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Dear Sirs and Madam:  
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protect, conserve and restore riverine ecosystems across the province. The ORA advocates for 
effective policy and legislation to ensure that development affecting Ontario rivers is 
environmentally and socially sustainable. 
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1. Summary 
 

Hydroelectric is not clean, green or free from greenhouse gas emissions (GHG) as is commonly 
asserted by the waterpower industry and governments. Indeed, waterpower makes a significant 
daily contribution to the earth’s accumulation of GHGs into the atmosphere and has resulted in 
significant and ongoing negative effects on water quality, water quantity, ecological processes, 
fish and wildlife populations and habitat, as well as indigenous communities. Here we focus mainly 
on the issue of GHGs from hydroelectric projects. 
 
Over the past three decades, a growing body of independent research has shown that 
hydroelectric reservoirs are not emission-free in either boreal, temperate or tropical regions. In 
fact, they are a significant and ongoing source of biogenic GHGs, including methane, which in 
some instances can reach the same emission rate as gas-fired facilities. When a dam is built and 
land is flooded to create a reservoir, microbes decompose submerged organic matter and 
throughout the life of the dam, sediment from run-off accumulates behind the dam in a process 
that leads to methane, carbon dioxide and nitrous oxide emissions.  
 
However, tracking these emissions from reservoirs has been complicated and highly variable, as 
emission rates can change dramatically at different times of the year or even at different times of 
the day.  Emissions from reservoirs are highly site-specific as they are influenced by how the dam 
is managed, including water level fluctuations, stream flow velocity, water quality, sediment 
accumulation, weather events, temperature, and the size and depth of the reservoir, to name only 
a few.   
 
This is bad news because we already have a methane problem and Canada, along with 100 other 
countries, made a global pledge to slash methane emissions by 30% by 2030.   
 
Methane is a potent GHG with a heat-trapping capacity 28 to 34 times greater than carbon dioxide 
over a 100-year time scale and measured over a 20-year time period, that ratio grows to 84 to 86 
times.1   
 
The ORA is concerned that Ontario Power Generation (OPG) promotes its hydroelectricity as 
clean and non-emitting and has made over $5.5 million by privately selling Clean Energy Credits 
(CECs) to GHG polluters since 2013, as disclosed in a 25 August 2022 article by The Narwhal.2 
 
These CECs are purchased by companies and governments to offset their own emissions from 
fossil fuel-generated electricity to help reach their climate goals. A CEC guarantees that one 
megawatt-hour of electricity comes from non-emitting sources like hydro, wind, solar or nuclear.3 
 
For 10 years OPG did not disclose its CEC sales and instead actively promoted sales through its 
misleading rhetoric of clean and non-emitting hydropower.  It would be highly relevant to clients 
purchasing CECs, that hydroelectric does indeed generate significant amounts of GHG emissions. 
 
The ORA copied Ken Hartwick, OPG, on our 16 September 2022 submission regarding 
Environmental Registry posting ERO-019-5816 - Development of a Clean Energy Credit Registry, 
to inform him of the thousands of peer-reviewed third-party independent studies reporting that 
GHG emissions are generated in the hydroelectric reservoir, turbine intake, spillway and 
downstream of a hydroelectric dam.  It is not credible to believe this was news to Mr. Hartwick.  

https://www.ontarioriversalliance.ca/ero-019-5816-development-of-a-clean-energy-credit-registry/
https://www.ontarioriversalliance.ca/ero-019-5816-development-of-a-clean-energy-credit-registry/
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2. Recommendations 
 

ORA submits that selling CECs guaranteeing that hydropower is a clean and non-emitting or 
carbon-free electricity source could be considered fraudulent. With a fleet of 66 hydroelectric 
plants in Ontario and 86 in the United States, OPG has a strong responsibility to act quickly: 
 

1. If OPG is going to continue selling CECs it should be detecting, measuring and publicly 
reporting data daily, in real time, of all GHG emissions (CH2, CH4 and N2O) coming from 
each of its hydroelectric facilities and reservoirs.  

2. It is also crucial that GHG emissions and their feedbacks are effectively quantified and 
reported to the appropriate Ministers to guide decision-making toward our climate goals 
and the sale of CECs. 

3. OPG should use a sensitive drone-based system for mapping GHG daily to easily and 
cost-effectively measure all emissions within the zone of influence, including its headpond, 
turbine intake, spillway and downstream of the dam.4 

4. The Minister of Energy should reject the notion of opening the province up to any new 
hydroelectric projects. This is a crucial decision as hydroelectric dams are built to last for 
100 years or more and will continue to pollute our atmosphere for the life of the facility. 

 
What follows is background information detailing ORA’s concerns and rationale for our 
recommendations for solutions. (Underlining is for emphasis only.) 
 
3. Disinformation: Clean and Non-Emitting Hydroelectric 
 
In a January 2022 news release, the Province announced that OPG had been asked to investigate 
new hydroelectric opportunities in northern Ontario. Ken Hartwick, President and CEO of OPG 
was quoted as saying, “there will be a need for additional clean electricity, and new non-emitting 
waterpower from Ontario’s north has the potential to help fill that need”.5 
 
By 26 September 2022, Mr. Hartwick was no longer referring to waterpower as non-emitting; 
however, in a media release announcing the OPG sale of clean energy credits to Microsoft, he 
was still referring to it as “clean hydro”6.  ORA will provide our rationale for why hydro is not clean. 
 
First, let’s review the reason OPG supports this Disinformation. 
 
In 2016, Intrinsik Corp. (Intrinsik) was “retained by OPG to compare GHG emissions associated 
with various methods of energy production in Ontario over the next 40 years”.  Table E-1 (below) 
in the report claimed that Hydroelectric GHG emissions per Energy Production (g CO2e/kWh) 
was zero (0).7 It was shocking to read something so blatantly untrue, so let’s explore its rationale. 
 

7 
 
While the Intrinsic report acknowledged that “during the periods of peak emissions following 
flooding, GHG emissions may be similar to those associated with gas-fired facilities, decreasing 
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from a rate of 671 g CO2e/kWh in the first year following flooding to 238 g CO2e/kWh following 
the fourth year… the flooding of reservoirs and the emissions associated with the decomposition 
of biomass was considered to be a component of the construction phase and was not included 
within the operational stage of the current study”.7  An obvious case of willful blindness. 
 
It is totally unacceptable that the potential 100-year operation phase of hydroelectric facilities was 
totally excluded from OPG’s consideration of GHG emissions, as it has been common knowledge 
since the late 1990s that hydroelectric reservoirs are a significant source of GHG emissions, and 
that gaseous biomass continues to collect behind these dams. 
 
It is very clear in the Intrinsic report that the process of decomposition of biomass in the reservoir 
was well understood as the source of carbon and methane emissions and “similar to those 
associated with gas-fired facilities”. Yet, the Intrinsic report justified eliminating the operation 
phase by reporting that “GHG emissions associated with the decomposition of biomass are 
reported to be temporary, with some estimating a peak in emissions approximately 2 to 5 years 
following impoundment, followed by a gradual decline in emissions which may reach those found 
in natural lakes after more than 10 years (Hydro Quebec, 2016 website 8)”.    

 
This convenient assumption originates in Hydro Quebec (HQ) commissioned studies. Some 
background information: HQ hired Dr. Alan Tremblay, PhD, as a Senior Environmental Advisor 
(over 25 years ago) to oversee all the studies listed on HQ’s website. Dr. Alan Tremblay’s name 
is included in all HQ citations and, therefore, cannot be considered third-party independent studies. 
In ORA’s opinion, HQ studies are biased in favour of HQ’s interests, as they don’t jive with similar 
research in this area. HQ has blazed a trail that governments and the waterpower industry have 
been eager to follow and cite. 
 
Sometime before 2011, HQ commissioned an independent study by Eric Duchemin, Institute of 
Environmental Sciences, University of Quebec, to research GHG emissions coming from Quebec 
hydroelectric reservoirs. Duchemin has numerous citations in the study of GHG emissions coming 
from reservoirs in the northern boreal regions of Quebec. However, a close read of a 2006 
Duchemin et al study explains a lot, as Alan Tremblay was cited, “However, Tremblay et al (2005) 
did not consider bubbling fluxes (CH4) in their estimates”.9,10  
 
Also, in a 2011 Montreal Gazette news article, Duchemin said,   

“(Hydro-Quebec) has the tendency to minimize the importance of the emissions from its 
reservoirs… You transform the forest, the river, the valley into a huge immovable zone where 
you have enormous amounts of micro bacteria where a huge amount of methane is emitted 
that was not emitted before.” What’s more, Duchemin said, reservoirs continue to emit 
greenhouse gases for decades because they are the depositories for all the gaseous biomass 
in the reservoir watershed. Eric Duchemin, PhD, Environmental Sciences.11   

 
Unfortunately, this article has been totally wiped clean from the Montreal Gazette archives and 
the web; however, I am pleased to report that early on the article was posted to ORA’s website 
Blog.  Dr. Duchemin has an online presence, and his comments can easily be verified. 
 
4. Hydroelectric and its Greenhouse Gas Pathways 
 
GHG emissions of methane (CH4) carbon dioxide (CO2) and nitrous oxide (N2O) may be released 
from reservoirs to the atmosphere through four different pathways: (1) diffusive flux at the 
reservoir surface, (2) gas bubble flux in the shallow zones of a reservoir, (3) water degassing flux 
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at the outlet of the powerhouse downstream of turbines and spillways, and (4) flux across the air-
water interface in the river downstream of the dam.12  
 
As much as hydropower producers like to claim boreal stats when talking about GHG emissions, 
many if not most of OPG’s reservoirs are located in temperate regions, defined as Georgian Bay 
Ecoregion-5E, Ontario portion of the Agassiz Clay Plan Region-5S, Lake Simcoe-Rideau 
Ecoregion 6E, and Lake Erie – Lake Ontario Ecoregion-7.13 
 
A 2006 study reported that the effect of damming on methane emissions conducted in a central 
European impounded river revealed that the reservoir reaches are a major source of methane 
emissions and that areal emission rates far exceed previous estimates for temperate reservoirs 
or rivers. It showed that sediment accumulation correlates with methane production and 
subsequent ebullitive release rates. Results suggested that sedimentation-driven methane 
emissions from dammed river hot spot sites can potentially increase global freshwater emissions 
by up to 7%.14   
  

 
Fig. 1.1: CH4 Transport pathways in aquatic systems. 12 

 
Methane is generated in reservoirs from bacteria living in oxygen-starved environments. These 
microbes eat organic carbon from plants for energy, just like people and other animals, but instead 
of breathing out carbon dioxide, they breathe out methane.  
 
The fuel for these emissions is the rotting organic matter left behind when the reservoir is initially 
flooded, as well as the vegetation, litter, and organic matter that washes into the system regularly 
from rain events and seasonal flooding. Lakes and rivers can be a source or a sink of GHG 
emissions; however, when this organic matter and sediment continually accumulates in the 
reservoir behind the dam, it fuels emissions and guarantees the continued release of methane 
from the reservoir throughout the life of the dam. 
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Additionally, river networks with high nutrient and sediment loading from agricultural or 
wastewater effluent provide microbial communities with a more significant source of nutrients that 
can deplete sediment oxygen and fuel even more methane production. When water bodies 
become eutrophic, algal blooms can result in excessive nutrient loading that further enriches 
reservoir sediments that fuel methane production.15   
 
The total amount of GHGs emissions generated by a hydroelectric facility is dependent upon 
many factors, including the impounded reservoir, terrain, amount of organic matter (algae and 
plant/tree litter) in and around the reservoir, air-water temperature, reservoir depth and size, pH 
values, oxygen levels, flow velocity, water level fluctuations, wind speeds, precipitation, wetlands 
within the impoundment zone, and facility operating strategy (cycling and peaking to maximize 
power generation).  Every hydroelectric facility is unique in its complexity and operation and must 
be carefully studied and continually assessed and monitored to determine the total daily, seasonal 
and average annual GHG emissions per MWh emanating from the system.16  
 
This is why methane production varies significantly from location to location, day to day, and is 
very site-specific. Therefore, certification would need to also be very site-specific and measured 
a few times daily (at 12:00 am and 12:00 pm) to accurately evaluate GHG emissions coming from 
a hydroelectric facility and its reservoirs. 
 
5. Facts about Hydroelectric and its Clean Reputation 
 
Most governments and the waterpower industry claim that hydropower generates clean energy, 
which is understood in most circles to mean that it does not emit GHGs. However, the collateral 
environmental damage caused by dams and waterpower facilities has been well documented for 
decades, including the loss or serious decline in migratory fish species (waterpower facilities are 
key factors in the listing of some iconic fish species as species at risk in Ontario and 
elsewhere)17,18, declining biodiversity19, impaired water quality (including elevation of mercury 
concentrations in fish tissue), and are critical threats to imperilled aquatic species.20  Significant 
ecological damage from waterpower has been ongoing for many decades in Ontario and other 
locations worldwide.21  In the past, attempts to effectively mitigate many of these impacts have 
been sporadic to non-existent in Ontario. 
 
In fact, a very high environmental and socio-economic price has been paid in the past in terms of 
losses to valued natural resources due to the installation of dams and waterpower facilities. The 
socio-economic costs of these losses are generally ignored22,23 and rarely reported to the public.   
 
The hydropower industry has been extremely negligent in that there are a total of 224 
hydroelectric facilities in Ontario, including 66 owned by OPG, and only 3 with operating fishways. 
There are also hundreds of old and unsafe dams and hydroelectric facilities that no longer serve 
any useful purpose, and yet no up-front decommissioning funds have been required to remove 
them at end of life.  This is a big problem because extreme rain events pose an increased risk to 
life and property in the event of dam failure and increasing extreme rain and drought periods 
degrade riverine ecosystems.  Provincial funding must be made available to decommission these 
old and unsafe dams, and OPG could contribute some of the $5.5 million they’ve collected from 
selling CECs. 
 
A recent study out of Quebec quantified the long-term historical and future evolution of GHG 
emissions from 1900 to 2060, examining the cumulative global surface area of 9,195 reservoirs 
in four different climate zones (boreal, temperate, subtropical, and tropical) around the world. It 
reported:   
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“reservoir-induced radiative forcing continues to rise due to ongoing increases in reservoir 
methane emissions, which accounted for 5.2% of global anthropogenic methane emissions 
in 2020. We estimate that, in the future, methane ebullition and degassing flux will make up 
>75% of the reservoir-induced radiative forcing, making these flux pathways key targets for 
improved understanding and mitigation”.24 

 
“While CO2 and CH4 diffusion are modelled as decreasing with reservoir age, ebullition and 
degassing remain constant, such that these two latter emission pathways grow increasingly 
important with time. Thus, while CO2 diffusion was the dominant flux pathway in the 
twentieth century, C–CH4 emissions, mainly via ebullition and degassing, are expected to 
surpass C–CO2 around 2032 and account for 75% of reservoir C emissions by 2060. In 
addition, the higher greenhouse warming potential of CH4, relative to CO2, amplifies the 
climate impact of CH4 emissions. Furthermore, estimated fluxes do not account for future 
global temperature increases or water eutrophication changes, both of which would 
probably stimulate CH4 emissions more strongly than CO2. Methane emissions, and 
especially CH4 ebullition and degassing are expected to dominate future reservoir C-GHG 
release (39% and 32% in 2060, respectively; (Fig. 2 - below), implying that mitigation efforts 
aimed at reducing CH4 fluxes via pathways could be quite effective.” 24 

 

While temperate systems dominate global reservoir area (Fig.1), tropical and subtropical 
systems jointly surpassed temperate reservoirs as C emitters in the mid-1960s, and their 
relative contribution has increased steadily since, such that it is expected to reach 64% of 
total reservoir C emissions by 2060 (Fig.2). 24 

 

 
  

Fig.1 | Evaluation of reservoir area. a-d, Global cumulative surface area of reservoirs through time, categorized by 
climate zone (a,b) and by reservoir size (c,d). (a,c) Fractional contribution of each climate zone (a) and size class (c) 
to total global reservoir surface area through time. 24 
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  Fig. 2 | Reservoir emissions through time. a–e, Temporal trends of reservoir yearly global carbon emission rate, 
categorized by climate (a,b), by flux pathway (c,d) and by reservoir size (e,f), with the fractional contribution of each 
category to the total (a,c,e). Lighter shading after 2040 indicates higher uncertainty of values beyond that date, 
owing to the simplifying assumption that no new reservoir construction will take place beyond that year. 24 
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The study clearly indicates that carbon dioxide and methane diffusion decrease within the first 20 
or more years of a new reservoir being created (not 2 to 4 or 5 years); however, methane 
emissions through ebullition and degassing persist and can increase over time. As stated 
previously, the bulk of OPG’s hydroelectric facilities are in a temperate climate region; however,  
measurements made in boreal and tropical regions indicate they can be substantial.25,26 
 
A Swiss study of a temperate hydropower reservoir indicates that “the total methane emissions 
coming from Lake Wohlen, was on average > 150 mg CH4 m-2 d-1, which is the highest ever 
documented for a midlatitude reservoir. The substantial temperature-dependent methane 
emissions discovered in this 90-year-old reservoir indicate that temperate water bodies in older 
headponds can be an important but overlooked methane source”.27   
 
There are numerous other studies indicating that GHG emissions, primarily methane and carbon 
dioxide, are generated from all man-made reservoirs and are certainly not “clean” or “non-
emitting”.   
 
6. Disinformation: Claim of Net Zero Emissions 
 
We can never truly achieve net-zero emissions - we can only appear to reach net zero by leaving 
significant greenhouse gas emitters out of the mix. Governments cannot expect to instill 
confidence or buy-in from the public when it is only logical that we can never eliminate all GHG 
emissions.  
 
The term “net zero” has become the goal, but it is an extremely illusive and deceptive term that 
allows polluters to continue polluting while tricking the public into falsely believing they are helping 
to achieve the goal of net zero. The worst offence is that this facade distracts stakeholders from 
taking meaningful action to actually reduce their GHG emissions.  
 
It appears that the only way to reach net zero is to not count significant sources of emissions or 
to actually measure them. Presenting only the illusion of net zero will lead civilization off the 
climate cliff. The very fact that Ontario Reg. 390/18: Greenhouse Gas Emissions: Quantification, 
Reporting and Verification under Environmental Protection Act, R.S.O. 1990, c. E.19, Sec. 5. (1) 
states that the reporting threshold is 10,000 tonnes of CO2e (bundled GHGs) or more annually, 
means we’re not even counting anything under 10,000 tonnes annually – so we can only achieve 
the illusion of net zero. 
 
Similarly, corporations purchasing carbon offset credits or clean energy credits for hydroelectric 
are under the false impression that they are reducing their GHG footprint by purchasing “non-
emitting” hydroelectric power, all the while they are actually paying to fuel more GHG emissions.  
 
The only way to reduce carbon is through immediate and sustained radical cuts to GHG emissions 
in a socially just and methodical way. The oil and gas industry in Alberta is already drooling over 
the opportunities to continue drilling to produce blue or low-carbon hydrogen from their natural 
gas resources.  Ontario just announced a new facility that will produce “low-carbon hydrogen” 
instead of the well-established categories of green, blue, and grey hydrogen we are familiar with. 
 
The first step towards reducing or eliminating GHG emissions is to earn credibility through integrity 
and transparency of identifying, measuring and reporting the full lifecycle GHG emissions 
generated, including the construction, operation and decommissioning of each site-specific facility. 
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7. The Trouble with Small Hydropower 
 
Small hydro is often thought to be clean and carry fewer impacts. This is understood in most 
circles to mean that it does no harm to the environment and does not emit GHGs. However, “With 
the “clean” reputation of large hydroelectric dams already in question, scientists are reporting that 
millions of smaller dams on rivers around the world make an important contribution to the 
greenhouse gases linked to global climate change. Their study shows that more methane than 
previously believed bubbles out of the water behind small dams.” They describe the methane 
released from water impounded behind six small dams on a European River.” 28   
 
With smaller dams, storage becomes increasingly important. Reservoirs silting up or becoming 
overloaded with nutrients are common problems with major reservoirs. They are at least as 
serious where shallower bodies of water are created – the shallower a water body, the more easily 
eutrophic it can become. Likewise, methane generation occurs largely where water and sediment 
meet. This means that a shallower water body is likely to release more methane per unit area 
than a deeper water body. Shallow reservoirs are not unlike paddy fields and biomass generation, 
which are known to contribute substantially to methane emissions.29 
 
It is also important to consider that creating a hydroelectric reservoir on a previously untamed 
riverine ecosystem can transform a healthy ecosystem from a GHG sink into a relatively large 
source of emissions into the atmosphere.30  
 
New reservoir flooding also accelerates the bioaccumulation of methylmercury in fish tissue, and 
these effects can persist for 20 to 30 years or more.31,32  This can remove fish as a primary source 
of food from Indigenous and other stakeholder communities. 
 
The hydropower industry has intensified its lobbying for a new renaissance in hydroelectric 
because capacity additions of hydropower have been declining since 2013. This is due not only 
to the falling costs of competing technologies but also to a broader set of challenges, including 
high-profile cancellations, growing hydrological risks, cost and schedule over-runs, technical 
challenges, and increasing social resistance. 
 
8. Run-of-River Hydropower 
 
Other than closed-looped Pumped Storage Hydro, the only lower-impact type of hydroelectric 
power generation is run-of-river, but a true run-of-river has no water storage capacity. In fact, 
building a true run-of-river facility is often not cost-effective on smaller rivers because of the high 
construction cost and the small amount of power generated as a result of low and unreliable flows. 
The Ontario Power Authority found efficiency to be as low as 15 to 30% of Installed Capacity.33 
 
The daily, seasonal, and annual variations of small hydro operations are intermittent and 
unreliable. This is because generation peaks during the high flows of spring when power is in low 
demand and produces at its lowest during the hot summer months when consumption and 
demand are most heightened. During the low flow season of summer or during drought conditions, 
many true run-of-river and even some peaking (storage) facilities, especially on smaller rivers, 
cannot operate efficiently and must be shut down.  
 
To further highlight this point, in 2014, an analysis was conducted by the Independent Electricity 
Systems Operator (IESO) to determine the best means of electricity connection to remote First 
Nation communities and to enable forecasted growth of the Ring of Fire mining operations in 
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northern Ontario. The analysis concluded that "Northern hydroelectric generation is an energy-
limited resource known to have significantly reduced output and availability during drought 
conditions of the river system supplying these generating units.34 In fact, the recommendation of 
their report was to not build any new hydroelectric facilities but primarily to build new transmission 
lines.   
 
Run-of-river dams also accumulate sediment and litter behind the dam and release GHG 
emissions at the turbine intake, spillway, and downstream of the dam. A cost/benefit analysis 
should be required to determine whether these types of projects are environmentally and/or 
economically viable and whether they could even qualify for certification and CECs. 
 
9. Peaking/Cycling Operations 
 
Many hydroelectric facilities rely on peaking/cycling operating strategies to maximize power 
generation during peak demand hours. The hourly and/or daily water level fluctuations and 
repetitive wetting and drying effects over vast areas of the reservoir amplify the volume of GHGs 
released into the atmosphere.   
 
For instance, a 2021 study revealed that “reservoir drawdown areas, where sediment is exposed 
to the atmosphere due to water level fluctuations, are hot spots for carbon dioxide emissions. 
Researchers used monthly data based on satellite imagery and considered the size of water 
surface areas from around 6,800 dams worldwide between 1985 and 2015. For these 30 years, 
the scientists were thus able to determine exactly when, where, and for how long the dams were 
not completely filled and how large the dry areas were. On average, 15% of the total reservoir 
surface was not covered by water. Scientists used this figure to further calculate the carbon 
release from these areas. "Our calculations show that carbon emissions from dams had been 
significantly underestimated. On a global average, they release twice as much carbon as they 
store. Their image as a net carbon store in the global carbon cycle must be reconsidered." 35 
 
10. Drones: The Solution for Accurate and Efficient GHG Measurement 
 
A key challenge to measuring reservoir GHG emissions has been the lack of a comprehensive, 
accurate and sensitive emission measurement device to cover large areas at a resolution that 
allows the separation of different types of emissions. There are now ground-breaking sensitive 
drone-based systems for mapping and measuring a wide range of GHG sources, including those 
from wetlands, landfills, sewage treatment plants, agriculture feedlots, pipelines, and 
hydroelectric reservoirs and their associated infrastructure.   
 
Measurements are made on board a small low-flying drone system using a mini-optical instrument 
called a laser spectrometer that was developed by NASA’s Jet Propulsion Laboratory.  There are 
no requirements for additional ground-based instruments. Horizontal flight patterns are used to 
map and find emission sources over large areas. It is capable of measuring methane and carbon 
dioxide at extremely sensitive parts-per-billion levels.36 
 
It has come to our attention that OPG recently obtained approval from Transport Canada to 
operate unmanned and remote drones. We at ORA applaud OPG for “trying to innovate and push 
the boundaries of what drones can do. This technology is changing the way we do inspections, 
we are achieving efficiencies in costs and time, and most importantly, we are reducing the risk for 
employees working at height.”37   
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ORA strongly recommends that OPG begin the use of drone technology to detect, map and 
measure GHG emissions within the entire zone of influence of its hydroelectric facilities – in the 
upstream reservoir, turbine intake, spillway and downstream of the dam. This will ensure that 
those who have purchased clean energy credits from OPG are getting what is claimed – a clean 
and non-emitting source of electricity. All data should be placed in real-time on the OPG website 
and made available to researchers and the public.   
 
ORA is requesting that OPG be a leader within the hydropower industry by being open, 
transparent and responsible for all GHG emissions associated with its hydroelectric power 
generation. OPG must undertake accurate measurements of GHG emissions at all its facilities to 
prove that they do not exceed 10,000 CO2e annually.  
 
11. Conclusion 
 
The increasing role of hydroelectric reservoirs as GHG emitters and negative environmental 
effects has resulted in thousands of independent peer-reviewed studies laying out the facts. 
However, the hydropower industry and governments have done a thorough job of promoting 
waterpower through a powerful disinformation campaign to mislead the world into believing it is 
clean and non-emitting while turning a blind eye to the growing body of evidence to the contrary. 
 
Canada relies heavily on hydroelectric power generation at 59.5% of its energy mix and is the 
second-largest producer in the world. Ontario is well invested in hydropower at 23%, BC at 91%, 
Manitoba at 97%, Saskatchewan at 20%, New Brunswick at 21%, and Quebec at 95% of the 
electricity mix. So, it’s not surprising that Canada and its provinces are not willing to admit that 
hydropower is a significant source of GHG emissions, especially since Canada has committed to 
cutting its emissions by 30% by 2030. 
 
As covered earlier in this report, there is certainly no lack of peer-reviewed studies refuting these 
“non-emitting” claims, including a 2004 Environment Canada report that states: 

In contrast to the widespread assumption (e.g., in Intergovernmental Panel on Climate 
Change scenarios) that GHGs emitted from reservoirs are negligible, measurements 
made in boreal and tropical regions indicate they can be substantial.38  

 
It is imperative that legislation, policy, and CEC certification and guidelines properly recognize all 
sources of GHG emissions and lay the groundwork for a meaningful, measurable, and 
accountable process. If GHG emissions are not accurately identified, monitored, measured and 
reported, you will only send civilization deeper into climate peril. 
 
Further to OPG’s 86 hydroelectric facilities in the United States (US), “the US government in 2022 
included methane emissions from dams and reservoirs in its annual reporting of human-caused 
greenhouse gas emissions to the Inventory of Greenhouse Gases and Sinks required by the 
United Nations Framework Convention on Climate Change. The US Environmental Protection 
Agency researchers are working to improve how they calculate those emissions, and they’re also 
conducting a four-year study of CO2 and methane emissions from 108 randomly selected US 
reservoirs. This aims to inform a greater understanding of the amount of greenhouse gases 
emitted from US reservoirs and the environmental factors that determine the rate of greenhouse 
gas emissions from reservoirs.” Better accounting of GHG emissions can go a long way in 
establishing sound policy to effectively tackle the climate crisis. 39 Canada must also follow this 
US example. 
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The writing is on the wall as drone technology will become the premier tool for GHG monitoring 
and measurement at hydroelectric reservoirs. All studies to date have had to use cumbersome 
and inefficient methods to conduct GHG emission sampling and data collection.  It is now only a 
matter of time before the truth about GHG emissions at reservoirs is revealed. It is far better to be 
out front as a leader in the waterpower industry in Ontario and the US and commence rigorous 
GHG drone monitoring of OPG hydroelectric assets now. 
 
Turning a blind eye to the significant and ongoing environmental impacts of waterpower and the 
blatant disinformation and reasoning behind the claims of non-emitting, clean, green and 
renewable hydropower brings to mind the tobacco and oil and gas industries in the 1960s and 
1980s. The tobacco industry knew the dangers of smoking to a person’s health, yet despite the 
dangers still misled the public into believing it was safe. The oil and gas industry knew all along 
that oil and gas emissions would lead civilization off a climate cliff, and yet failed to act.  Don’t let 
the hydropower industry do the same. 
 
In closing, the ORA requests that the Minister finally remove the label of clean and non-emitting 
from hydroelectric generation. Certification will mean nothing if there is no authentic and verifiable 
science-based method of reducing Ontario’s GHG emissions. Furthermore, it would be unethical 
and fraudulent to mislead the public and corporations into believing they are paying for clean and 
non-emitting electricity when they are actually paying to fuel climate change. 
 
ORA is more than willing to work with the government and OPG to develop a new path forward in 
the monitoring, measurement and reporting of GHG emissions coming from its hydroelectric 
facilities in Ontario. 
 
Respectfully, 
 

 
 
Linda Heron 
Chair, Ontario Rivers Alliance 
(705) 866-1677 
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