dam 
ownership community), the province has been moving 
incrementally forward on this concept. In 2017 MNRF 
amended regulation to provide that “no approval is required 
to make alterations, improvements or repairs to a dam 
in the circumstances described in that clause if, at the 
time the alterations, improvements or repairs are carried 
out, the Minister has entered into an agreement with the 
dam owner.” This approach is supported by policy which 
indicates that the Ministry will “give due consideration to 
the development of a memorandum of understanding 
(MOU) with dam owners who have:

• a portfolio of dams;

• extensive experience in the operation and 
maintenance of dams; and

• demonstrated successful design and 
implementation of similar proposed alteration, 
improvement or repair works at dams.”

In essence, regulatory burden will be reduced for those 
who demonstrate the application of best practices. 
Not only does this approach reward individual owners 
through cost reductions, it provides an incentive for all 
dam owners to reach and move the bar of excellence.

So yes, efforts to address “Red Tape” are not new. In 
fact, the origin of the term and its meaning of “excessive 
bureaucratic rigmarole” dates back to at least 1736, in 
reference to the red tape formerly used in Great Britain 
(and the American colonies) for binding up legal and other 
official documents. But it will not be effective or efficient 
to simply target a specific number for reduction or, as has 
been attempted in the recent past, require the elimination 
of existing regulation for every new one proposed. A 
much more targeted, principled approach is required, 
applying the tenets of regulating once, measuring risk 
and incenting excellence.
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Introduction
Behind the scenes at many dams and hydropower 
facilities, fisheries biologists are constantly trying to collect 
data on fish runs and passages to understand what is 
happening to individual species on that particular river. 
Part of this effort includes trying to see if invasive fish are 
getting past the dam. Invasive species are a warning sign 
of possible future environmental damage.

Challenges 
Observation of these migrating fish provides critical data 
to fisheries and wildlife managers to develop recovery and 
management actions. Considerable resources are spent 
to count, speciate and sort fish as they move between 
feeding and spawning grounds at different stages in their 
life cycle. 

Often this counting takes place at purpose built viewing 
facilities inside the dam itself. Viewing windows are built 
into the sides of fish ladders, where they neck down to 
bring the fish close to the window for observation. Manual 
operators watch and count the fish, recording the data in 
real time. Sometimes cameras record the fish transits, and 
then human operators post analyze the video recordings. 
Some facilities use both human operators and cameras. 

However, the data gathered, and decisions made are 
inherently prone to human error, operator fatigue and fish 
directional behavior – for instance it is difficult to accurately 
determine if the same fish has been viewed twice if they 
change directions in the viewing window. 

If the biologists want size information about the fish, 
they can either estimate it from a ruler placed below the 
viewing window, or they capture a small proportion of the 
fish, and after an anesthetic bath weigh and measure 
them on a purpose made fish ruler before putting them 
back in the ladder. Of course it is not possible to get this 
data from every fish. 

Particularly in the case of invasive species control, the 
lack of accuracy of these counting and sorting windows 
makes it almost impossible to use these kinds of systems 
for removal of unwanted species. Water turbidity can also 
exacerbate loss of accuracy – cloudy water being the 
main reason that prior automation attempts have been 
largely unproductive.

Machine Vision Technology
Recent developments of machine vision technology 
used in manufacturing and fruit harvesting operations 
is providing a new way for dramatically improving and 
simplifying fisheries data collection. This is a new system 
that can automatically and reliably make management 
decisions on observed fish, at the same time recording 
valuable size and species information. 

Using a simple false weir configuration, fish swim into the 
system and are first dewatered before sliding through the 
rest of the system on a smooth wetted slide. The false 
weir is configured so that the fish are only able to enter 
the scanning system singulated (i.e. in single file). 

NEW FISH PASSAGE TECHNOLOGY AIDS  
IN IDENTIFYING INVASIVE SPECIES
Steve Dearden, Vice President – Whooshh Innovations, Inc.

Scanning System being Installed in a Fish Ladder



The data collected on each individual fish means that 
fisheries managers can now collect data across the 
entire run going past a facility, instead of sampling fish 
for these measurements and extrapolating for the rest  
of the population.

The automated nature of the system facilitates 24-hour 
operation with real-time decisions and remote access 
to image data. Each set of images is stored for later 
analysis if desired, with relevant data like time of day. 
Volitional fish passage is not interrupted, fish are not 
physically handled, spend minimal time dewatered and 
are efficiently classified allowing for selective passage 
and invasive removal. 

Scanning System being Installed in a Fish Ladder
The scanning system itself consists of a “tunnel” with 
lighting coming from below the slide as well as above the 
fish. Cameras are arranged in the hood of the scanner 
looking down on the fish from either side and directly above. 
Using controlled lighting these cameras capture high speed 
imagery in both visible and near infrared light spectra. The 
backlighting allows for silhouettes of the fish, while the 
overhead lights provide for fine detail of markings and fins. 

The images captured of each fish are immediately analyzed 
by the software in the control computer. Once calibrated, the 
scanning system is very accurate at measuring fork length 
and girth (to within a few percentage points) of the fish. 
This technology currently uses a combination of machine 
learning, and image recognition software to develop 
species sorting capabilities. Also under development are 
algorithms that include fin clip detection (for separation of 
wild and hatchery fish) and the ability to detect damage 
such as bite marks on the fish from predators. 

Because the system computers are able to complete 
their image analysis in fractions of a second, the data can 
be used to drive sorting gates that direct individual fish 
down different pathways on the wetted slide before they 
return to water. This means that invasive removal can be 
accomplished in real time with this scanning technology. 
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Fish Images from Scanning System
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Smooth Rock Falls Generating Station is a two unit vertical 
Francis powerhouse built on the Mattagami River in 1917 
with a capacity of 7.4 megawatts (MW). The generating 
station was formerly part of a pulp mill that ceased operations 
in 2006. Gemini-SRF Power Corp. owns and operates the 
hydro generating facility and completed a refurbishment of 
the generating equipment that had reached the end of its 
operating life. The project was to increase the output of the 

station to 9.2 MW and comply 
with the Market Rules for stations 
connected to transmission line 
voltages (115kV). Some of the 
challenges and solutions are 
described in this article and would 
not have been possible without 
the ingenuity and resourcefulness 
of the team at Gemini-SRF and 
all involved.

The overall refurbishment project was faced with a need 
for upgrades after many years of low investment. After the 
demolition of the pulp mill the plant was reconnected from 
the local distribution line to a 115 kilovolt (kV) transmission 
line. For interconnection purposes the change in output 
constituted a change in the nameplate capacity of the plant. 
This triggered the justification to upgrade the protection 

systems at the plant and at two Hydro One (HONI) sites 
and meet the current requirements for transmission line 
interconnections. This included teleprotection upgrades at 
the plant and HONI facilities at Hunta and Kapuskasing, 
the inclusion of Generation Rejection and Transfer Trip and 
increasing the inertia of the equipment to achieve a minimum 
inertia constant (H) of 1.2. Gemini-SRF was successful in 
reaching approval with the Independent Electricity System 
Operator (IESO) to maintain brushless exciters and avoid 
the cost of static exciters.

Gemini-SRF had completed a number of studies before 
the project began to determine the extent of redevelopment 
of the site possible including a replacement of the facility 
with a significant increase in capacity given the amount of 
water spilled at the site. Ultimately, the IESO determined 
that the transmission line capacity could only accommodate 
9200kW from this site. Gemini-SRF secured a power 
purchase agreement for the 
additional capacity and the 
project was initiated in early 2015. 
During 2015 the team developed 
specifications and bid packages 
then bids were secured from 
vendors. In late 2015, after the 
bids had been received, the fees 

Stefan Kohnen, MBA, P.Eng. – KGS Consulting Engineers

Redevelopment at 
Smooth Rock Falls GS



define a clear scope for any vendor than was available. 
To move forward KGS Group chose to self perform the 
design and construction of the new protection system and 
integrate it with the existing controls. This allowed work to 
proceed and keep the scope flexible as the assessment of 
the existing system proceeded and a demolition plan could 
be established.

The team chose to re-use the existing switchgear and 
make a modification to one of the cells to accommodate the 
station service breaker in an effort to reduce cost. While this 
was completed successfully, the difficulties encountered 
frequently challenged the wisdom of that decision.

Another challenge was access to the site and equipment 
handling. The main access door constructed in 1917 had 
been blocked by other buildings over the years and was 
no longer large enough to remove the old equipment and 
bring in a new one. Gemini-SRF had to partially demolish 
some portions of the buildings and make improvements to 
the access road. The final arrangement dictated that the 
generator stators, the largest components, had to be split 
in two halves. 

for interconnection costs from HONI and IESO became 
known and were large enough to threaten the economics 
of the project.

The team quickly re-assessed the project priorities and 
negotiated with the preferred vendors for a scope and cost 
that maintained the project budgets and outcomes. In March 
of 2016 the contracts were issued to begin design and 
manufacturing. The scope included new runners and turbine 
overhaul services from Norcan Hydraulic Turbine Inc., two 
new generators from Voith Hydro and manufactured by TES 
Electric Machines in the Czech Republic, new teleprotection 
panels from ABB, a new protection system by KGS Group, 
new controls by JA Engineering and governor upgrades from 
American Governor. The redevelopment also eliminated the 
2300V system in the plant and modified the station service 
and switchgear.

The first challenge was triggered by the interconnection 
costs. The original plan was to replace the entire protection 
and control system. To accommodate a large reduction 
in budget, the team had to determine what could be kept 
and what had to be replaced. This required more time to 

Greenfield Development
Environmental Assessments

Public Safety Assessments
Hydrological Studies
Dam Safety Reviews

Structural & Geotechnical Rehabilitation Designs
PPlant Upgrade and Redevelopment

Inspection & Control of Equipment Manufacturing
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stator frame in the factory, made allowances for shimming 
and then made plans for the possible need to change the 
hole sizes beneath the stator frames in the field. Ultimately, 
while there were some minor adjustments there was no 
need to perform significant re-machining at site.

Another challenge was the station grounding. The 
regulators required Gemini-SRF to prove that the existing 
station grounding was adequate without the skywire being 
attached. The main challenge was that this requirement 
had not been anticipated. The testing of the grounding 
proved to be inconclusive and raised more questions than 
it answered and created uncertainty with the engineers at 
HONI and the Electrical Safety Authority (ESA). The team 
chose to proceed with the replacement of the grounding 
bed in the substation to overcome the uncertainty while 
maintaining the timelines for approvals to backfeed.

The facility upgrades were installed and commissioned by 
December 2017 with the invaluable participation of Gemini 
SRF staff, NORCAN Hydro, Voith Hydro, TES, American 
Governor and Accel Electric.

The powerhouse crane was in good condition and was 
certified for 25 tons. The new generators had to be much 
heavier than the original units to satisfy the minimum inertia 
requirements. The rotor and shaft fully assembled was 
expected to weigh 40 tons. The designers at Voith Hydro 
and TES developed an assembly sequence that was 
based on the limit of the crane capacity. This created more 
site work and more complex assembly procedures than 
would have been ideal but the generators were installed 
successfully by Norcan with supervision from Voith Hydro 
and TES.

The sole plates of the old generators were not accessible 
and the drawings available did not have all the information 
available to confirm the hole patterns to be manufactured 
in the stator frame and ensure the length of the stator 
shafts would be adequate. The team, with help from 
Norcan staff, performed a number of measurements 
but the actual elevation of the sole plate, whether it was 
level and actual anchor bolts holes pattern, would not be 
confirmed until the first generator was removed. The team 
ultimately selected a set of dimensions for machining the 
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Project Development
Swift River Energy began to develop the North Bala SHP 
around 15 years ago. The company spent the first few years 
gathering the necessary data to evaluate the viability of a hydro 
plant at the location. This included the Class Environmental 
Assessment process and obtaining necessary permits 
through regulatory agencies such as the Ministry of Natural 
Resources and Forestry, the Ministry of the Environment, 
the Department of Highways and the Township of Muskoka 
Lakes.

In 2010, North Bala SHP obtained a power purchase 
agreement from the Ontario Power Authority. Swift 
River Energy then proceeded to undertake the detailed 
engineering and select the prime contractor. By the fall of 
2017, the Project had reached the stage where construction 
could begin. The prime contractor for the project is CRT 
Construction, based in Lévis, Quebec. CRT Construction 
specializes in heavy civil construction such as bridges and 
hydroelectric facilities. The company has done projects all 
over Canada and has worked on more than 50 hydroelectric 
projects over the last 30 years. The construction process is 
being accomplished in three phases.

Phase 1: Preliminary Engineering and Cost Estimation 
to determine the viability of the project and file for the 
required permits.

Phase 2: Swift River Energy, WSP and CRT Construction 
collected the necessary hydrology and river flow information 
and determined how much of the flow could be diverted 
into the powerhouse. During this phase extensive flow 
modeling of the intake was performed. Once the flow 
regime was determined, the annual energy production 
could be calculated and the revenue stream determined. 
In conjunction with the equipment suppliers, the team 
determined the project cost. The conclusion of this phase 
resulted in the decision to proceed to construction. 

Phase 3: CRT Construction is responsible for the delivery of 
the completed project, which includes the civil construction, 
the equipment procurement and installation, and the project 
commissioning. All of the major suppliers, such as Mavel 

Introduction
The North Bala Small Hydro Project (“North Bala SHP” or the 
“Project”) will be completed in spring 2019 and will produce 
about 4.2 MW, enough to power about 3,000 homes in 
Ontario. After 15 years of planning and development, 2018 
saw years of hard work come together with the beginning of 
construction and major steps forward towards completion. 

As with all hydro projects, there are a number of entities 
involved in the project and requires a team oriented 
approach. Swift River Energy Ltd. (“Swift River Energy”) is 
the owner and CRT Construction, Inc. (“CRT Construction”) 
is responsible for equipment procurement and construction. 
WSP Global Inc. (“WSP”) is undertaking the design 
engineering, KGS Group (“KGS”) is the owner’s engineers 
and Knight-Piesold is the engineer for the bank. CRT 
Construction has contracted Mavel to provide the turbine 
generator package and Hydro ECI to provide the controls 
and electrical equipment. 

Project Benefits
Once the project is operating, it will offset approximately 
20,000 tonnes per year of CO2, which is roughly the 
equivalent of taking 4,000 cars off the road. As part of 
the project, Swift River Energy entered into a Community 
Benefits Agreement with the Township of Muskoka Lakes. 
This agreement details some of the benefits that the 
project will share with the local community, including:

• A park and scenic lookout beside the project site
• Additional parking along Highway 169
• Improved fish habitat
• Stabilization of the local electric grid
• Water tax paid to Ontario
• Land rent paid to the township 
• An estimated $9 million injected into the local 

economy during construction
• Hiring a number of local companies and residents

NORTH BALA SMALL HYDRO PROJECT
Bruce Sellars, P.Eng. Regional Sales Manager – Canada; Mavel Americas, Inc. 

Artist Rendition of the Completed North Bala Small Hydro Project



and Hydro ECI, were selected by and are contracted to CRT 
Construction. This strategy transfers most of the project 
coordination risk from the owner to CRT Construction. 

CRT Construction began the 
site work in September 2017 
and started the powerhouse 
excavation in December 2017. 
The turbine-generator package is 
being supplied by Mavel, a Czech-
American owned firm that has 
supplied more than 500 turbines in 
43 countries. The current plan is for 
the turbine to be installed by the 

end of January 2019 and for the generator and gearbox to 
be delivered and installed in January and February 2019. 
Commissioning is expected in March and April 2019 and 
the target for reaching commercial operation is May 2019.

The North Bala SHP is an example 
of a modern, low head waterpower 
project employing a single vertical 
double regulated Kaplan turbine. 
The turbine was fabricated at 
Mavel’s facility in Benesov, just 
outside of Prague and was 
delivered to the site in November 
2018. The turbine is expected to 

be installed in January 2019. The installation will be done 
by Littles Welding & Machine from Campbellford, Ontario. 

This particular vertical Kaplan turbine was chosen for this 
project for several reasons:

•  As the site is constrained, it is necessary for the intake 
to be perpendicular to the river and the discharge to be 
parallel to the river and a vertical Kaplan can have the 
intake and discharge at different angles. 

•  A vertical configuration also reduces the project footprint;
•  Being double regulated enables the turbine to operate 

from 19 cms (20% of the design flow) up to 96 cms and 
from net heads ranging from 4 m to 6 m; and

•  Being able to operate over this head and flow range 
maximizes the annual energy production. 

Project Challenges

1. Site Constraints

The North Bala SHP project site is very constrained, 
creating challenges for construction. During construction, 
the small adjacent lot which is owned by the municipality, 
is being used by the contractor. When construction is 

completed, the lot will be turned into a park with trees, a 
viewing area and other amenities. 

The town of Bala is located by Lake Muskoka and is a 
premier resort and recreation area during the summer 
period. Because of the importance of tourism to the local 
economy, the municipal permit for site access is very 
restrictive. The permit issued for the construction period 
does not allow any road lane closures from May 23rd to 
October 15th. The site constraints required the construction 
staging area to be on the other side of the highway, on the 
other side of the bridge. Thus, it is very important to properly 
schedule and coordinate the vehicle traffic, transportation 
of materials and equipment, and unloading at the site. 

2. Intake

Ensuring the even distribution of flow at the intake is critical 
for the proper operation of the turbine. The design of the 
water passage, including the channel, intake and discharge 
was performed by Mavel engineers based on Computational 
Fluid Dynamic (CFD) modeling. The modeling had to 
account for the effects of the upstream bridge, the relatively 
shallow river, the short distance available to divert the water 
flow, the aesthetics of the river and the proper operation 
of the turbine. Since the design was so critical, the Mavel 
engineers used two different CFD software packages and 
did multiple iterations until they were confident the design 
would work. 

WSP also conducted CFD modeling to confirm the results 
of the Mavel modeling. The excavation of the intake channel 
occurred in November and December 2018. The concrete 
construction is expected to be completed by the end of 
February 2019.

3. Coffer Dam

The two main channels of the Moon River that pass 
through Bala have dams that control the water level in Lake 
Muskoka and the flow from Lake Muskoka downstream into 
the Moon River. These dams are owned by the Ministry of 
Natural Resources and Forestry (MNRF) and the water 
flows are managed by Ontario Power Generation as part 
of their Ragged Rapids Generating Station project located 
downstream of Bala. Neither of the dams have control 
gates, just stop logs, so there is no automated flow control. 

During the excavation of the channel in the river bed, it 
was necessary to install a coffer dam. In addition to the site 
constraint issues, another major challenge is the MNRF 
permit requirement that any temporary structure installed in 
the river must be able to be removed in 24 hours. In order to 
address this situation, the coffer dam that was designed and 

Installation of distributor;  
August 2018

4250 mm Kaplan runner in  
Mavel factory; October 2018
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North Bala continued from page 17

installed by CRT Construction can be completely removed 
within 24 hours if required. This will enable flow control to  
be returned to the MNRF dam. 

4. Gearbox
The use of gearboxes is common for low head, low turbine 
speed projects up to about 7 MW. The two stage gearbox 
will increase the speed from 83 rpm up to 720 rpm. Using 
a gearbox and a high speed generator created significant 
savings in equipment costs versus using a traditional  
low speed generator. This also significantly reduces the  
size of the powerhouse. Furthermore, the higher speed  
generator is being shipped assembled, significantly 
reducing the site work and cost of field assembling a large, 
low speed generator. 

5. Electrical and Controls
The controls and electrical equipment are being supplied by 
Hydro ECI from Granby, Quebec. Hydro ECI has extensive 
experience with small hydro, having been involved in  
more than 50 electrical water to wire projects over the  
last 15 years. In the case of North Bala, major challenges 
for the electrical and controls supply were the limited  

www.mavel .cz

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

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

HYDRO TURBINES
Kaplan   Francis   Pelton
30 kW to 30+ MW

floorspace and the constraints on where equipment could be 
positioned. Optimizing the component and protection model 
selection and panel design was a critical aspect for this 
development. Normally, at this voltage, all of the substation 
equipment would be installed outdoors. Due to the constraints 
for placing equipment outdoors, the chosen design included 
locating the 44 kV equipment both outdoors and indoors. 

When integrating electrical equipment and controls from 
different suppliers where non-typical constraints appear, 
it is critical to have clear communication and coordination 
amongst the team members. A major advantage for the North 
Bala project was that Hydro ECI and Mavel have worked 
together on previous hydro projects. This shared experience 
ensured a smooth and successful team effort. 

The experience and skills of the project team members 
working together have overcome a number of challenges 
and have kept the project on time and on budget.

A significant amount of work has been done on the project 
during 2018. In 2019, the construction of the project will be 
completed and the North Bala Falls SHP will begin supplying 
clean, green, sustainable power to the Ontario grid.
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In response to the very complex hydraulic conditions of the 
site, the project includes a variable crest weir for control of 
upstream water levels and aesthetic / ecological flows over 
the upper falls in normal operating conditions, and a bypass 
flow channel built in the footprint of the old powerhouse for 
water management during extreme flow events. The result 
is much improved flood protection and public safety in all 
anticipated flow conditions.

American eel populations in the tributaries of the Ottawa 
and St. Lawrence rivers have been significantly impacted by 
water control structures over the past two centuries. While 
planning this redevelopment, Enerdu consulted extensively 
with the Algonquins of Ontario, aquatic ecology specialists 
and environmental authorities to design and build the first 
upstream and downstream bypass infrastructure for this 
species on the Mississippi River.

The project team worked diligently for nearly a decade through 
conceptual design, environmental assessment, regulatory 
permitting, detailed engineering and financing, followed by a  
20-month construction program. Enerdu Power Systems 
Ltd is owned and led by Jeff and Kelly Cavanagh. Thomas 
Cavanagh Construction Limited undertook all site work. 

The water-to-wire equipment was provided by Canadian 
Hydro Components, and the head gates and bypass water 
control equipment were provided by Mecan-Hydro. Hydraulic 
and structural engineering services were provided by 
CIMA+, and the consultant team included BluMetric, Bowfin 
Environmental, Innovative Hydro Controls, and TBSi. The 
new facility was commissioned in February 2018, extending 
the lifespan for many decades and increasing the generating 
capacity by roughly 200%.

The Mississippi River system drains roughly 3,750 
square kilometers of rugged eastern Ontario forests and 
farmland, eventually discharging to the Ottawa River east 
of Arnprior. In the heart of the watershed is the picturesque 
town of Almonte, with a proud history of water-powered 
industrial activity beginning in the 1820s and expanding 
over that century to include many saw mills, flour mills, 
and textile mills.  

One of the town’s oldest remaining buildings is the 
former Almonte Flour Mill dating to the 1850s, which 
most-recently housed the 350 kilowatt (kW) Enerdu GS. 
This low head station at the upper falls in the centre of 
the town has provided its energy to the local distribution 
system for roughly three decades. Recognizing that the 
resource at this site could provide more capacity, Enerdu 
applied for and was granted the right to redevelop and 
expand its facility to 1 megawatt (MW) under the IESO’s 
Hydroelectric Contract Initiative program. 

The challenges associated with executing a project 
of this nature in an urban area with significant natural 
and cultural heritage values were recognized early in 
the planning process. Of particular interest to the local 
community was that the new powerhouse building 
should be visually appropriate in relation to the historic 
urban landscape of Almonte, and so the Enerdu team 
worked closely with a local committee and heritage 
architecture specialists to develop the look and aesthetic 
appeal of the new structure. The new powerhouse is 
receiving praise from members of the community as a 
great example of appropriate industrial redevelopment in 
a historic urban setting. 

ENERDU GS REDEVELOPMENT: A STATE-OF-THE-ART 
FACILITY IN A HISTORIC SETTING
Bill Touzel, Senior Advisor – Strategic Development, TBSi

Inside of the Enerdu Generation Station

Outside of the Enerdu Generating Station
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Introduction 
MultiFunction booms are becoming an increasingly 
common feature in rivers and reservoirs. While booms 
constructed from wood, steel, aluminium and rotational 
molded plastic have historically been used to exclude 
debris from intakes, spillways and fish passages during 
normal operations at hydropower plants and dams, owner-
operators of such facilities are today acknowledging  
the economic, environmental and safety benefits from  
the installation of modular, high density polyethylene 
(HDPE) booms.

Lower Saint Anthony Falls
November 2018 marked the first anniversary of the 
installation of a new PNP MultiFunction boom at the Lower 
Saint Anthony Falls hydropower plant, located on the river 
Mississippi in the heart of Minneapolis in the northern US 
state of Minnesota. Its installation has had a major impact 
on the operation of the 9 MW low-head, run-of-river facility, 
which was commissioned in 2011, increasing generation  
by around 25%. Generation losses and rising maintenance 
costs at the plant, resulting in particular from ice and large 
debris such as logs, led the facility’s co-owner and operator 
Brookfield Renewable Power to study various options 
for debris management as an existing floating boom, ice 
breaker and trash screens were unable to prevent recurrent 
shutdowns of the plant. 

Ice and debris were repeatedly 
causing shutdowns as ice 
chunks in particular would 
be drawn into the trash 
screens in front of the plant’s 
stacked matrix units, causing 
vibrations or reduced flow, 
and as a consequence low 
generation, inducing in turn 
an automatic shutdown of 
the units. In addition, to avoid 
damage to the turbines from 
the break-up of floating ice 

during high water flows, in particular in spring and early 
summer, the matrix units would be pulled out of the 

auxiliary lock chamber as a precaution. The new boom 
has led to a dramatic reduction in unplanned shutdowns 
since its installation. 

North Fork Dam
The installation of MultiFunction booms has also delivered 
lower maintenance costs and improved fish collection and 
passage at the North Fork Dam in Oregon for the owner-
operator Portland General Electric (PGE). In order to meet 
higher fish passage standards set out under the relicensing 
of the facility by FERC in 2010, PGE invested in 2015 in a 
new floating surface collector (FSC) on the reservoir of the 
most upstream dam of the three dam complex on the river 
Clackamas, with the target of achieving a fish collection 
rate of 93% and ensure an overall survival rate of 97%. It 
is a challenging target given that the existing downstream 
fish passage channel and fish ladder installed at the time 
of the construction of the dam and an associated 54 MW 
hydropower plant, which were commissioned in 1958, were 
only collecting around 10% of the reservoir’s fish population. 

Pacific Netting Products (PNP) 
also provided ultra-high molecular 
weight polyethylene nets, to help  
to guide the fish into the FSC but 
the biggest concern for PGE was to 
ensure a debris-free environment 
at the FSC and a connecting 7 
mile-long underground pipeline, 
through which fish migrate down-
stream, circumventing the three 
dams. According to PGE, excluding 
debris from the FSC was as critical and as big a challenge 
as getting the fish into the FSC. The installation of the boom 
has cut the debris load by around 80%. Minimising clogs 
in the pipeline and ensuring the smooth downstream 
passage of the fish is vital to the Portland-based power 
utility’s efforts to achieve the requisite survival rates. 
First results show a collection rate for Coho salmon, and 
steelhead of 90-95% and for Chinook salmon of about 85% 
with passage through the pipeline achieving an estimated 
100% success rate.

NEW DEBRIS MANAGEMENT OPTIONS 
Andy Peters, Director of Markets and Applications, Pacific Netting Products

Boom – Lower Saint Anthony Falls

Installation of Boom



mean that the anchors of the existing boom would be 
underwater. The PMF event elevation is designed to 
withhold debris up to that level as well as to have an 
intermediate lake anchor that allows any debris that reaches 
the boom to be passed over to either side of the reservoir 
and allow access in and out of the boom through a boat 
gate. The installation of the boom is part of a project by PSE 
to construct wing walls at each dam abutment, and therefore 
to concentrate PMF overtopping flows toward the centre of 
the dam, which would raise the maximum surcharged pool 
elevation from 458.4 feet to 461 feet. 

Why does it work?
A combination of the material, design and manufacturing 
process avoid the failings of other floating debris booms and 
offer a design lifetime of 50 years. The booms produced in 
a customized and proprietary two-surface manufacturing 
process known as extrusion molding, create a uniform 
product with a consistent cross-section or wall thickness 

Lower Baker Lake Dam
The most recent installation is taking place on Lake Shannon 
at the Lower Baker Lake Dam in the state of Washington, 
where Puget Sound Energy (PSE) has contracted Pacific 
Netting Products (PNP) to supply a new debris boom to 
improve both dam safety and fish passage performance. 
Installation of the boom, which began in November 2018, 
is designed to prevent large wood debris from impacting 
spillway or intake operations during normal operations up 
to Probable Maximum Flood (PMF) conditions whilst also 
preventing smaller debris from negatively impacting the 
FSC and downstream fish passage operations. PSE’s 
decision to invest in the MultiFunction boom was largely 
internally driven as a result of insufficient debris exclusion 
results and rising maintenance issues and costs associated 
with their existing plastic log boom.

In addition dam safety requirements set forth in a new  
50-year license issued by FERC for the Baker River 
Hydroelectric Project in October 2008 require PSE to  
operate and pass flows up to a PMF event, which would  
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that is warrantied to be watertight for 10 years, is corrosion 
free, rot-resistant and UV-stable, and is capable of 
withstanding temperatures to 140 degrees below freezing. 
The high-density polyethylene has a high tensile strength 
and a high bending radius, allowing it to deal with the 
load and stress exerted by ice and other large debris. In 
addition unlike the other materials the boom sections can 
be flange bolted together using galvanized steel backer 
rings and hardware so that the entire boom becomes the 
structural load member, with no moving parts between 
sections. In addition to providing strength, the resulting 
uniform surface, without gaps between sections, prevents 
debris from becoming impinged on the boom and when 
positioned properly, prevailing winds and currents can 
assist in guiding floating debris toward a collection point. 

PNP’s MultiFunction booms are also modular, tailored 
to site specificities and applications and can be installed 
in different shapes - triangular, box or as an artificial 
wall across a reservoir or river - in sections of various 
lengths usually 40 to 50 feet, with different methods of 
inter-connection. Additional fused attachments allow 
the booms to be configured or customized to address 
unique debris, security, safety, operational or structural 

requirements such as in the case of Lower Saint Anthony 
Falls, where a debris skirt was added to prevent ice and 
debris from passing underneath or over the boom and 
welded handles and a self-rescue ladder were added 
around the boom with a safety walkway in the case that 
boaters should fall into the water at the adjacent lock.

The decision of owner-operators of facilities when it 
comes to investing in booms are generally led by the 
initial cost as well as the suitability for the site specific 
conditions, but may in fact fail to take into account the 
efficiency of the boom and the consequent cost savings 
from reduced O&M and increased revenues from higher 
generation and legal and regulatory compliance. A white 
paper analysis considering return on investment (ROI) 
for debris, safety and demarcation barriers, that was 
carried out by PNP with K Dwyer and Associates shows 
that over a typical 50-year lifetime of a hydropower and 
dam facility the levelized cost of ownership of a boom 
that costs $300,000 and provides a 50-year service life 
is lower than that of a $100,000 boom with an expected 
lifetime of 10 years, offers double the lifetime investment 
gain and a ROI of 471% compared to just 33% for the 
cheaper boom. 

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.
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Includes 42 BMPs outlining 
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contingency plans and MUCH MORE!
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Loïc Pétillon, Eng. Project Director – Ossberger Hydro

A unique condition that needed to be considered was that 
water flow through the turbine ranged on a daily basis which 
was partly linked to the amount of water consumption. 
Moreover, there is expected to be a significant flow increase 
planned for the next several decades based on population 
growth. This meant that the equipment selection needed to 
address these particular features. 

Limited space to install the equipment was also a unique 
challenge. The 12 meter diameter vertical shaft was split 
into two equal sections. One side is a baffle drop for the 
discharge of excess water (including full flows for the 
ultimate full site build-out of 1200MLD) and the other side 
is for the combination of the main penstock, the by-pass 
penstock, and all the hydroelectric equipment. 

Project
The Mid Halton Wastewater Treatment Plant is located in 
Oakville, Ontario, which is part of the densely populated 
and rapidly growing Greater Toronto Area. In order to meet 
increased demand and continue to protect the water of 
Lake Ontario, it became necessary to increase the waste 
water treatment plant’s capacity from 75 million liters per 
day (MLD) to 125 MLD. In addition to an increase to the 
plant’s capacity, a new effluent outfall pipeline was needed 
to return water to Lake Ontario. The outfall pipeline is a 
vertical shaft of approximately 50m and several kilometers 
of horizontal tunnel to reach under Lake Ontario. Innovative 
hydroelectric equipment was added to generate electricity 
from the treated water going back to Lake Ontario and 
placed in the vertical shaft. 

MID HALTON HYDROELECTRIC AND  
WASTEWATER TREATMENT PLANT PROJECT
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Technical solution
At first, two Francis type turbines were considered for this 
project, but ultimately a single Crossflow turbine unit was 
chosen due to the ability of it to work under this particular 
wastewater treatment plant conditions. The Crossflow 
technology allowed an operation of the turbine at partial 
flows down to 5% of the maximum flow. For this reason, 
a single larger unit was designed that would immediately 
be operating with the smaller flows, and with a steadily 
increasing flow planned for the next decades. The same, 
single Crossflow turbine operated with a lower flow 
compared to a Francis turbine and also operated with much 
larger flows as planned for the population increase in the 
coming years. 

Installed Equipment
Crossflow turbines are often a good technology to be 
integrated in wastewater treatment plant facilities which is 
quite different than a conventional small hydro application. 
In a conventional small hydro facility, higher flows are 
concentrated within the same year period as are the lower 

flows. Due to weather patterns 
and the hydrological cycle, higher 
flows are concentrated in the 
spring when the snow melts, and 
the lower flows are concentrated 
during the dryer summer months 
or sometimes during the cold 
winter periods. The difference in a 
wastewater treatment plant is that 
within the same day the flow will 
reach a maximum flow during the 
peak hours of residential use and 
a minimum flow during off-peak 
hours. The large operation range 
of the Crossflow technology is 
of particular importance in this 
context, providing a continuous 
operation without interruption.

The final solution included the Crossflow turbine, Turbine 
inlet valve, a gear box, a synchronous generator and a 
bypass penstock. The equipment was installed in March, 
2018 and final test will be conducted in the first months 
of 2019.  

The success of this project was possible because of the 
collaboration between all the parties involved, including: 
the owner – the Region of Halton, Hatch – the consulting 
engineer, Strabag – the general contractor, Hydro ECI – the 
control and electrical equipment supplier and Ossberger – 
the turbine manufacturer. 

Excellence 
in Hydropower 
and dams

The development and retrofit of dams and 
hydropower installations holds no secret for our team 
of 100 engineers and technologists who have 
completed over 350 such projects across Canada. 
Our Energy group also delivers a complete range of 
services for wind and solar projects, and T&D networks.

cima.ca
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The 18th annual Power of 
Water Canada Conference 
(POWC) hosted close to four 
hundred (400) delegates and 
more than sixty (60) exhibitors. 
This annual event continues 
to generate growing interest 
from beyond our borders. 

This year’s conference program was filled with several 
diverse topics that appealed to the broad range of expertise 
and interests of attendees. The opening session featured 
panellists from the International Hydropower Association, 
the National Hydropower Association and the Canadian 
Hydropower Association who provided their perspectives 
regarding how electricity systems and policy around the 
world are undergoing shifts and reflected upon what 
the sector has achieved and how it should prepare for 
opportunities to come. 

As with previous years, the 
Association held its annual gala 
dinner and awards ceremony to 
recognize the accomplishments 
of the leaders in the sector 
whose efforts and vision have 
helped pave the way for future 
growth of the industry. This year 
Shaman Power and Ossberger 
were jointly awarded the 
Innovation Award for the work 
done on the Elora Hydro 
Electric Facility. The project is 
located where a 1911 power 
plant was situated and was  

built using the footprint of the old structures, such as the 
canal and powerhouse building and is able to operate from 
5% to 100% of its total capacity, which results in higher 
annual energy production given the wide fluctuations in 
river flow over the course of a calendar year.

The Stewardship Award was presented to Energy Ottawa 
for the expanded Chaudière Falls Generating Station. 

Energy Ottawa’s goals for the 
Chaudière Falls Generating 
Station were three fold: to 
produce clean, renewable 
energy in an environmentally 
responsible way; to provide a 
publicly accessible space to  
be enjoyed by all; and to serve 
as a place of recognition and celebration of Canada’s 
First Nations and Ottawa’s industrialist past.

The evening concluded with  
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. The 2018 Dodokin 
Award was presented to Richard 
(Rick) Donnelly of Hatch Ltd. 
Rick has had an impressive career in dam design for 
hydroelectric developments, is widely recognized as an 
innovator and leader, and has meaningfully contributed to 
the current state of dam safety practice in both Canada 
and abroad. 

The event concluded with presentations from “Leaders of 
Tomorrow” – teams of young professionals tasked with 
learning from the series of more than twenty (20) technical 
sessions and assessing and commenting on the key issues 
and opportunities facing the industry. By all accounts the 
industry’s future is in good hands! 

OWA would like to thank all of our sponsors, speakers and 
exhibitors for their contributions and for helping to make this 
year’s conference such a tremendous success. Your support 
and participation helps to build confidence in our industry. 
The POWC Conference provides a unique opportunity to 
connect and reconnect with clients, colleagues and friends 
and it was our pleasure to host you again this year! 

The 2019 conference will be held from October 21-23, 2019 
again at the White Oaks Conference Resort in Niagara-on-
the-Lake. Register now at www.owa.ca.

POWER OF WATER CANADA CONFERENCE CONTINUES 
TO SPARK INTEREST FROM ACROSS NORTH AMERICA

(left to right) Paul Norris, President (OWA),  
Anne-Raphaëlle Audouin, President (CHA), Linda 
Church Ciocci, President (NHA) and Bill Girling, 
Interim Director Hydropower Development (IHA) 

Robert Allen, Director Shaman Power (left) 
and Loic Petillon, Ossberger Hydro Inc. 
(right) accepting the Innovation Award

Energy Ottawa accepting  
the Stewardship Award 

Charles Richard (Rick) Donnelly (right), 
Hatch, received the R.R. Dodokin Award 



Hydroelectric turbines operating in 
remote areas all over the world are 
producing enormous amounts of 
clean energy. Nonetheless, a large 
number of these generating stations 
have the potential of posing an 
environmental threat to local 
ecosystems. Oil and grease have 
long been considered as one of 
the primary methods of lubricating 
the lower turbine guide bearing. As 
environmental regulations become 
more stringent, any accidental or 
operational loss of oil or grease to 
the environment is not acceptable 
and can have grave repercussions. 
This can be a serious issue in remote 
areas where detection, monitoring 
and spill clean-up can be very 
difficult due to the poor accessibility 
or unmanned operation of the 
power station.

To eliminate any risk of oil 
leakage, Thordon Bearings can 
prepare custom designed water 
lubricated turbine guide bearings. 
Solutions can range from a simple 
bearing supply to a complete 
bear ing as sembly,  supp l ied 
with the support housing and 
integrated shaft seal. Working 
w i t h  hydroe lec t r ic  t u rb ine 
equipment manufacturers and 
power station operators around 
the world, Thordon Bearings is 
not just providing bearings to fit 
an application, but developing 
bearing solutions to resolve and 
overcome bearing application 
cha l lenges .  The fo l low ing 
hydropower plants around the 
world have installed and trusted 
Thordon water lubricated turbine 
guide bearings in their plants.

About 
Thordon SXL has a proven track record and has been used in Hydro, 
Marine and Industrial applications for over 35 years. Thordon SXL offers 
a low coefficient of friction, superior adhesive wear performance and 
good resistance to wear resulting from third particle abrasion. SXL offers 
minimal to no maintenance requirements and eliminates the pollution risk 
associated with oil-lubricated bearing alternatives. 

Thordon turbine guide bearing designs allow easy installation and 
replacement without removing the split steel bearing housings or shaft. 
Thordon has over 35 years’ experience supplying water lubricated turbine 
guide bearings, for rehabilitation and new projects.

For more information check out our video at:   
www.thordonbearings.com/hydro-power/new-hydro-video

The

 of Water Lubricated 
Turbine Guide Bearings

Saratov 
Hydro Station

Centrale di  
Fabbriche

Raanaasfoss  
Power Plant

Ruskin  
Power Station

Spaulding I  
& Spaulding II
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635294 Ontario Inc.
ABB
Acorn Green Environment
Aird & Berlis LLP
Algonquin Power
American Babbitt Bearings
American Hydro Corporation
Andritz Hydro Canada Inc.
Aquatic Informatics Inc.
ARCADIS SENES Canada Inc.
ATB Riva Calzoni Hydro Canada Inc.
Axor Group Inc
BASF Canada Inc
Belzona Great Lakes Ltd
Bennett Jones LLP
Blake, Cassels & Graydon LLP
BluMetric Environmental Inc./ WESA
Boralex Inc.
Borden Ladner Gervais LLP
Bosch Rexroth Canada
Bowfin Environmental Consulting
Bracebridge Gen.Ltd.
Bridge Executive Energy Solutions LTD
Bronte Construction
Brookfield BRP Canada Corp.
Canadian Hydro Components
Canadian Projects Ltd.
Capstone c/o MPT Hydro LP
Casselman Generating Station
Chant Group of Companies
CIMA+
Coral Rapids Power LP
Corpfinance
D.M. Wills Associates Ltd.
Digital Engineering
Dillon Consultants Ltd
Diving Services
Dokis First Nation
Eaton Industries Canada Co
Ecofish Research
Eganville Generation Corporation
Embertech Industrial Inc.
Enerdu Power Systems
Énergie Kapuskasing Energy
Energy Ottawa
Fematics Canada Inc.
Forest and Land Control Inc.

GE Renewable Energy
Gedawin Novo Controls Inc.
GEI Consultants Inc
Gemini Power Corporation
Golder Associates
Gowling WLG
Grand River Conservation Authority
Gravel Power Corp
GreenBug Energy
H20 Power LP
Hatch Energy
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)
Innovative Hydro Controls
Jancal Power Ltd
Kagawong Power
KGS Group Incorporated
Kilgour Associates
Kisters North America Inc.
Kleinschmidt
KRIS Renewable Power Ltd.
L.W.M.S. Ltd.
Lizard Creek Power Inc.
Long Slide Power
Lumos Energy
Maawandoon Inc.
Madsen Controls and Engineering
Maple Reinders Constructors Ltd.
Martin Merry Reid
Mavel Americas Inc.
McGhee-Krizsan Engineering Ltd.
McLeod Wood Associates
McMillen Jacobs Associates, LLC - USA
Mearie Group
Mersen Canada Dn. Ltd.
Mississippi River Power Corp.
MOBEC Engineering
Monmet Ltd.
Morgan Geare Group

Multistream Power Corporation
Natel Energy Inc.
Natural Resource Solutions
Norcan Hydraulic Turbine Inc.
North Vista Advisors
North/ South Consultants
Northland Power
Oakville Hydro Energy Services Inc.
Ontario Power Generation - Toronto
Orillia Power
Ossberger Hydro Inc.
Ottawa Engineering
Peterborough Utilities Inc.
Pic River First Nation
Pinchin Ltd.
Planning Solutions Inc.
PowerTel Utilities Contractors Ltd.
Quinte Conservation
Regional Power
Renfrew Power Gen.
RiverStone Environmental Solutions Inc.
Sealogic Innovations Corp
Serpent River
Shaman Power Corporation
Shark Marine Technologies Inc.
SLR Consulting
SNC Lavalin
South River Power Generation Corporation
Spaans Babcock Inc.
St. Catharines Hydro Generation Inc.
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.
Traylor Bros
Vale Canada Ltd.
Voith Hydro Inc.
Willms & Shier Environmental  
Lawyers LLP
Wolverine Hydro Inc
WSP Canada Inc.
Xeneca Power Development Inc.
Yvon Picard

Proud OWA Members



 
 

Canadian Biogas Value of Biogas West 
January 15-16, 2019  
Vancouver, BC

Canadian Biogas Value of Biogas East 
March 21-22, 2019 
Toronto, ON 

National Hydropower Association 
April 1-3, 2019  
Washington, DC

ICOLD (hosted by CDA)  
June 14-19, 2019 
Ottawa, ON

HydroVision International 
July 23-25, 2019 
Portland, OR

Canadian Dam Association 
Conference & Exhibition 
October 6-10, 2019 
Calgary, Alberta

Canadian Wind Energy Association 
October 9-10, 2019 
Calgary, Alberta

Power of Water Canada  
Conference and Tradeshow 
October 21-23, 2019 
Niagara, ON

Association of Power Producers  
of Ontario (APPrO) 
November 21-22, 2019 
Toronto, ON

2019 Industry Events Listing

Expert knowledge. High quality instrumentation. Specialized service.

Hydrological
Solutions

Acoustic Doppler
Systems

Precipitation 
and Snow 

Accumulation

Sedimentation 

www.hoskin.ca | salesb@hoskin.ca | Vancouver | Edmonton | Burlington | Montréal



With a wealth of insight and 
experience in the waterpower 

industry, Aird & Berlis 
provides strategic legal advice 

to developers and operators 
on a broad spectrum of 

energy issues.

Rely on us for optimal results.

Your Source for 
Energy Matters

Scott Stoll
sstoll@airdberlis.com

416.865.4703

airdberlis.com energyinsider.ca

PMS 7549C
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