- ot

L8 T B n
ONTARIO ' ! ey
RIVERS = | | :
ALLIANCE ' TR SR

SRy o il A

0 =

= Hydro Impacts 101: The Trade-offs

=

Ontario R'yer:sﬂllimeport 2015-1

e >




Healthy Rivers - Healthy Communities

Hydro Impacts 101: The Trade-offs




Hydro Impacts 101: The Trade-offs

Ontario Rivers Alliance (ORA) is a Not-for-Profit grassroots organization with a focus on healthy river
ecosystems all across Ontario. ORA is a voice for a number of member and partner organizations,
stewardships, and associations, as well as many other private and First Nations citizens. We have
come together to protect, conserve and restore healthy river ecosystems, and to ensure that
development affecting Ontario rivers is sustainable and responsible.

Ontario Rivers Alliance Report 2015-1 is the first in a series of reports to be prepared on various
topics that pertain to the health of the province’s freshwater. This Report was prepared by our
Science Committee, and will be updated periodically as new information is available.

ORA would like to thank all those who provided input into this report.

You may contact ORA by email at Info@OntarioRiversAlliance.ca

Cover Photo: Misema River - After Hydro Development, Photo credit, A. Hepburn
Below: Misema River - Before Hydro Development, Photo credit, Hatch, P13911

OntarioRiversAlliance.ca

Revision 2 — 18 January 2016
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Hydro Impacts 101: The Trade-offs

Overview

Hydroelectric power generation is often described as “clean” and “green”, and hence a preferred
alternative to “dirty” energy produced by other means such as coal-fired power plants that produce
greenhouse gases (GHGs). When people refer to hydro as clean, it's usually in the context of GHG
emissions. However, governments and utilities often use the term "clean" categorically and without
caveat or qualification. This is misleading - just because dams are not spewing out smoke does not
mean they are clean or green. Indeed, waterpower has resulted in significant and ongoing impacts to fish
and wildlife populations and habitat, to ecological processes, and to aboriginal communities.*

Dams and [associated waterpower facilities] harm the environment® and, when headponds or reservoirs
are flooded, can produce carbon dioxide and methane for decades, and possibly centuries.®*

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 267

In this report, we describe some of the many negative environmental and socio-economic impacts that
are likely to result from waterpower facilities, whether large or small.

Generally, when we think of clean and green energy, we ~
think of it as having no GHG emissions, of being non- "Panic shouldn't guide policy.... It's
polluting to the natural environment, and ecologically ludicrous to think that we must

neutral. This report will demonstrate that few waterpower
facilities are environmentally benign; however, careful and
proper mitigation can reduce some of the negative
environmental effects. Unfortunately, mitigation of many of
the more serious effects of waterpower has rarely been
required in Ontario, and has often resulted in significant
ongoirgg collateral damage spanning many decades or
more.

sacrifice all environmental
considerations to get green energy
onto the grid. It’'s not green
if it causes negative ecological
impacts.”®

Furthermore, we explain why facilities that use headponds, impoundments, diversions, or cycling and
peaking operations, can be particularly harmful to the environment. These are some of the usual tools
that are used to maximize power generation, and to take advantage of the peaking incentives offered
through Ontario's Green Energy Act (GEA) to provide power during peak demand hours.

It is clear that allowing our societies to continue to be powered by carbon fuels is not sustainable;
however, this does not mean that all renewable energy sources can simply be viewed as having no
environmental or socio-economic cost whatsoever®, or as a clean and green alternative, without a careful
and reasoned science-based assessment of the trade-offs.

With the recent promulgation of the GEA in Ontario, waterpower has been considered a green energy
source, but as Moola and Suzuki (2009) state,

Panic shouldn’t guide policy.... It’s ludicrous to think that we must sacrifice all environmental
considerations to get green energy onto the grid. It’s not green if it causes negative ecological
impacts.
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ORA believes that a much more strategic approach to water and waterpower needs to be developed
across the province before installing additional waterpower facilities. A provincial water and waterpower
strategy could ensure responsible and sustainable development that clearly takes into account the net
benefit of the ecosystem services that healthy rivers provide, as well as the cost of the physical, biological
and socio-economic impacts of a waterpower facility.

Finding the right balance is key, and balance means finding ways of sustainably realizing the benefits of
all resource values within a watershed. Balance is not a simple trade-off that maximizes one resource
value (waterpower), while diminishing or eliminating the benefits from many others (fisheries, aquatic
biodiversity, clean water, recreation, natural heritage, etc.). Such trade-offs are ill-conceived if we wish to
maintain a healthy and sustainable watershed.

Ontario recognizes that sustainable development is vital in many of its strategic documents. Sustainable
development is development that meets the needs of the present without compromising the ability of
future generations to meet their own needs.™ Ecology and the environment have been significantly
compromised by many waterpower facilities in the past, often caused by narrow one-off approaches to
approvals that have ignored the potentially significant cumulative effects on the environment, ecology and
biodiversity of a region. Unless carefully identified and mitigated, significant cumulative effects from
waterpower will occur at the watershed, regional and/or provincial scale.*

A very high environmental and socio-economic price has been paid in the past in terms of losses to other
valued natural resources due to the installation of dams and waterpower facilities. The socio-economic
costs of these losses are generally ignored*®**, and rarely reported to the public.

In 2015 we can do much better.
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Introduction

While the significant potential for environmental and social impacts of waterpower have been known for
decades, some argue that waterpower is beneficial as it makes a significant contribution towards reducing
the world's dependence on fossil fuels, it is able to store and produce power for peak demand, has a
short capital investment payback, and can have a long lifespan of 70 to 100 years. This argument has
led to substantial, and usually unnecessary trade-offs in favour of unmitigated waterpower™. However,

the benefits of waterpower must be weighed in the context of the significant costs to the environment, to
biodiversity, and to ecological, social, cultural and natural heritage values. It is rare that these trade-offs
are fully and transparently examined and reported to the public.

Twin Falls Generating
Station — Iroquois Falls,
Abitibi River, photo from
H20 Power

The public has been led to believe that all waterpower provides a clean source of energy with benign
effects because there is no smoke, no ash, and no radiation. Indeed, some mistakenly think that all
waterpower contributes positively to the climate change issue. Others tend to view river water flowing
freely as a waste unless its energy is captured for the generation of power.

For example:

Quebec is a vast hydroelectric plant in the bud...and every day, millions of potential kilowatt-
hours flow downstream and out to the sea. What a waste!
Robert Bourassa, Power from the North, 1983

The view that free flowing rivers are wasted, and having no value unless they are dammed, is commonly
expounded by developers and politicians.16 This pervasive perspective over the past century diminishes
or ignores the impacts that have occurred, and the numerous other benefits of free flowing rivers.

It is no longer acceptable to view waterpower projects as simple trade-offs of renewable energy
generation for several other valued ecosystem resources, such as clean water, fisheries, wetlands, and
healthy rivers, without effective mitigation, and without clear and transparent public and First Nation
consultation on what these trade-offs would entail.
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A recent publication noted that a simple trade-off of Valued Ecosystem Components for the benefits of
waterpower is no longer appropriate if broader biodiversity, ecological, cultural and societal benefits are to
be protected."’

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); Energy is not clean or green when it
declining biodiversity19'2°'21'22’23, impaired water quality induces significant and
(including elevation of mercury concentrations in fish ongoing collateral ecological damage.

tissue); and are key threats to imperiled aquatic species.”**®

Significant ecological damage from waterpower has been ongoing for many decades in Ontario
in other locations throughout the world.?® In the past, attempts to effectively mitigate many of these
impacts have been sporadic to non-existent in Ontario.

26,27,28 and

One of the most famous cases in North America involves the devastating cumulative impacts of
waterpower on Pacific Salmon in the Columbia and Snake Rivers.*® Similar examples occur here in
Ontario where dams are considered to be a major factor in the extirpation of Ontario’s Atlantic Salmon
stock™, one of the important causes of significant anthropogenic mortalities and decline of Ontario’s
American Eel®, and a key threat to Ontario’s declining Lake Sturgeon populations.®*3*%

Even today, a basic mitigation technique such as the installation of fish ladders at waterpower
installations is rarely a requirement. Despite known impacts on several migratory fish species in Ontario,
only a few (2-3) fish ladders have been installed on the approximately 200 existing waterpower facilities in
the province.

The construction of many new waterpower facilities is planned for Ontario, and it is crucial to understand
that whether they are small hydro projects or larger facilities, significant damage to other resource values
can occur, and will be particularly severe if their effects are left improperly identified or unmitigated. While
the environmental effects of large waterpower projects are well known, there are serious questions
regarding the sustainability of smaller projects that carry many of the same impacts. Energy is not clean
or green when it induces significant and ongoing damage.*

This report identifies some of the serious environmental impacts that can and do occur at waterpower
facilities, dispelling the myth that waterpower projects can be assumed to be a clean and green form of
power generation. Indeed, it will be clear that waterpower is seldom clean or green, and that some rivers
should not be dammed at all.*” In addition, this Report recommends some ways and means of reducing
the impacts, and of improving the regulatory process for waterpower in Ontario.
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Impacts of Waterpower

The construction of a dam on a free flowing stream changes the basic hydrological characteristics of the
watercourse.®® The velocity of the stream is reduced and subsequent changes occur in temperature,
turbidity, and water quality. These modifications affect fish and other aquatic fauna directly and indirectly
to varying degrees, depending upon the species. As water impounded by a reservoir or headpond is
necessarily held longer than water flowing in a stream, modifications to water quality and flow regimes will
occur. The period of storage will, to some degree, modify temperature, dissolved gases and suspended
solids in the water. In short, dams and waterpower facilities destroy the ecology of rivers by changing the
volume, quality and timing of downstream water flows.*

Significant changes in the habitat for many aquatic species can occur as a result of waterpower
generation.”® For instance,

With the reduction of adequate spawning areas often caused by inundation of the best gravels,
more and more fish are forced to spawn in the marginal areas of the spawning grounds. In these
marginal areas, the eggs, even though successfully deposited, may be more subject to such
unfavorable influence as freezing and/or drying, siltation and scouring with changing water levels
or poor circulation of water.*

An Environment Canada report describes the impact of dams, diversions and climate change:

Most of our current knowledge of the impacts of hydrological changes on water quality is based
on studies of the effects of Canada’s more than 600 dams and 60 large interbasin diversions,
which makes the nation a world leader in water diversion®’. Most Canadian dams store water
during peak flow periods and release flow to generate power during winter, low-flow periods.
Such changes to water quantity also modify various

water quality parameters within the reservoir and Small hydro, like large hydro projects,
downstream, the effects decreasing with distance will also alter the river’s flow regime
from the impoundment. Major examples include: and have a significant impact on the
thermal stratification within the reservoir and aquatic environment, as flow is a
modification of downstream water temperatures; major determinant of a river’s
eutrophication; promotion of anoxic conditions in ecological characteristics and its
hypolimnetic water and related changes in metal aquatic biodiversity.***
concentrations in outflow; increased methylation of - ~

mercury; sediment retention; associated changes in total dissolved solids, turbidity and nutrients
in the reservoir and discharged water; increased erosion/deposition of downstream sediments
and associated contaminants. For impoundments used for drinking water, intra-storage
processes also have serious implications for the quality of drinking water.*?

The flooded area may also eliminate productive agricultural land. This is a serious issue as Canada's
limited supply of farmland is decreasing due to rapid urban expansion and industrial development.

The permanent inundation of forests, wetlands and wildlife is perhaps the most obvious
ecological effect of a dam. Reservoirs have flooded vast areas — at least 400,000 square
kilometers have been lost worldwide. Yet it is not only the amount of land lost which is important,
but also its quality: river and floodplain habitats are some of the world's most diverse ecosystems.
Plants and animals which are closely adapted to valley bottom habitats can often not survive
along the edge of a reservoir.**

What follows is a small sampling of a great body of research that challenges the notion of waterpower as
a clean and green source of power.
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1. Small Hydro

There is no universally accepted definition for "small hydro", but generally it can range from a
nameplate capacity of a few kilowatts to 50 megawatts (MW).45 However, in Ontario micro hydro
is defined as 500 kilowatts (kW) and under, small hydro is 500 kW to 10 MW, while medium sized
hydro is 10 MW to 200 MW - anything over 200 MW is considered large hydro.*® While many of
the newly proposed waterpower facilities in Ontario may fall into the micro, small or medium sized
categories, there is ample reason to remain concerned over their potential effects.

While the effects of large hydro projects have been well known and documented since their
widespread construction began in the early 1900s, small hydro projects involve many of the same
impacts per unit of power generated47 and, cumulatively, the environmental degradation can
exceed that of large hydro projects.*®*** Small hydro, like large hydro projects, will also alter the
river’s flow regime and can have significant impacts on the aquatic environment, as flow is a
major determinant of a river’s ecological characteristics and its aquatic biodiversity*"**.

Reductions in flow caused by small waterpower can transform river ecosystems across wide
geographic ranges53 and result in a number of changes to river hydrology, including flow velocity,
sediment transport, turbidity, bed and bank stability, wetted width and water depth, and
temperature.>*>>*® Changes in hydrology can significantly alter habitat for fish and other species,
at times resulting in elimination or significant reduction in aquatic populations, and to changes in
aquatic community composition.>” Many riverine fish and invertebrate species have a limited
range of conditions to which they are adapted. The relatively recent pattern of daily fluctuations in
flow and water levels often associated with small hydro is not one to which many species are
adapted; and such conditions can reduce the abundance, diversity, and productivity of many
riverine organisms.58

A recent study examined scaled hydropower impacts in the Nu River basin of southwestern China,
where the researchers calculated impact per MW of capacity across 14 metrics between small
and large hydropower projects (with small being below 50 MW as defined in Chinese policy).
They found that small hydropower dams had greater impact per MW for 9 of the 14 metrics,
includingslgength of river channel affected and impact on habitat designated as conservation
priorities.

There are numerous scientific publications supporting the view that small waterpower is not
environmentally benign. Further research is required to determine the full range of possible
effects that small waterpower projects can have on aquatic ecosystems, and how these could be
mitigated.®%%*2

For instance, as Gower et al. (2012) explain:
Since 2002, most new renewable electricity projects in British Columbia (BC) are built

and owned by private developers. Most projects are river diversions — commonly known
as “run-of-river” or “small hydro.” While it is often assumed that these projects have

smaller environmental impacts than e ) ) N
traditional hydropower dams, the impacts of | Whether the impoundment is large or
river diversion projects can be severe, small, flooding can destroy or
especially when multiple projects are significantly alter some of the most
clustered within single valleys. The sheer ecologically sensitive areas along the
number of river diversions approved and river, including wetlands, riparian
proposed, combined with a lack of land-use zones, and spawning beds.

planning to ensure appropriate siting, are ~
threatening some of BC'’s fish and wildlife populations, and reducing their ability to cope
with stresses caused by climate change, urbanization, resource extraction, pollution and
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other threats. Impacts to social and cultural values are also an issue. The practice of
diverting rivers for hydroelectricity is relatively new in BC, and many of the potential
impacts are still not well understood or considered.®

It is argued that when the numerous impacts of river diversion bprojects are examined we may
4
conclude that they are no less harmful than large hydro dams.

Many waterpower facilities on smaller rivers in Ontario today use cycling and/or peaking
strategies to maximize power generation during peak demand hours, and this earns substantial
bonuses. This introduces new challenges to the environment as a result of the rapid (hourly
and/or daily) fluctuation of water levels, flows and velocities.

In order to maximize power generation on smaller rivers during peak demand hours, waterpower
facilities often create a reservoir or headpond (impoundment) above the dam to increase the
head and provide storage. Even with small waterpower projects, the headpond can flood many
hectares of land, extend for several kilometers upstream, and impact many more kilometers of
downstream riverine ecosystem. To further maximize the power production from a river, multiple
cascading waterpower facilities are often constructed, and can involve additional upstream
reservoirs.

Whether the impoundment is large or small, flooding can destroy or significantly alter some of the
most ecologically sensitive areas along the river, including wetlands, riparian zones, and
spawning beds. Added together, the cumulative effects on the environment and ecology of a
catchment can be substantial.

Wetlands provide important habitat for endangered species, aquatic life, migratory birds, wildlife,
and they serve to reduce erosion, filter contaminants, and help absorb or buffer the effects of
drought and flooding.?*®® When wetlands are flooded these ecosystem services are lost, and this
can have a profound effect on aquatic life, habitat, and the biodiversity and health of a river
system.

While there may be some truly low-impact run-of-river projects in Ontario that do not impede flow
or block fish passage, and incorporate turbines that cause less harm to fish than the standard
turbines, they are the exception rather than the rule.

In fact, building a true run-of-river facility is often not cost-effective on smaller rivers because of
the high cost of construction, and the small amount of power that would be produced as a result
of low and unreliable flows — as low as 15 to 30% of Installed Capacity67. The daily, seasonal and
annual variations of small hydro operations are intermittent and therefore not dependable. The
electricity produced by small hydro is unreliable because it 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 highest. During the low flow season of summer or during drought
conditions many true run-of-river and even some peaking facilities, especially on smaller rivers,
cannot operate efficiently, and often have to be shut down.

To further highlight this point, in 2014 an analysis was conducted by the Ontario Power Authority
to determine the best means of connection of remote First Nation communities, and to enable
forecasted growth to the Ring of Fire. It reported "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.®® In fact the recommendation of
this report was to not build any new hydroelectric facilities, but primarily to build new transmission
lines. A cost/benefit analysis would be necessary to determine whether these types of projects
are environmentally and/or economically viable.
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In summary, waterpower, whether large or small, can have numerous negative environmental
effects that impact other land/water uses within the watershed.®™

2. Erosion and Sedimentation

Rivers in their natural state have a highly variable process of erosion and movement of
suspended sediment that is influenced by swings in flow velocity, sediment supply, and channel
slope and consistency. The result is a dynamic and changing environment that produces a
diversity of habitat which is vital to maintaining ecological integrity.”*

Structures, such as dams, act as sediment traps, interrupting the longitudinal connectivity
of the sediment regime, resulting in decreased downstream turbidity and sediment load
that may lead to armouring of channels and

increased erosion as the system attempts “Larger waterpower facilities with

to rebalance itself. Moreover, reductions in larger installed megawatt capacities
peak flows during freshet can reduce the may be expected to disrupt sediment
river’s ability to transport materials regimes more than smaller facilities;
deposited in the main river by tributaries, however data suggest that smaller
potentially resulting in the formation of facilities can also have larger
deltas and other changes in river impacts."’®"*

morphology. Changes in the sediment (. /

regime can result in changes to quality, quantity and distribution of habitat for biological
components of aquatic ecosystems. In addition, there can be changes in migration and
movement patterns and productivity of the system. "

The natural equilibrium of extreme floods to extreme low flow conditions can be interrupted by in-
stream developments such as dams that can significantly limit the downstream continuity of fine
and course sediment movement. Reservoirs interrupt sediment transport and encourage
deposition behind the dam, effectively starving the downstream of its sediment supply.

Sediment deficiency can extend tens and even hundreds of kilometers downstream of the
dam site”, causing channel bed degradation and armouring. Intuitively, larger
waterpower facilities with larger installed megawatt capacities may be expected to disrupt
sediment regimes more than smaller facilities; however data suggest that smaller
facilities can also have larger impacts.”"®

Peaking operations, with their variable flow discharge and ramping patterns, the rate and
frequency of the water level changes, and the amount of time the station is at its maximum
discharge level, can all have a significant impact on the degree of channel and bank erosion.

A rapid increase in water level has considerable bank scouring capabilities. The amount
of time the power station discharges at its full capacity influences the degree of saturation
of the river banks, which in turn influences the degree of seepage-induced erosion that
may occur when the power station turns off. Frequent and rapid drawdowns in water
level result in considerable pore water pressures as the water drains out of the banks, so
with peaking operations the frequency of seepage induced erosion events increases,
however the severity of any one event may be less than otherwise if the power station
has not been on long because the banks will not be as saturated.”’

There are numerous direct and indirect environmental, aesthetic, and socio-economic impacts of
silt, suspended sediments and associated turbidity. These include changes to water quality,
reduced light penetration, diminished recreational values and aesthetics, as well as direct and
indirect impacts to fish, invertebrates and aquatic plants.78
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Suspended sediments can alter taste, odor, temperature and abrasiveness of water’® and reduce
levels of dissolved oxygen. Increases in sediment inputs have also been noted to decrease pH at
the substrate-water interface of streams.®® A decrease in water clarity is another obvious change
resulting from an increase of suspended solids.®"*

Finally, background suspended sediment loads can reduce the power production expectations
from waterpower facilities by infilling the associated impoundment(s) with large amounts of
sediment. This is true for large or small hydro projects; the smaller the reservoir the more quickly
it fills with sediment.®

3. Peaking’s Role in the Release of Heavy Metals

A peaking operation can result in daily or seasonal wetting and drying of upstream and
downstream soils and sediments, and peat in wetland areas. A recent study suggested that this
wetting and drying, especially in areas that have been heavily impacted by mining, can result in
the
....subsequent release of acidic, metal contaminated waters from wetlands. We believe
that in areas where historical deposition of metals and sulphur was severe, these
episodic pulses of metals could reach concentrations sufficiently high to severely affect
aquatic communities in receiving waters and cause a delay in biological recovery.®

This sulphate-release has been documented in wetland soils and riparian sediments in the
Sudbury area and elsewhere, and can result in metal release with even small changes in soil
moisture content.®®

4. Greenhouse Gas Emissions and Methylmercury

The frequent claim by governments and industry that waterpower produces green and clean
energy is understood in most circles to mean that it does not emit Greenhouse Gases (GHGS).
“With the “green” 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, showing that more
methane than previously believed bubbles out of the water behind small dams....”*® For instance,

With smaller dams storage becomes increasingly important. Reservoirs silting up or
becoming overloaded with nutrients are common problems with major reservoirs and
could be 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, and this means that a shallower water
body is likely to release more methane [CH,4] per unit area than a deeper water body.
Shallow reservoirs are not unlike paddy fields which are known to contribute substantially
to methane emissions.....%"

Flooding landscapes to create reservoirs causes flooded vegetation and soils to decompose, and
for sediment to accumulate behind the dam, resulting in net emissions of the GHGs, carbon
dioxide (CO,), and methane into the atmosphere for decades and possibly centuries following
flooding.?®® New reservoir flooding also accelerates the bioaccumulation of methylmercury, and
these effects can persist for 20 to 30 years or more. %!

Methane is a potent greenhouse gas with a heat trapping capacity 34 times greater than that of
carbon dioxide on a 100 year time scale.®? Methane is generated in reservoirs from bacteria living
in oxygen-starved environments. "These microbes eat organic carbon from plants for energy, just
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like people and other animals, but instead of breathing out carbon dioxide, they breathe out
methane."® River networks with high nutrient and sediment loading from agricultural or
wastewater effluent provides microbial communities with a large source of carbon that can
deplete sediment oxygen and fuel methane production. Algal blooms from excessive nutrient
loading can further enrich reservoir sediments.*

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%.%

In the Flooded Upland Dynamics Experiment (FLUDEX) three boreal upland areas with differing
amounts of organic carbon stores in vegetation and soils were experimentally flooded for five
consecutive years at the Experimental Lakes Area (ELA) in north western Ontario.

During the first 3 years of flooding, Matthews et al. [2005] found that forests and soils that
had been net sinks of CO, and CH,

e I
became net sources of both GHGs to the The ELARP study, on Lake 979 and
atmosphere. Net dissolved inorganic the surrounding wetland system,
carbon (DIC) production declined markedly demonstrated dramatic increases of
from the first to third years of flooding, while | 10 to 20 times, in both methylmercury
net CH, production increased [Matthews et and GHGs (carbon dioxide and
al., 2005]. Ebullition added an increasing methane) in response to flooding of
amount to net CH, production, from 0% to wetland vegetation.

5% in the first year to 50% to 145% and ~ ~

130% to 175% in the second and third years. CO, ebullition was very small relative to net
DIC production®.®’

ELA researchers created these reservoirs to explore the impacts of waterpower developments on
GHG and methylmercury production in the FLUDEX and the ELA Reservoir Project (ELARP)
studies. The indications were such that

...flooding accelerates microbial decomposition of organic carbon and releases GHGs,
and ...in reservaoirs, fish tissue concentrations of MeHg increase three to five-fold after
flooding. Concentrations typically remain elevated for at least two decades at levels that
may be high enough to affect fish reproduction and growth and the reproduction of
piscivorous waterfowl. Within a few years of flooding, MeHg concentrations in
piscivorous species (northern pike and walleye) may reach average values of 2-4 ug/g
wet weight and levels of 8 ug/g or higher in individual fish, which is much higher than the
limits for commercial sale in Canada (0.5 ug/g) and in the United States (0.3 ug/g).98

The ELARP study, on Lake 979 and the surrounding wetland system, demonstrated dramatic
increases of 10 to 20 times, in both methylmercury and GHGs (carbon dioxide and methane) in
response to flooding of wetland vegetation. Clearly, the microbial breakdown of dead plants and
organic soils resulted in the methylation of mercury already present in the system, and the
production of significant quantities of carbon dioxide and methane. 99,100

The ultimate concentration of mercury in aquatic organisms within newly inundated environments
depends on a number of factors including the biological and chemical characteristics of the water
body and sediment-water interface, including pH, dissolved oxygen, oxidation-redox potential,
sulphate concentrations, all of which affect the potential for and rate of bacterial decomposition
and methylmercury generation and transfer from sediments to the overlying water. In fact,
research suggests there is a complex relationship among various factors such as availability of
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organic material to stimulate methylation, concentration of mercury in the system, anoxic
conditions to allow methylation to occur, the portion of watershed and food chain affected by new
inundation and the ongoing flushing and attrition of methylated mercury from the system.***

Methylmercury contamination of fish tissue poses a serious risk to those who rely on fish as a
main staple in their diet. Some fish may contain mercury at high enough levels to threaten public
health and safety.

Clearly dam and waterpower reservoirs (small and large) can contribute to world GHG emissions
and these emissions must be carefully considered in attempts to address climate change or in the
development of carbon pricing actions.

In any event it is clear that a full cost accounting of greenhouse gas emissions must be carried
out before we can be assured that a decision to construct and operate waterpower facilities will
be a positive or negative contribution to climate change.'®

5. Wrong Climate for Damming Rivers

Climate change is altering hydrological cycles, meaning that historic data may no longer be a
reliable predictor of future hydrological patterns.

It has been argued that the conventional method of building dams is fundamentally flawed.
Looking at the available data, engineers decide on a flow rate and operating strategy that they
feel will optimize the infrastructure project. The problem is that historical data is not a good guide
to the future of freshwater resources - particularly now that extreme water conditions have been
exacerbated by a rapidly changing climate.*®

"Climate warming will adversely affect water quality and water quantity, as well as the magnitude
and timing of river flows, lake levels and water

renewal times." ** Drought conditions could make Healthy rivers and wetlands are the
many waterpower projects uneconomical, while key to successful adaptation to the
more extreme rainfall will heighten the risk of dam extremes of climate change.

failures and rapid release of high volumes of water.
"Climate will interact with overexploitation, dams and diversions, habitat destruction, non-native
species, and pollution to destroy native freshwater fisheries."*

Wetlands help to moderate the effects of flooding by reducing the influx of water into stream
systems immediately following rainstorms. Inadequate wetland protection, and destruction of
wetland habitats, compound the problems generated by extreme changes in seasonal rainfall.

The creation of headponds/reservoirs/impoundments to produce waterpower will often flood
wetlands, and result in the loss of that critical buffer, and ability to moderate the effects of climate
change. It is therefore crucial to assess the full range of ecosystem services (benefits and
values) that they provide, and that they are meaningfully weighed and considered before making
decisions that directly or indirectly influence wetlands.*®

Sustainable management of natural resources such as forests, soils, water, and fisheries are at
the heart of conservation, and these resources are the building blocks for green cities, energy
production, agriculture, and water supply and sanitation systems. Relatively stable ecosystems
and species dynamics are indicative of sustainable resource use, and conservation science has
been broadening this knowledge to buffer ecosystems and species from negative climate change
impacts.’®*® The loss of wetlands and climate change impacts should be part of a full cost
accounting of the impact that a proposed waterpower facility will have on climate change and
GHG emissions.
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In today’s environment of rapidly changing climate, there will be much uncertainty surrounding
waterpower projects and their economic and environmental sustainability. Most waterpower
projects have overly optimistic benefit projections, and projects could become uneconomical in
the event of reduced flow due to climate change, evaporation, and other competing demands on
water use and availability (such as expansions in irrigation, municipal water use, environmental
flows, industry, etc.). The environmental impacts of waterpower projects will be similarly difficult
to predict with any certainty under climate change conditions.

"Climate change is the critical issue of our time."* There is an urgent need to integrate climate
change into waterpower strategies and policies. Healthy rivers and wetlands are the key to
successful adaptation to the extremes of climate change. It is essential that we pursue
sustainable forms of power generation in order to conserve our life-giving freshwater resources.

Behind the question of whether waterpower facilities (particularly those with impoundments) are a
climate change solution lies a more fundamental question: is hydro actually clean, as
governments and proponents regularly assert?

One thing is certain - it is the wrong climate for damming rivers.

A better understanding of the potential cumulative impacts of waterpower under conditions of
climate change is required before we blindly add more facilities.

6. Dams and Blue-green Algae

Algae, including blue-green algae (Cyanobacteria) are a natural part of our waterways and have
existed in harmony within these environments for centuries. In recent decades nuisance blooms
of algae have increased dramatically in response to elevated nutrient levels in water and
sediments arising from anthropogenic factors such as the run-off from agricultural land, municipal
wastewater discharges, and a warming climate.

A blue-green algae bloom on Ella Lake,
on the Vermilion River system. This
bloom lasted from November of 2012
through to ice-break-up in April of 2013.
Ella Lake is used as the reservoir for the
Lorne Falls Hydroelectric Generating
Station.

Photo by Dan Whalen

Algae and blue-green algae are photosynthetic organisms that thrive and multiply in conditions of
sufficient sunlight, nutrients, and appropriate water temperatures. Such conditions are
exacerbated by the building of dams and the regulation of rivers, creating a more suitable habitat
for these organisms when nutrients are trapped and retained in impoundments, and/or flows are
impeded.*%***
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Overproduction of algae (including blue-greens) leads to blooms which, at the very least, impair

aesthetics, taste and odour of water, and worse ~

can threaten the health of humans and wildlife. "World Health Organization (WHO)
Reservoirs silting up or becoming overloaded with considers freshwater contamination by
nutrients are common problems with major Cyanobacteria, and the toxins they
reservoirs, and could be at least as serious where produce, to be a major worldwide
smaller and shallower bodies of water are created threat that can limit utilization of water
— the shallower a water-body, the more easily resources, 11112

eutrophic it can become.™? . J

Significant health risks can occur with cyanobacteria, for instance the

World Health Organization (WHO) considers freshwater contamination by cyanobacteria,
and the toxins they produce, to be a major worldwide threat that can limit utilization of
water resources. It's important to remember that the building of dams and regulation of
rivers has created more habitats suitable for cyanobacteria. The general opinion now is
that “cyanobacterial blooms” are increasing in frequency worldwide. Exposure to
hepatotoxins (microcystins, nodularins and cylindrospermopsins) has been reported to
induce several health disorders depending on the route of exposure, the quantities
absorbed and the toxicity of the cyanobacterial strain. Harmfulness ranges from minor
disorders (headaches, nauseas, diarrheas) to lethal deterioration of hepatic functions. It
is also thought that chronic exposure to low concentrations can promote liver cancer. In
1996, 60 patients died in Brazil after haemodialysis with contaminated water."****

Many Ontario rivers are a source of drinking water for private homeowners, as well as for
municipal and First Nation communities. Ingesting blue-green algae toxins can result in acute
gastroenteritis, liver and kidney toxicity and even death in humans**>**®, pets, livestock and
wildlife."*”  Children are at greater risk than adults of developing serious liver damage should
they ingl(lagst or be exposed to high levels of toxins because of their comparatively lower body
weight.

While blue-greens may not be a factor at all waterpower facilities, most do rely on impoundments
to optimize power generation. Therefore the risk of Cyanobacteria blooms should be carefully
considered as a potential impact at all proposed waterpower facilities. It should also be given full
consideration in environmental reports and reviews. At present, the cumulative effects of this and
other uses within the watershed are seldom adequately considered in the approval of waterpower
facilities in Ontario.

7. Impacts on Fish and Fisheries

Ontario fisheries are a valuable, but ecologically sensitive resource that contributes substantially
to Ontario's economy, with recreational and commercial fishing valued at more than $2.5 billion.
This includes:

e 41,000 person years of employment;

e more than 1.2 million residents and non- The effects of dams and waterpower
resident anglers, who contribute $2.2 facilities on fisheries have been well
billion annually to the Ontario economy; documented over the past century,

e adriving force for Ontario's tourism and include the loss or serious decline
industry and a key economic component in of many iconic fish species,
many communities, particularly in Northern which are renewable resources of
Ontario with 1600 licensed tourist importance to Ontario's economy,
operators generating hundreds of millions biodiversity, and natural and
of dollars in revenues annually; cultural heritage.

e more than 500 active commercial fishing o _/

Hydro Impacts 101: The Trade-offs 17




licenses, contributing more than $230 million dollars to the Ontario economy; and
e 1200 c0r1111£11ercial bait fishing licenses issued annually, with $17 million in direct sales of
live bait.

The effects of dams and waterpower facilities on fish populations and fisheries have been well
documented over the past century, and include the loss or serious decline of many iconic fish
species, which are renewable resources of importance to Ontario's economy, biodiversity, and
natural and cultural heritage. Effects include barriers to fish migration, often preventing access to
critical habitat (e.g. spawning and rearing areas), changes in water temperature and water quality
to conditions unsuitable for many native fish species, and mortality of fish due to turbines,
stranding, etc. Indeed, the effects can be so severe that waterpower facilities are often described

as important reasons for the decline and/or significant threats to the recovery of imperiled fish
Species 120,121,122,123,124,125,126,127

Sturgeon stranded in shallow water at Adam Creek GS when water levels dropped rapidly.
Photo from presentation: Adam Creek Lake Sturgeon Relocation — Is this a sustainable
management practice?

As noted earlier, waterpower can significantly alter the flow regime of rivers, dramatically affecting
habitat for many native aquatic species. Irresponsible ramping rates and failure to provide
adequate ecological flows can severely impact on natural aquatic environments. To fully
understand the effect of flow reduction on habitat quality and quantity, much work is needed at an
extremely detailed level — something not usually feasible for streams with complex channel
geometries.128 Generally speakin%, hydraulic modeling does not reveal flow patterns at scales
that are important to fish survival,"* and as such can’t provide the kind of biological
understanding necessary to determine how reduced flows will likely affect fish populations.130
Consequently, no matter what method is used to determine instream flow requirements, an
accurate prediction of the changes to the quantity and quality of the remaining habitat is not likely,
and may not be possible within the constraints of a development project. In any case, the full
impacts of river diversion or flow reduction on physical, chemical and biological conditions may
take decades or centuries to become apparent.'**3%1%
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The decline in fish populations can have significant effects on local economies. For instance, the
decline and eventual closure of the commercial sport fisheries for American Eel in Ontario is
strongly linked to waterpower and commercial fishing. Harvests had declined substantially for
many years, and the closure of eel harvesting had an important economic impact to local
communities in Ontario. American Eel landings once represented 50% of the value of the total
landed catch from Lake Ontario, but the fishery was closed in 2004 due to severely reduced
abundance.'® A similar story holds true for the now imperiled lake sturgeon.™*®

For the aforementioned reasons, the decision to install a waterpower facility should never be
taken lightly.

8. Lack of Fish Passage

Dams alter connectivity and can significantly change a river's physical and biological processes.
Large and small dam structures can fragment and isolate biological communities by reducing or
eliminating connectivity between reaches unless effective upstream and downstream fish
passage has been included.'*

Impeding the passage of migratory fish species was found to be the most significant ecosystem
impact at over 60% of the projects in a world commission on dams survey. In 36% of these
cases, the impact of the dam on migratory fish was not anticipated during project planning.™*’

_One of the mqst signific_ant reasons for the decline 4 "the historical loss of habitat through

in many species of fish in Ontario is the almost impoundment and fragmentation and
total lack of fish passage at most hydroelectric and the failure to mitigate these losses is
wa(;er c_onglrol dams. Wi}hﬁut the prg;/ision of safe likely the greatest ongoing impediment
and suitable passage, fish are unable to move :

upstream in order to access critical habit and slowllng the rfeCO\I/(ery of sub-
spawning beds; and during downstream migrations __bopu athns of Lake Sturgeon

many fish pass through the turbines and are killed inhabiting highly developed e R

or maimed. 9 such as the Ottawa River. P

The situation becomes even more critical for species such as the American Eel and Lake
Sturgeon that attempt to migrate over long distances past numerous dams in Ontario. The need
for passage and for research into more effective passageways is recognized in recently released
Recovery Strategies in Ontario for both of these species. For instance, with respect to the
American Eel, it was noted that

The cumulative effects of eel mortality during downstream migration due to hydro-electric
turbines, reduced access to habitat imposed by man-made barriers to upstream
migration, commercial harvesting in jurisdictions other than Ontario, contaminants, and
habitat destruction, alteration and disruption are amon% the most significant threats to the
survival and recovery of the American Eel in Ontario.™

In the case of Lake Sturgeon, non-fragmented habitats are critical, as adults migrate considerable
distances.™ Downstream passage through waterpower facilities and dams can cause injury or
direct mortality to all life history stages of Lake Sturgeon from exposure to extreme changes in
water pressure, cavitation, shear, turbulence or mechanical injuries, entrainment and
impingementm.141 As a result, it has been concluded that,

the historical loss of habitat through impoundment and fragmentation and the failure to
mitigate these losses is likely the greatest ongoing impediment slowing the recovery of
sub-populations of Lake Sturgeon inhabiting highly developed systems such as the
Ottawa River'*?. Lake Sturgeon in fragmented reaches of the Ottawa River exist in
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reduced numbers and have size distributions consisting predominately of larger
individuals, indicating recruitment failure'*14414° 146

Indeed, it has been recommended that management strategies should allow Lake Sturgeon
access 1<':‘11I7ong unobstructed corridors to move between feeding, overwintering and spawning
habitat.

Turbines can chop up or mortally wound fish,
such as this sturgeon from the Ottawa River.
Photo from: American Eel in Ontario: Past &
Present Abundance, Principles, Approaches,
Biological Feasibility & Importance of Recovery.
Version 5.1

The Environmental Commissioner for Ontario (ECO) stated in the 2009/2010 Annual Report that

the MNRF should require, through approvals issued under the [Lakes and Rivers
Improvement Act (LRIA)], that all new dams facilitate natural passage of fish by installing
fish ladders or other similar structures. In addition, [the Ministry of Natural Resources and
Forestry (MNRF)] should require all existing dams to be retrofitted with fish ladders or
other similar structures to facilitate safe and natural migration along the course of all
Ontario’s streams and rivers, through LRIA approvals for imfrovement or repair to
dams.'*® Five years later, the MNRF has not acted on this.*****°

The ECO further stated in the 2014/2015 Annual Report Supplement,

...ignoring the necessity for fish passage can create ecological costs for Ontario’s fish
species and river ecosystems. The ECO urges the MNRF to fix this long-standing and
significant ecological problem for existing and future projects.™*

Unfortunately, the obvious need for provision of safe and effective fish passage at many
waterpower facilities has been largely ignored in Ontario by both the federal and provincial
governmentslsz, likely as a result of intense push-back from the waterpower industry.
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9. Cumulative Impacts

"Cumulative effects are changes to the biophysical, social, economic, and cultural environments
caused by the combination of past, present and “reasonably foreseeable” future actions.">®

A cumulative impact assessment for waterpower should consider the combined effects that all
past, present and future developments could "accumulate” to produce significant impacts on the
people and environment within a watershed or region.

From the perspective of waterpower production alone, multiple cascading units on a single river,
with interconnecting impoundments can compound the impacts across a catchment and beyond.
These cumulative effects can include serious turbine mortalities***, exacerbation of water quality
and water quantity impacts, as well as severe fragmentation of aquatic and terrestrial habitats,
due to the associated construction and mere presence of infrastructure (generating stations,
hydro corridors and access roads). Many of these are ongoing, at times accumulating in their
effects for over a century.*

Nevertheless, cumulative effects are seldom adequately considered by the proponent-driven
Environmental Assessment process, and currently there seems to be no requirement or guidance
to do so in Ontario.

Even when impacts are identified, regulators seldom require effective mitigation of many of the
effects as a result of push-back from proponents. It should also be recognized that some impacts
will be ongoing throughout the life of the project, and may be irreversible.**°

For example, the Ottawa River watershed supports 50 waterpower facilities. The individual
environmental effects of these facilities have not

been effectively identified and mitigated, let alone "The accumulated effects of multiple
the cumulative effects; nor has there been any small-scale waterpower operations
meaningful attempt to do so. However, there have could amount to similar overall
been some relatively recent examinations of the environmental degradation per unit of
cumulative effects of some Ottawa River electricity generated as is caused by
waterpower facilities on mortality of downstream | . n 167

e 157.158 arger projects.
migrating eels. , as well as the effects of water

regulation in the Ottawa River on Lake Sturgeon v
and other large bodied fish communities.**"°®* Adding more facilities to this watershed makes
little sense without effective mitigation of existing effects.*®%*%

There are many more watersheds with similar environmental impacts that should be carefully
examined in the context of cumulative effects before introducing more waterpower facilities. It
may not be possible to effectively mitigate some impacts depending on the circumstances within
the watershed; however, the potential risks to other values must be evaluated, and the possibility
for mitigation of effects should be determined before the release of sites for potential waterpower
development.

Multiple power projects developed without consideration of cumulative impacts could trigger
watershed, regional, or provincial level impacts to the environment/ecology, and to biodiversity.
Under these circumstances, ‘tipping points’ or ‘thresholds’ can be exceeded for a species or
ecosystem that can be difficult or impossible to recover from - a good example may be the
decline of the American Eel in Ontario. Inaction over the past century has led to current
circumstances where recovery of eels will be difficult, but not impossible, without significant
effort.'6+16°
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The aforementioned discusses largely the cumulative impacts of multiple waterpower facilities;
however, it is imperative that cumulative effects are assessed at the appropriate regional scale™®.
Cumulative effects assessment at the individual project scale frequently addresses the wrong
perspective in time and space.™’

Some may intuitively think that local environmental impacts of small waterpower projects could be
lower than the impacts of large hydropower, and that smaller projects are relatively benign.
However, such comparisons are incorrect on several levels as discussed earlier, and also do not
account for the sum of impacts from neighbouring waterpower projects, and other past and likely
futureleignpacts from other land and water uses (e.g., mining, forestry, urbanization, agriculture,
etc.).

As a research report reminds us, "the accumulated effects of multiple small-scale waterpower
operations could amount to similar overall environmental degradation per unit of electricity
generated as is caused by larger projects."169 In fact the cumulative impacts of many small
projects can be even larger, depending on the circumstance.*’**"*
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The Class Environmental Assessment for Waterpower

Currently, all new waterpower projects under 200 MW in Ontario must meet the requirements of the Class
Environmental Assessment (EA) for Waterpower. This is a streamlined proponent-driven self-assessment
screening process for Class B projects which have potential effects to the environment that can likely be
mitigated, rather than the more rigorous Individual EA required for Category C projects that have known
significant effects to the environment.

The Class EA for Waterpower states that, "Not all undertakings subject to the EA Act need to go through
the individual EA process. There are some groups or "classes" of projects which are:
e Carried out routinely; and
e Have predictable and mitigable effects to the environment and therefore, do not warrant an
individual EA. These are known as Class Environmental Assessment (Class EA projects).” 17z

ORA has reviewed numerous Environmental Reports (ER)

pertaining to waterpower proposals. It is our observation Itis important to note that the
that in many instances the significant and ongoing environmental effects of waterpower
negative impacts that are likely to result from waterpower are neither routine, predictable, nor
projects using impoundments, diversions, and cycling and always mitigable. In fact, their effects
peaking operating strategies are not being adequately are often highly site specific.
identified much less properly addressed through the Class

EA for Waterpower.

It is important to note that the environmental effects of waterpower are neither routine, predictable, nor
always mitigable. In fact, their effects are often highly site specific. Despite the forgoing, ORA has
observed that in numerous instances many kilometres of designated zones of influence are not even
being studied in the field; therefore, any potential negative effects in these areas cannot be adequately
assessed or mitigated.

Many times ORA has raised concerns over the foregoing, as well as inadequate identification of

environmental effects, deferral of often contentious decisions to permitting processes that do not provide
for sufficient public input or transparency, insufficient public and First Nation consultation throughout the
approvals process, piecemeal planning and studies, and insufficient consideration of cumulative effects.

This proponent-led environmental screening process allows the developer to decide to what lengths it will
go to maximize power generation, what sections of the zone of influence will and will not be studied, when,
how and what information will be shared with the public and First Nations — all with very little oversight
from the regulators. The recent changes and/or weakening of Ontario’s Endangered Species Act for
waterpower further exacerbates this situation.

When there are significant outstanding issues that a stakeholder feels have not been adequately
addressed in an ER, then the only resource left open to the public is to make a Part Il Order request to
the Minister of Environment. This is a request to elevate the EA to an Individual EA - a much more
rigorous assessment that requires a Terms of Reference. However, it can be a challenging process for
the layperson to review several hundred and sometimes thousands of pages of highly technical
documents to make a submission within a 30-day comment-period, when it could at best help improve
some mitigation measures, but cannot stop the project.

In 2008, the ECO described the flawed Environmental Assessment process in Ontario as “broken”, and a
"no" decision was not a possible outcome.® This is not surprising as it is a proponent-led process from
beginning to end, and it is currently not within the power or mandate of the Ministry of Environment and
Climate Change (MOECC) to say no to a waterpower proposal under the Class EA.'™ However, if the
MOECC were to grant a Part Il Order request to elevate it to an Individual EA, they would then have the
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power to say no to a proposal — although it rarely happens.'”

been granted for a waterpower proposal.

To date a Part Il Order request has never

The ECO also reported that Class EA approaches were intended for projects that occur frequently, with
generally predictable ranges of effects and relatively minor environmental impacts. However, critics have
long argued that too many large and environmentally significant projects have been inappropriately
slipped into the Class EA fast track.*"®

The ECO revisited the topic of Class EAs again in his 2012-2013 Annual Report. In recent years the
ECO has become increasingly troubled by the repeated failure of prescribed ministries to adequately
consult the public on the development of, or revisions to, Class EAs. Prescribed ministries are failing to
post policy proposal notices on the Environmental Registry for new Class EAs or amendments to existing
Class EAs, which undermines the intent of the EBR and the public's ability to fully participate in these
environmentally significant decisions.*”’

Hydroelectric proposals under the Class EA for Waterpower are also not required to be posted on the
province’s Environmental Bill of Rights registry, and cannot be appealed through the Environmental
Review Tribunal because waterpower development receives only minimal scrutiny under the
Environmental Assessment Act.'’®

Additionally, some waterpower projects are made exempt from the Class EA for Waterpower for the
purposes of grandfathering and transitioning if the upgrade results in a less than 25% increase in
nameplate capacity, and if

constructing, operating, changing, expanding or retiring of a water power generation facility for
which no approval under Section 5 of the EA Act was required to construct; and which either
began construction before April 23, 2001 or obtained any approvals required to begin
construction and any approvals required to operate under the Environmental Protection Act or the
OntariggWater Resources Act before April 23, 2001; and was substantially completed by April 23,
2006.

Given their potential serious and ongoing negative environmental effects, which are not usually
predictable, or always mitigable, and are very site specific, waterpower projects which incorporate dams,
headponds, reservoirs, diversions, or peaking and cycling operating strategies, should be addressed
through an Individual Environmental Assessment that requires thorough cumulative effects assessment.
For the foregoing reasons, ORA believes that these types of waterpower projects should not be handled
through the Class EA for Waterpower.
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Dam Decommissioning

In Ontario there are no up-front dam decommissioning provisions required when a new or upgraded
waterpower facility is approved — unlike in the mining industry where a mining company cannot
commence or recommence mining operations until a certified Closure Plan and the associated Financial
Assurance are in place.™®

There are many reasons for why a dam may need to be removed. Sediment can build up behind a dam

and reduce its ability to generate power, resulting in an Ve

ineffective and uneconomical operation. Sediment removal Because there are no up-front dam
can be very expensive, especially where it may contain decommissioning provisions, any dams
heavy metals or other toxic elements. A dam can also that have outlived their useful life or
malfunction, become unsafe, or a community may simply that have become unsafe or

wish to rehabilitate a declining fishery. For safety reasons, uneconomical must be maintained

a dam will eventually have to be either repaired or removed. and/or removed with
Furthermore, climate studie?sg)redict increasing drought taxpayers' dollars.

conditions in North America™; therefore, future water (. /
levels and flows are unpredictable, and dams, especially on smaller rivers, may no longer be
economically viable.

Because there are no up-front dam decommissioning provisions, any dams that have outlived their useful
life or that have become unsafe or uneconomical must be maintained and/or removed with taxpayers'
dollars. ORA has advocated strongly for up-front decommissioning provisions; however, the industry's
answer is always that hydroelectric facilities can last for 100 years or more, so there is no need to plan for
that now. However, there are many older facilities that are no longer in operation and that, for safety
reasons, must be maintained by the MNRF. This is ludicrous, particularly in light of diminishing resources
for MNRF, and the owner has profited or otherwise benefited from it for years.

Another consideration is the recent focus on research into new and cleaner renewable energy
technologies that will reduce our reliance on fossil fuels and slow the advance of climate change. One of
the main advantages of waterpower is its ability to provide storage during peak demand; however, a
breakthrough in power storage or alternative forms of power generation would make this form of
generation less attractive. At the very least, the recognition of the socio-economic value of healthy
fisheries and improved water quality would be strong motivation for the removal of existing dams.
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ECOLOGO Certification

Waterpower producers and green electricity providers claiming to provide clean and pollution-free green
energy, rely heavily on the EcoLogo Certification to support their green electricity claims to their
customers. This EcolLogo certification is purported to provide the assurance of a green and low-impact
source, when in reality it may not be green at all.

The Underwriters Laboratories of Canada website states that "UL ECOLOGO Certification delivers
comprehensive value to help companies and manufacturers gain a competitive edge and win in the
marketplace by communicating that their product, service or package has reduced environmental
impact."®* EcolLogo doesn't restrict itself to certification, but is also involved in helping to market certified
companies “for the purpose of increasin% the market share of environmentally preferable products by

getting out there and promoting them”.*®

In 2012, the EcoLogo organization was criticized for being too lenient when handing out its certification to
private run-of-river hydro projects in BC. In response,

Angela Griffiths, Executive Director (ED) of EcolLogo, said, "We determined the EcoLogo certification
“We want to be a bit more robust in the criteria we're is fairly meaningless in determining
looking at. We want to look not just at fish but flow rates whether a project will actually have
and broader aspects of habitat. We're looking at adverse ecological impacts."®

leadership, best practices”.’® The ED also suggested a

standards review could be completed by 2012. However, three years have now passed and the standards
have still not been revised (Last Revised 11/2010)."%

Environment Canada started the EcoLogo Environmental Standard in 1988, and continues the rights to
the brand; however, the program is currently managed by TerraChoice, owned by Underwriters
Laboratories of Canada.

It is important to note that the EcoLogo definition for low-impact hydro-powered electricity allows for the
holding back of water in a headpond for up to 48 hours and, as long as there is authorization from the
Department of Fisheries and Oceans (DFO), allows for the harmful alteration, disruption or destruction of
habitat. These conditional authorizations are issued under the Fisheries Act by the DFO'®®; however, the
DFO has rarely required the installation of fish passage at hydroelectric facilities in Ontario, and the
harmful alterations authorized under the Fisheries Act can be substantial.

Given the numerous and significant impacts that have and do occur as a result of waterpower operations
(even when authorized by DFO), the threshold for EcoLogo certification is extremely low when it allows
for water to be held back in a headpond for up to 48 hours, or when it has not ensured upstream and
downstream fish passage. Critics say the process is not tough enough, and allows companies that have
operated out of compliance and killed fish due to inadequate controls to maintain their certification.
Indeed, Aaron Hill of the Watershed Watch Salmon Society stated, “We determined the EcoLogo
certificati%?7 is fairly meaningless in determining whether a project will actually have adverse ecological
impacts”.

A certification program that credits its label with high environmental standards should be grounded in
evidence-based science, and adherence to the guidelines assured through rigorous monitoring,
inspection and reporting programs.

The EcolLogo Certificate is misleading in that it provides the assurance of a green and ecofriendly power
source, when in reality the "low-impact hydropower" source may not be low-impact or green at all, and
could place riverine ecosystems or species at significant risk. Much more rigour must be applied,
including considerations of cumulative effects, before such certifications are issued for waterpower.
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Conclusion

As the province continues to implement its green energy mandate and considers new sites for
waterpower, it is important that all involved recognize that water is a renewable but finite resource. All
water in a watershed shares the same fate and flows to the same destination; therefore, any upstream
development will impact on all downstream waters. The lessons learned over the past century in Ontario
and elsewhere, tell us that what we do in our waterways can ultimately affect species and ecosystems
hundreds of kilometers downstream.

Few waterpower facilities can be described as clean and green given the profound negative, and often
highly cumulative, environmental and socio-economic effects that can and do occur.'®

The clear reluctance by both industry and government to develop a strategic approach to water and
waterpower, to implement an effective cumulative effects assessment policy, and to ensure adequate
mitigation, are all reasons to be concerned that little has been learned from the past ongoing and highly
cumulative negative ecological effects resulting from waterpower in the province. More must be done to
mitigate these impacts to an acceptable level. Furthermore, it is clear that their cumulative effects must
be sufficiently identified so they can be adequately addressed.

A fundamental change must occur in how waterpower is assessed, one that embraces and incorporates a
comprehensive assessment of the net benefits versus the costs of the physical, biological and socio-
economic impacts, as in the United Nation's Millennium Ecosystem Approach.™®® Such an approach would
assess the consequences of ecosystem change for human well-being, and provide the scientific basis for
actions needed to enhance the conservation and sustainable use of those systems, and their contribution
to human well-being. In other words, a full-cost accounting of the benefits and losses from such projects
is required, given their potential long lasting effects.

Ecosystem services are the benefits that people derive, either directly or indirectly, from our ecological

systems. Traditional assessments of environmental values ™
are often restricted to a consideration of the ‘use value’ of The World Economic Forum in its

an environmental asset — for example how much "Global Risks 2015" report lists "water
hydroelectric revenue could be generated by damming a crises" as its number one global risk in
river — while ignoring the broad range of benefits that would | terms of impact — beating out the rapid
result from leaving the river undammed. Clearly, when spread of infectious disease, weapons
forests are removed and/or wetlands are flooded in order to of mass destruction, and failure of
create a headpond or reservoir, the net loss of those climate-change adaptation.

ecosystem benefits, as well as the effects, must be
meaningfully weighed and considered throughout the decision making process.

It would be prudent to look to the United States (US) where the attitude towards dams has changed, and
obsolete dams are being removed at a rapid pace. In 2014 alone, 72 dams were removed and, to date,
1,185 dams have been removed across the US. "Dam removal brings a variety of benefits to local
communities, including restoring river health and clean water, revitalizing fish and wildlife, improving
public safety and recreation, and enhancing local economies.” **° This is happening now, because there
is a growing awareness that our future is reliant on the life and health of our rivers.

In the US, the re-licensing process involves a substantial Environmental Impact Statement, which
considers the project's impacts, and is then weighed against the value of the power it generates, as well
as the projected ecological value of its removal. Based on these findings, the regulator may decide not to
re-license a project, or apply a conditional approval, and maintains the ability to terminate or modify a
project’s license if they perceive it has been violated."™*
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Ontario is rushing forward with dozens of new waterpower developments that would impact upon many
rivers (see Table 1) and communities, and successful proponents will secure a 40-year contract. If the
government is going to engage in new hydro, then it should also look at removing outdated and unsafe
dams and facilities at the same pace.

Additionally, many of Ontario's older run-of-river waterpower facilities are now using peaking and cycling
strategies in response to increases in electricity prices, and "Demand Response"19 program incentives
offered by the provincial government to produce power during peak demand. Seasonal operating bands
are now conveniently being used for daily peaking operations, even though these frequent swings in
water levels and flow velocities can have devastating consequences on riverine ecosystems.
Furthermore, these operating strategies are being changed without the benefit of an environmental
impact assessment to determine what the environmental and socio-economic consequences could be.

The World Economic Forum in its "Global Risks 2015" report lists "water crises" as its number one global
risk in terms of impact — beating out the ragpid spread of infectious disease, weapons of mass destruction,
and failure of climate-change adaptation.™*®

A global risk is defined as an uncertain event or condition that, if it occurs, can cause significant negative
impact for several countries or industries within the next 10 years. Physical and environmental issues
such as water crises and failure of climate-change adaptation are now dominating the list, when in
previous years they were less prominent. While this highlights a recognition of the importance of these
slow-burning issues, strikingly little progress has been made to address them despite their far-reaching
and detrimental consequences for this and future generations.**

Steps must be taken to improve the sustainable development and use of water and waterpower in Ontario.
We must take into account both the built infrastructure and the green infrastructure as a unit working
together to improve sustainability and climate resilience. Considerations such as climate change,
downstream flow regimes, siting and design, biodiversity, water quality, and financial viability, must be
integrated into the cost-effectiveness, risk and sustainability of a project. The watershed or sub-basin in
guestion must be considered as a whole in which other human activities and the natural environment are
inseparable and should accordingly operate harmoniously for the Iong-term.195

The development of a strategic approach to water and waterpower would carefully examine where such
projects make environmental, social and ecological sense and where they do not, and would recognize
that not all serious impacts resulting from waterpower can be adequately mitigated at all sites.

In some pristine or highly developed areas, the wisest approach may be to prevent the installation of
dams. However, the more usual practice in Ontario is to release sites to proponents with the
understanding that they will identify and mitigate all significant impacts. Promises to study and address
unforeseen impacts through adaptive management after the approvals are issued can be ineffective and
risky. Strategic planning is the most effective way to designate areas that are suitable for development
and others that should be set aside to protect water quality, and sensitive species or ecosystems.

Many Ontarians are frustrated by the lack of public input into the often large scale, ongoing changes that
such waterpower projects can induce. Many times permits for such projects are issued without the public
even having knowledge of the conditions attached, or the trade-offs involved, much less having an ability
to effectively comment on them. It is little wonder that these projects are often met with fierce opposition
given the lack of transparency involved.

Viable alternatives to new waterpower do exist, and are often more sustainable and less costly
environmentally and economically. The most obvious is to improve the efficiency and sustainability of
existing power facilities, reduce the demand for power by decreasing energy consumption and
conservation, retrofitting power plants and irrigation systems with more efficient eco-friendly technologies,
and reducing losses through power transmission lines. There are also a number of renewable options
that can be considered, such as solar, wind, geothermal and biomass. Of course it is important that

Hydro Impacts 101: The Trade-offs 28




individual projects be assessed to ensure they are environmentally sustainable. Finally, there are also
several emerqing technologies, such as those related to battery storage™®®, thorium-based nuclear Molten
Salt Reactors™’, and the recycling and reprocessing of used nuclear fuel*®®, which will need to be
evaluated in the future.

It is essential that we secure an environmentally and socially sustainable freshwater future for our
children and grandchildren, so let's ensure that any actions taken today to address climate change or
power shortages are methodically researched and carefully considered to understand what the trade-offs
will be.

Future growth of waterpower must reflect the need for an evolution of perspectives that respect existing
ecosystems, cultures and human rights.***
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Recommendations

It is ORA's position that because of the significant and ongoing negative impacts to the environment that
can result from dams and waterpower projects, the following steps are required to help safeguard and
restore Ontario's agquatic ecosystems:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Waterpower projects using headponds/reservoirs/impoundments, diversions, or peaking and
cycling operating strategies, are addressed through an Individual Environmental Assessment —
not through the Class EA for Waterpower.

An Environmental Impact Assessment is mandatory for all license renewals and upgrades to
waterpower facilities — including those considered exempt under the Electricity Projects
Regulation through its transition or grand-parenting provisions.

A comprehensive and meaningful cumulative effects assessment is legislated to ensure a project
does not create an unacceptable incremental impact, in consideration of the effects of all other
waterpower projects, water diversions, mining and wastewater effluent, agriculture or other
development, at the watershed or appropriate regional scale.

An ecosystem services approach to waterpower is incorporated into the decision making process
to carefully consider and document the net benefits versus the costs of the physical, biological
and socio-economic impacts.

An evidence-based precautionary approach is incorporated into all policy and legislation to guide
the regulators in the meaningful protection of Ontario riverine ecosystems.

Environmental Assessments are directed by the Ontario Ministries of Environment and Climate
Change, and Natural Resources and Forestry, not by the proponents as is currently the case.
Regulators arrange for independent third party environmental studies for all new and upgraded
waterpower projects — to be paid for by the proponent.

Projects are located wisely — where adding roads, power lines, human activity or a river diversion
will not compromise existing parks, wilderness refuge areas, species at risk, established
recreation opportunities or cause undue risk to the public.

The ability to effectively mitigate negative environmental effects (such as methylmercury
accumulation in fish tissue, blue-green algae, other water quality and quantity issues, etc.) is
determined before the release of sites for potential waterpower development.

Consideration of Climate Change is thoroughly assessed and effectively integrated into all
waterpower strategies and policies.

Waterpower using headponds or cycling and peaking operations is removed from consideration
under the Green Energy Act, Green Economy Act, or any other incentive programs.

Where migratory fish species exist(ed), any new and/or upgraded hydro facilities are required (on
a strategic basis) to install effective upstream and downstream fish passage to ensure habitat
access, and to use turbines and/or effective bypasses that minimize fish mortality. Fish passage
should be incorporated into other types of dams as well.

Existing dam structures are reviewed to determine their effects on fisheries, and if substantial,
fish passage and other mitigation techniques are strategically and effectively provided (e.g., the
Ottawa and Trent Rivers).

Given the lack of understanding of fish bypass technologies in the industry, proponents are
required to demonstrate the effectiveness of their proposed fish bypass solutions before a
permanent dam or similar structure is built.

All proposed waterpower projects, policies, best management practices, and regulatory
amendments are required to be posted on the Environmental Registry for public review and input.
Provisions are made to allow a decision regarding a waterpower development to be appealed
through the Environmental Review Tribunal.

A fully transparent and meaningful public and First Nation consultation is required throughout all
permitting and approvals processes, including the possibility of a "no" outcome.

First Nation ‘free prior and informed consent’ is required before permitting a hydro project that
would impact on their traditional territory.

Hydro
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19.

20.

21.

22.

23.

24,

At the time of approval, developers are required to provide sufficient up-front dollar securities to
cover the future decommissioning costs of a facility.

A meaningful and comprehensive study of the cumulative environmental effects of waterpower
facilities across the province, with a focus on river restoration. This should include the
identification of facilities that could be decommissioned and removed if they are obsolete, unsafe,
or causing environmental damage which cannot be mitigated.

An Ontario Water and Waterpower Strategy is developed, using the protection and conservation
of river ecosystems as its guiding principle. Among other items, such a strategy should identify
areas where such projects make ecological and socio-economic sense, and where they do not.
Dam reservoirs contribute to world GHG emissions and must be carefully considered in any
carbon pricing or climate change action plan.

The EcolLogo Certification is significantly revised to reflect evidence-based science with high
environmental standards, and adherence to the guidelines assured through rigorous monitoring,
inspection and reporting programs.

The Province continues its focus on conservation and efficiencies to reduce power consumption.
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Table 1 — Waterpower Proposals under 10 MW with FIT Contracts:

Following is a list of small waterpower proposals that ORA has reviewed under the FIT
Program. No complete list is available to the public, so it does not reflect all current proposals.
FIT PROJECT

Installed Actual

Capacity Power

MW

MW

1 Kapuskasing River Outlet Kapuskasing lake 2.5 1.3

2  Kapuskasing River Lapinigam Rapids 8.2 4.1

3  Kapuskasing River Middle Twp. 5 2.5

4  Kapuskasing River Near North Boundary 3.8 1.9

5 Larder River Raven Falls 1.3 625 kKW

6 Ivanhoe River Third Falls 5.1 2.6

7  Ivanhoe River The Chute 3.6 1.8

8 Frederick House River  Wanatango Falls 4.7 2.3

9 Serpent River Four Slide Falls 7.3 3.7

10 Serpent River McCarthy Chute 2 1

11 Serpent River Pecors Power Small Hydro Project 2 1

12 Blanche River Marter Twp. 2.1 1

13 Vermilion River McPherson Falls 2 1

14 Vermilion River Cascade Falls 2.1 1

15 Vermilion River At Soo Crossing 4.3 2.1

16 Vermilion River Wabagishik Rapids 3.4 1.7

17 Wanapitei River Allen & Struthers 2.8 1.4

18 Wanapitei River Secord Rapids 750 kW 475 kW

19 Little Thessalon River Shaw Dam GS 200 kW 100 kW

20 Little Thessalon River Little Rapids GS 200 KW 100 kW

21 Clyde River Herron Mills Waterpower Project 156 kW 78 kW

22 Grand River Elora Hydro Electric 1 500 kW

23 Mississippi River Almonte GS 5 2.5

24  Mississippi River Enerdu Hydroelectric Project 1 500 kW

25 Twelve Mile Creek Shickluna Small Hydro Project 4 2

26 Gull River Norland Power Hydropower Project 500 kW 250 kW

27 Drag River Drag River GS 300 kW 150 kW

28 Kabinakagami River Neeskah Project 6.5 3.3

29 Kabinakagami River Peeshoo Project 6.5 3.3

30 Kabinakagami River Wapoose Project 6.5 3.3

31 Kabinakagami River Wahpeeston Project 6.5 3.3

32 Trout Lake River Trout Lake River Hydro Project 4 2

33 Namakan River High Falls Hydropower Development 4.5 2.3

34 Moon River North Bala Small Hydro Project 4.5 2.3
Total Hydroelectric Proposals - MW 115 57

Note: 34 waterpower facilities would compromise 19 Ontario rivers and their ecosystems to
generate a net of approximately 57 MW of power under the Green Energy Act. Seasonal
flows can limit actual power generated to an average of from 15 to 50% of Installed Capacity
— we have generously estimated efficiency at 50% for the purposes of this table.
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