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About the Watershed

Why a Healthy Watershed Matters

Lake Superior / Lac Supérieur

Lake/Lac Michigan

The Ottawa River is nested within the world’s
largest freshwater system, the Great Lakes-St.
Lawrence watershed. On its own, the Ottawa
River watershed has a surface area of more than
twice that of New Brunswick and larger than
many countries.

At a stunning length of 1,271 km, the Ottawa
River is the largest tributary to the St. Lawrence
River. Its flow can exceed that of all the Great
Lakes combined.

The Ottawa River is a source of drinking water
for over 2 million people. Its waters support an
incredible diversity of flora and fauna such as riv-
er otters, sandhill cranes, Blanding'’s turtles, and
lake sturgeon.
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All life depends on water. The health of our freshwater systems, in particular,
must be safeguarded as an absolute priority. And yet, we cannot protect what
we don’t understand.

After years of research, this watershed report card is presented with the fol-
lowing key objective: to use the information contained within to protect our
most precious asset, water.

A watershed is a natural border, defined by the area within which a single
drop of rain will flow toward a body of water. In the Kichi Zib1 (Ottawa River)
watershed, we are all connected by this mighty river. And this river has a lot
to tell us about how we're doing in our responsibility to care for the land and
protect the water.

“A river is a report card for its watershed.”

Alan Levere, Connecticut Department of Environmental Protection

Though the footprint of the watershed is almost exactly the unceded and un-
surrendered territory of the Anishinabeg Algonquin Nation, political and colo-
nial borders now criss-cross the landscape. There are over 300 municipalities
within, including the cities of Ottawa and Gatineau in the National Capital Re-
gion. The river itself has become a border between Quebec and Ontario for
much of its length.

And yet, you cannot protect half a river.

This report card considers the ecological health of the region from a water-
shed perspective. The vast majority of this research is new, and the results are
eye-opening. Some of the data used in the analysis has existed for decades,
and yet this is the first time it is being analyzed with a watershed lens, thereby
revealing findings that were previously unknown.

It is a complex task to measure the health of a watershed system. As wa-
ter flows over the land, into rivers and lakes, any changes or threats ripple
throughout an ecosystem. When one aspect of a watershed is pushed out of
balance, the whole, both natural and human-built, suffers.

Political borders have fractured the reality of how these natural systems work.
As a result, the Ottawa River has fallen between the cracks of political pri-

orities. Ottawa Riverkeeper, an independent charity founded in 2001, quickly
came to realize that the Ottawa River was a “data-poor” river, rarely looked at
holistically through its natural borders.

In 2018, Ottawa Riverkeeper launched the Watershed Health Assessment &
Monitoring initiative: a long-term, comprehensive project to understand 14
key indicators of watershed health and the intricate linkages between them.
Through our data collection and monitoring, we have identified key areas of
watershed health, tied them together, and looked for the ways that changes in
one can cascade into others.

This watershed report card is the first complete assessment resulting from

these efforts.
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Figure 1. Ottawa Riverkeeper’s 14 indicators come together to paint a full
picture of the current health of the Ottawa River and its watershed.
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Health Snapshot

We have assessed four categories of watershed health and
graded them based on the trends observed in their related
indicators:

The health of the Ottawa River watershed is under threat from several
sources:

® Climate change is altering seasonal cycles, including disrupting typical flow patterns and
the timing of ice formation and breakup.

® Excess nutrients from agriculture, sewers, and other sources are destabilizing the base of
the food web by accelerating the growth of primary producers.

Primary\ . . _
Productivity Biodiversity
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® Human activity is introducing new contaminants which threaten the ecosystem, often in
unknown ways
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H u m a n — dr ' Ven Ch a n ges a r e ' To combat these threats, decision-makers must take action: ‘
= » : ® Protect wetlands, forests, and healthy shorelines to preserve flow patterns, filter excess
deg ra d'n g th e Otta Wa R 've r. - nutrients, and preserve habitat

® Promote healthy land use practices to reduce the introduction of excess nutrients and
contaminants

Regulate, mitigate, and track the spread of contaminants to better understand and
combat their effect
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What Has Changed?

The health of the watershed is under threat from re-
cent human activity, notably through shifts in land use,
development, and climate change. Not all regions of
the watershed experience these impacts in the same
way, which can pose a challenge when summarising
overall patterns in watershed health. However, when
taking a closer look at all the indicators we have as-
y s sessed, several notable trends emerge. Here is a sum-
= ; ; | mary of the good, concerning, and bad news that

Concerning Bad

e An incredible number of fish species live in the e Flow patternsin the watershed are changing.
Ottawa River watershed. This rich biodiversity There are two noticeable shifts. First, spring
is worth celebrating and protecting. However, thaw and freshet are happening earlier in
fish populations are being severely affected by the year. Earlier peak flows in the spring can
alterations to the physical characteristics of the disrupt established ecological cycles, as well

g, b A - Ottawa Riverkeeper has identified in this watershed

report card.

V4 Good

Combined Sewer Overflows in the Ottawa
area - the watershed’s largest and most
populated metropolis - have significantly
decreased thanks to the introduction of the
City of Ottawa’s Combined Sewage Storage
Tunnel infrastructure project. Other munici-
palities in the region are also taking steps
to mitigate sewer overflows, reducing their
detrimental impact on ecosystems.

At a watershed scale, the region remains
primarily forested. This is excellent news for
the overall health of the rivers in the water-
shed,as forested land helps insulate fresh-
water ecosystems from threats.

watershed. Addressing these issues will ensure
fish populations can be sustained. Additionally,
current monitoring programs do not properly
capture the variety of fish species present (or
absent) due to the techniques used, making it
even harder to track changes over time.

Mercury levels in the Ottawa River are signifi-
cantly higher than expected. Comparing the re-
sults to two areas impacted by industrial pollut-
ants and contamination, Lake Ontario and Lake
Saint Pierre (on the Saint Lawrence River), we
found that the levels of mercury are consis-
tently higher in the samples from the Ottawa
River watershed, which does not have com-
parable levels of industrial activity. While these
levels are higher than expected, the average
mercury levels remain below thresholds de-
termined by consumption guidelines for 84%
of species monitored. This remains a trend to
monitor.

Areas with extensive agricultural and urban
land use in the watershed are disproportion-
ately impacting water quality through runoff
and wastewater discharge and increasing the
amount of nutrients available in the river. Over-
loading of nutrients can be problematic for
aquatic ecosystems as it can lead to excess
plant growth and algal blooms, which can have
localized negative impacts.

Left to right: Mark Bernards, Greg Marshall -Aerialphotographs.ca

as cause extreme flooding. The second shift
is prolonged periods of low flows in the
late summer. Low flows can reduce habitat
connectivity for agquatic species and result in
higher water temperatures. Both changes
were measured using 30-year time periods
and are likely the result of climate change.

Human development is adding many new
contaminants to our watershed, some of
which may have unknown consequences
for ecosystems. Microplastics, per- and po-
ly-fluoroalkyl substances (PFAS), road salt,
and nuclear waste are just some of these
contaminants, and others as of yet remain
unknown. Testing, tracking, and monitoring
for these contaminants is needed so these
can be appropriately addressed.

Anthropogenic, or human-caused, climate
change is a known threat to the Ottawa
River watershed. Climate change is already
affecting the flow patterns of the river and
will have a cascading negative impact on
watershed health.




Left to right: Mark Bernards, J K - Unsplash

Diving Deeper

Grading System

Ottawa Riverkeeper applied a variety of analytical techniques when developing
the grading system for this Report Card. We consulted existing guides, such as
WWEF-Canada’s Technical protocol for the freshwater health assessment, as well
as the U.S. Environmental Protection Agency’s Office of Water's Recovery Poten-
tial Metrics Summary Forms, to develop our grading system for the 14 watershed
health indicators we analysed.

In each of the four categories explored in this Report Card, we gave each associ-
ated indicator equal weight in the grading process. This process assures that the
analysis can be repeated consistently in the future. If an indicator lacked sufficient
data, or the collected data hadn’t yet been analyzed, these indicators were not in-
cluded in the final grade. Where possible, we've included our expectations for how
this new data or analysis might impact the final results. As we gather more data
and complete more analyses, Ottawa Riverkeeper will provide updates and addi-
tional reports on these indicators.

Our grading scale is as follows:
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Primary Productivity

Introduction

Primary productivity is the rate at
which energy from the sun is con-
verted into food through photo-
synthesis by the plants, algae, and
phytoplankton living in aquatic
ecosystems. These organisms are
the crucial foundation for the eco-
system, sustaining all other spe-
cies. Their growth and production
in lakes and rivers are influenced
by the presence of nutrients, such
as phosphorus, which in turn pro-
foundly influences the entire eco-
system.
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Figure 2. This map of the Ottawa River watershed reveals a correlation between agricultural land use
(highlighted regions) and observed algal blooms (depicted as points on the map).

Left to right: Wendy Ryan, Thibaut Petry

Algal Blooms

Algae are a natural part of an aquat-
ic ecosystem and provide an import-
ant base for the food web. However,
when there is more algal growth than
usual, algal blooms can appear. When
these blooms increase in frequency
and duration, they can damage eco-
systems. These more severe blooms
are often triggered by warm weather
and an abundance of phosphorus. Al-
gal blooms are expected to become
more common as the effects of climate
change are felt in the watershed and
water temperatures rise.

The governments of Quebec and On-
tario only track data on Blue-Green al-
gal blooms, because these blooms can
pose a significant health risk when they
produce toxins. However, as an indica-
tor of watershed health, it is important
to track all types of algal blooms to
better understand their frequency and
the factors that may influence them. To
have a better understanding of where
algal blooms appear in the watershed,
Ottawa Riverkeeper created a commu-
nity-based monitoring program which
encourages community scientists to
track the presence of algal blooms
throughout the summer and fall.

Given the relationship between excess
phosphorus and algal blooms, we can
see that blooms tend to be observed
where there is a higher concentration
of agricultural land in the watershed
(see Figure 2).

There are multiple types of algal bloom. Ot-
tawa Riverkeeper has received reports from
community scientists about two types of
blooms, those caused by Green algae which
tend to appear as stringy or fluffy mats on
the water, and those caused by Blue-Green
algae (also called cyanobacteria) which tend
to look more like spilled paint or soup.

Green algae




Phosphorus is required for plant
growth, including aquatic plants. Given
that many species rely on plants and
plant growth at different times in their
life cycle, phosphorus levels can have
massive impacts on an entire ecosys-
tem. When too much phosphorus is
present, more nutrients can accumu-
late in the downstream sections or a
river system, contributing to excessive
plant growth and algal blooms.

Adequate data on total phosphorus is
not available for all sections of the wa-
tershed. For this reason, Ottawa Riv-
erkeeper worked with community sci-
entists who collected water samples
throughout the spring and summer,
helping to fill these data gaps. Samples
were sent to a laboratory for analysis,
and these results were compiled for
this report.

How land is used around a body of
water will impact the levels of phos-
phorus in the water. Data backs this
up for the Ottawa River watershed
as, in general, areas with a higher per-
centage of agricultural activities also
have higher concentrations of total
phosphorus (see Figure 3). The types
of agricultural practices used can influ-
ence the amount of total phosphorus
that runs off into rivers and streams
and have a strong impact on the over-
all concentration of total phosphorus
present in waterways.
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Figure 3. Correlation between phosphorus levels and
land use in the sub-watersheds of the Ottawa River.

*James Baltz- Uhsplash

Chlorophyll-a is a pigment that allows
plants to photosynthesize. Measuring
the presence of this pigment in the
water gives a good indication of how
productive an ecosystem is, and its
ability to support further plant growth.
A healthy ecosystem maintains a con-
sistent range of Chlorophyll-a — not
so low as to suggest a lack of plant
growth, but not so high as to indicate
an overgrowth of primary producers.

Government data for Chlorophyll-a is
available throughout the portion of the
Ottawa River watershed within Que-
bec, however, much less data is avail-
able from Ontario. Though Ottawa
Riverkeeper launched an initial com-
munity-based monitoring project to
track Chlorophyll-a and help fill these
data gaps, there were significant chal-
lenges to its implementation. We are
now considering new methodologies
or approaches to gather comparable
data in Ontario.

When analyzing the available data, it
showed that the Ottawa River water-
shed has overwhelmingly good levels
of Chlorophyll-a, at least on the Que-
bec side. Due to the correlation be-
tween phosphorus and plant growth,
we anticipate that data from Ontario,
where phosphorus levels are higher,
would also have higher levels of Chlo-
rophyll-a.

Findings
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Introduction

Healthy aquatic ecosystems can
support a wide range of species
and organisms. A variety of fish,
birds, reptiles and mammals can
be observed throughout the wa-
tershed, while the small insects,
bacteria, and molluscs are harder
to spot, they also play important
roles. The presence or absence
of species can be a clue to the
health of a river ecosystem and
what stress it might be under,
especially when changes are
tracked over time.
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Invasive Species are a threat to na-
tive biodiversity. These are species
introduced to a region where they
were not naturally found, through in-
tentional, unintentional, or accidental
human activity, and that are known to
be harmful to native biodiversity. They
can outcompete local species for re-
sources or predate on them directly.
Therefore, despite seeming to add to
the biodiversity of a region, introduc-
ing invasive species is often extreme-
ly detrimental to the overall health of
ecosystems.

To collect data on the presence of in-
vasive species, we developed an in-
formation guide, shared stories and
information with community scientists,
and used social media to drive inter-
est in reporting invasive species to our
website or on existing crowd-sourced
sites people were already using. We
then compiled the data to complete
the analysis.

There was a higher diversity and num-
ber of invasive species reported in areas
with large populations (see Figure 4).
Of all the reports received, 65% came
from the Rideau, Mississippi, and South
Nation sub-watersheds. This predomi-
nance may be a result of reporting bias
as areas with high population density
may also have an increased likelihood of
reporting. They may also be under more
pressure as they are popular areas to
boat and fish. Many aquatic species are
easily transported from one region to the
other through equipment or on boats if
not properly cleaned.

- Fish Richness

Fish Richness is measured by the
number of fish species found in a giv-
en area. Available data from historical
sources gives an estimate of 86 spe-
cies of native fish within the Ottawa
River.

The sampling of environmental DNA
(eDNA) has emerged as a modern
technique for measuring which spe-
cies of fish are present in a body of
water. Ottawa Riverkeeper collaborat-
ed with researchers from the Univer-
sity of Guelph’s Centre for Biodiversity
Genomics to collect over 500 samples
of eDNA from Hudson to Ville Marie,
Quebec to try and fill some of the data
gaps in the existing fish data collect-
ed by Ontario’'s Ministry of Natural
Resources and Forestry. Although the
results from this eDNA sampling have
yet to be analyzed, this method shows
great potential to explain more about
fish richness, especially concerning
rare or harder-to-catch fish that have
not been reported in recent years.

Habitat fragmentation has significant-
ly altered the ability of fish to move
through rivers within the Ottawa River
watershed. This has had a devastating
impact on American eels which can no
longer migrate into or out of the Otta-
wa River, resulting in a 99% decline in
their population and extirpation from
the upper reaches of the river. Frag-
mentation also restricts the movement
of lake sturgeon, a fish species which
can migrate hundreds of kilometres
during their lifespan.

Changes to fish communities, such as
habitat loss and fragmentation or pref-
erential fish harvesting, can alter the
number and distribution of fish species
present. When some of these species
have a stronger influence on the river’s
ecosystem, this shift in fish communi-
ties can have additional impacts on the
ecosystem and biodiversity overall.

16
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Benthic Invertebrates

Benthic invertebrates are small ani-
mals that live at the bottom of rivers
and lakes. These benthic species —
leeches, small crustaceans, and the
larval forms of insects — can have
drastically different tolerances for pol-
lution and allow for water quality to
be considered over a longer time pe-
riod. It can be challenging to be on a
site to collect a water sample when a
pollutant is present in the water, but
the impact of these contaminants can
be captured through the composition
of the benthic invertebrates present.
Monitoring reference sites can help
to identify which species are found in
a region and therefore is used as an
indicator of water quality for similar
streams in the region.

Ottawa Riverkeeper, Kitigan Zibi An-
ishinabeg, and Kebaowek First Nation
have been working together to con-
duct benthic invertebrate monitoring
at small streams throughout the wa-
tershed. The focus has been on collect-
ing reference site data to have enough
information should a comparison be
needed for a site impacted by a con-
taminant or disturbance. The data has
been added to the Canadian Aquatic
Biomonitoring Network (CABIN) and
the samples are analyzed at the Uni-
versity of Guelph’'s Hajibabaei Lab in
the Centre for Biodiversity Genomics
as part of the STREAM program.

Given that the sites are predominantly
reference sites, there is a healthy va-
riety of benthic invertebrates present
including mayflies, caddisflies, and
stoneflies. We have even caught sal-
amanders when sampling; these sen-
sitive amphibians are quickly released
back into the streams.

Water Mercury

Mercury is found naturally in very
small quantities in river systems
around the world. In its most toxic
form, methylmercury, it is known to
affect the nervous systems of verte-
brates. The geology, topography, and
land cover of the Ottawa River water-
shed have been shown to allow the
mercury present to be converted into
methylmercury.

The presence of mercury in the water-
shed was assessed using data avail-
able from provincial fish consumption
guides. Data was available for approx-
imately 26,000 records, which includ-
ed 37 different species at around 540
sites from 1970 to 2022.

Mercury levels in fish samples from
the Ottawa River watershed are low-
er than they were in the 1970s when
this data was first available. This can
be attributed to policies that helped to
reduce emissions of mercury in Ontar-
io and Quebec as well as agreements
to mitigate the incidents of acid rain.
These regulatory steps had an overall
positive contribution to aquatic health.

Katy Alambo

While most fish in the Ottawa River
watershed have mercury levels below
the Canadian threshold of 0.5 ppm, the
watershed's average concentration
is higher than Lake Ontario and Lac
Saint-Pierre, both of which are known
to typically have higher levels of con-
taminants due to various industrial ac-
tivities. This discrepancy is likely due to
the Ottawa River watershed's geology
and the prevalence of dams, rather
than any specific industrial sources.

While mercury levels remain low-
er than in the 1970s, mercury levels
in fish have been increasing in re-
cent years. Various factors contrib-
ute to higher mercury levels, includ-
ing mercury emissions, atmospheric
emissions, land-use change, climate
change, flooding from dam infrastruc-
ture, higher temperatures, wastewa-
ter, and invasive species.

Findings




Introduction

Lakes and rivers can vary signifi-
cantly based on the physical and
chemical qualities of the water
they contain, and the land through
which they flow. These character-
istics have substantial impacts on
the ecosystems that form in and
around rivers.

Discharge m?/s
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® 2023
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5,000

Peak flows
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Late fall / early winter high water levels

2,000 Start of the spring freshet
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January  February March April May June July August September October November December

Figure 5. High variance in flow levels at the Britannia location. This is a useful reference when con-
sidering flow pattern changes in the watershed.

Martin Lipman

Flow

The flow of a river is influenced by
several factors within a watershed; to-
pography, land cover, characteristics of
rainfall, as well as the amount of snow
and when it melts. High flows increase
the ability of a river to transport sedi-
ment through erosion and cause dam-
age to built infrastructure. Meanwhile,
low flows can impact ecosystems by
reducing the amount of suitable hab-
itat available to fish and other aquatic
organisms.

The flow data used in our analysis was
obtained from long-term monitoring
stations located along the Ottawa Riv-
er and its principal tributaries. The data
was obtained from the Water Survey
of Canada’s National Water Data Ar-
chive and Ontario Power Generation.
For the Ottawa River at Carillon, only
monthly mean data was available from
the Ottawa River Regulation Planning
Board which limited some of the analy-
sis that could be completed. Seventeen
active stations with an average flow of
over 10 m3/s and data available for at
least 50 years were selected. Guidance
for the analysis was provided through
WWEF-Canada’s Technical protocol for
the freshwater health assessment.

The spring freshet, a period of fast-
er flow due to snowmelt and seasonal
rainfall, has been occurring earlier in the
year. For the Ottawa River watershed,
the changes to the timing of the spring
peak flow are approximately 0.8 days/
decade earlier, which, while slower than
the average across Canada (2 days/de-
cade), is a concern. The shifting flow

patterns in the Ottawa River and its trib-
utaries also capture higher flow in many
regions. Of the 16 stations analyzed,
62.50 % show an increasing trend in
peak flow over time, while 68.75% had
an increase in medium flow when com-
pared between two time periods (1961-
1990 and 1991-2020).

Both the total number and the cumu-
lative number of days with low flow
during the late summer were also as-
sessed, and both have been increasing
in many parts of the watershed. Longer
periods of low flows are likely placing
greater stress on aquatic ecosystems
which may also coincide with increased
temperature and decreased dissolved
oxygen. Climate change is likely influ-
encing these prolonged periods of low
water flow, but dam infrastructure which
maintains recreational water levels in the
summer months may also be contribut-
ing to this situation.

The combination of these two long-term
trends is a cause for concern. They may
lead to the reduction or displacement
of native fish species and can have
far-reaching, ecosystem-wide impacts.

20



Water temperature impacts both the
biological and chemical makeup of
aquatic environments. It influences
both plant and animal growth, as well
as the ways in which materials dissolve
in the water. Biological activity slowly
increases as temperatures rise, until
reaching temperatures after which in-
creases will harm aquatic organisms.
The same effect can occur at lower
temperature ranges if the increase in
temperature happens quickly.

Ottawa Riverkeeper collaborated with
many people in different regions of
the watershed to track temperature
data in rivers and streams. This includ-
ed installing 41 data loggers in small
streams that were accessible by road.
Despite efforts to secure these devices
and make it clear that they were part
of a research project, some of the log-
gers were removed from the streams
in which they were placed.

Of the data collected, the most con-
sistent sites were all from the Cou-
longe River watershed and shared
by the Nagadjitodjig Aki (Guardians
with the community of Kitigan Zibi
Anishinabeg). This data shows that
larger bodies of water have more sta-
ble temperatures than smaller ones.
Small bodies of water fluctuate quite a
bit more, and they tend to get warm-
er faster, which can be a source of
increased stress on the ecosystem.
These fluctuations in temperature
make smaller bodies of water more
vulnerable to climate change and other
disturbances. Notably, where riparian

connectivity is intact, the shrubs and
trees along the shore provide shade
which can cool the water and slow
the flow of stormwater. Therefore, a
healthy shoreline can reduce both the
fluctuation in temperature and the
maximum temperature overall.

Ice formation and breakup are import-
ant to river systems, as they impact
water chemistry, biological activity,
and the physical processes that affect
watersheds. “lce on” is the point at
which a body of water is fully covered
by ice, and “ice off” is when that ice
completely disappears.

Ottawa Riverkeeper collected obser-
vations about ice on and ice off from
community members, who submitted
the dates that ice on was observed in
the early winter and when ice broke
up in the spring. There was also his-
torical data which was consulted to
determine baseline trends. Additional
sources of ice on / ice off data are col-
lected by IceWatch.

Of the sites where data has been avail-
able for over 20 years, 75% show signs
thatice is dissipating earlier in the year.
This is in line with the findings that
spring freshet is occurring earlier in the
year, highlighting the impact of higher
temperatures on the spring melt.

The amount of oxygen that is avail-
able in the water is crucial to aquatic
organisms. The level of dissolved ox-
ygen varies more in aquatic environ-
ments than oxygen levels in the at-
mosphere. It can be affected by water
temperature, fluctuations in flow, and
the amount of plant activity, including
algae, in the water.

Dissolved oxygen data is collected
by Ontario’s Ministry of Environment,
Conservation and Parks. Similar data is
not available in Quebec. This data does
show that for the majority of the sites,
but not all, dissolved oxygen concen-
trations are very good. However, fur-
ther research is needed to monitor dis-
solved oxygen across the watershed
more consistently.

Data has shown dangerously low lev-
els of dissolved oxygen concentrated in
the South Nation River. This tributary
of the Ottawa River is in the southern
part of the watershed and has a lower
average flow rate than other tributar-
ies. The low dissolved oxygen levels
may be related to high nutrient con-
centrations in the area (see Figure 3).
High levels of nutrients lead to plant
growth and algal blooms, which then
consume oxygen in the water when
they decompose as well as the slower
velocity of the river.
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Human Development

Introduction

Human activity can have huge
ramifications on watershed
health. Changes to the surround-
ing land and the introduction of
substances to the environment
can be the source of major detri-
mental health impacts. Maintain-
ing natural spaces such as forests
and wetlands, as well as healthy
riparian buffers, can help mitigate
these impacts.

77.3%
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Figure 6. Overview of the relative land use in the Ottawa River watershed. Each dot roughly cor-
responds to 1% of land, which helps illustrate the vast amounts of forest cover and relatively low
levels of development at a watershed scale. The geographic placement of land use is not accurate
but positioned to lightly match corresponding land use trends in regions of the watershed.

Martin Lipman

M7 Land Use

The land around a river or lake has a
huge potential to influence it, especial-
ly if the nature of that land changes.
Most of the land in the watershed, just
over 77%, is forested (see Figure 6).
To date, around 10% of the land in the
watershed has been altered to support
human activities, including agriculture,
municipalities, and other industrial ac-
tivities. Wetlands and water make up
the remaining land use.

Land use for the watershed was deter-
mined from a 10m land use layer de-
veloped using Google Earth Engine, a
cloud-based image analysis platform
that used JavaScript to help determine
the appropriate classification of the
watershed. This work was completed
through a collaborative project with
Carleton University.

Agriculture comprises the most signifi-
Agriculture comprises the most signifi-
cant change in land use brought about
by humans. This shift is concentrated
in two areas: the southeastern and the
northwestern parts of the watershed.
Notably, these regions also correspond
to high total phosphorus concentra-
tions (see Figure 3) and where algal
blooms are most often observed in the
watershed (see Figure 2).

Recently harvested forest was the
most challenging land use to classify
and may be underrepresented in this
analysis, and at times, meadows or
fallow fields may be misclassified as
recently harvested forest cover. Even
with this taken into consideration, this

land use change remains a low to very
low threat to the health of the wa-
tershed when using WWF-Canada’s
Technical Protocol For The Freshwater
Threats Assessment.

Riparian Connectivity

The riparian zone is the transition
space between aquatic and terrestri-
al ecosystems and is crucial for river
health. A healthy shoreline provides
habitat, shade, erosion protection,
and can also absorb or filter pollutants
from entering the river. It plays a vital
role in connectivity between the wa-
ter and the land. Human activity rou-
tinely changes the makeup of riparian
zones, most often through the removal
of vegetation and the addition of hard,
non-absorbing materials. This inter-
rupts the connectivity and interaction
required by these two linked ecosys-
tems to thrive.

It is very challenging to analyze ripar-
ian connectivity for a watershed the
size of the Ottawa River watershed.
For this report card, a full analysis of
the disruption in riparian connectivity
was not completed. However, ripari-
an connectivity loss occurs most often
where there have been significant hu-
man activities and this was considered
in the assessment.
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Overflows

Combined Sewer Overflows (CSOs)
are when sewage from cities is dumped
into waterways, typically as a result of
rainy weather overwhelming a com-
bined sewer system’s capacity. They
can deliver pollutants, extra nutrients,
and harmful bacteria and pathogens to
the river.

@ Ottawa Riverkeeper commissioned

Fondations Rivieres to produce a re-

port of incidents of CSOs and the per-

formance of wastewater treatment

facilities. The scope of this work was

restricted to Quebec municipalities,

prioritizing those on the Ottawa River

as well as those on tributaries with-

in proximity to the Ottawa River. It is

worth noting that comparable infor-

mation is publicly available in Ontario.

The report confirmed that larger mu-

nicipalities are responsible for the ma-

jority of CSO events as well as releases

of partially treated wastewater during
heavy rainfall events.

@ Most CSOs in the Ottawa River water-
shed occur within the National Capital
Region, given that it is the most heavily
populated region. The number of inci-
dents has gone down recently thanks

to the construction of the Combined
Sewage Storage Tunnel in the City of
Ottawa. This large piece of infrastruc-

ture stores excess runoff and prevents

it from being released into the river. It

is limited by its maximum capacity, as

the system can still be overwhelmed
during large rainfall events. Howev-

er, since its introduction in 2020, the
number and volume of CSO events in
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Figure 7. Decreases in CSOs from the City of Ot-
tawa over time, including a considerable dip after
the opening of the Combined Sewage Storage
Tunnel in 2020.

Robbie Palmer - Unsplash

the city of Ottawa have been signifi-
cantly reduced (see Figure 7).

While not as considerable as the ini-
tiatives taken in Ottawa, other munici-
palities, including Gatineau, have taken
steps to reduce the number of CSOs
and the volume of sewage discharged
in their municipalities. This includes
investing in monitoring equipment to
capture when and for how long over-
flows occur, separating combined
sewer infrastructure, and investing in
green infrastructure to reduce the vol-
ume of stormwater runoff. There is still
much to be done, but each of these
steps is an improvement to this com-
plex and costly issue.
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Changes in land use are often examined at the
watershed scale. As the Ottawa River water-
shed is predominantly forested, at this scale
land use in the Ottawa River appears to be in
good health. However, development does not
occur equally across the watershed. This cre-
ates areas where changes which negatively
impact ecosystems over time are experienced
more significantly.

In growing urban centres near the river, and with
the expansion of agricultural lands in southeast-
ern Ontario and the northwestern part of the
watershed, some areas of the watershed have
changed more dramatically than others. These
areas also correspond to where CSOs occur and
reports of disconnected riparian areas. Further
understanding of the impact of development at
a local scale shows that parts of the Ottawa Riv-
er and its tributaries are much more degraded
than others.

Focused efforts are required in regions where
land use changes have significantly impacted
ecosystems. Remaining wetlands, forests, and
natural spaces need to be preserved, and ri-
parian connectivity should be restored through
shoreline preservation and planting. Momentum
should be maintained on reducing the influx of
nutrients to the river in developed areas, by con-
tinuing to limit Combined Sewer Overflows and
reducing nutrient runoff from agriculture.

Grade
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Contaminants of Emerging

Concern

Introduction

There are many ways that human activity is having an im-
pact on the river and freshwater ecosystems beyond the 14
indicators identified within Ottawa Riverkeeper’s Water-
shed Health Assessment and Monitoring initiative.

Contaminants of emerging concern are substances that
have been or are being introduced into the environment and
that persist for a very long time. They have detrimental or
poorly understood consequences. As a result, they are some
of the most challenging threats to address in a watershed.

Below are the contaminants of concern that Ottawa River-
keeper has been looking into. This is not a conclusive list,
and there are others that we have not been able to study in
a meaningful way.

Radioactive Waste

Chalk River Laboratories, roughly 200 kilometres upstream of
Ottawa-Gatineau, opened in 1944 during the Second World
War. It has since been a site of research and development for
the nuclear industry in Canada. These activities create radio-
active waste, a broad category of contaminants which pose
threats to freshwater health.

Historical events at the Chalk River Laboratories site have re-
sulted in pollution and contamination from radioactive waste.
This includes the melt-down of an experimental reactor in
1952 which led to a significant amount of contaminated wa-
ter penetrating the ground beneath the facility. Legacy waste
from past activities continues to be of concern despite many
steps to address these waste management areas on the Chalk
River Laboratories site. In addition, the site is currently be-
ing revitalized for future research including a proposal Small
Modular Reactor (SMR) and the construction of an Advanced
Nuclear Materials Research Centre.

Ottawa Riverkeeper has worked on developing a better un-
derstanding of the operations at Chalk River Laboratories and
how these operations are regulated. This includes participat-
ing as intervenors in key process steps such as the proposal
for the Near Surface Disposal Facility (NSDF), the Operating
Licence Renewal Hearing for the Chalk River Laboratories
site, and in the 2018 Regulatory Oversight Reports.

Beyond our work within the watershed, Ottawa Riverkeep-
er also intervened in the development of a federal policy for
addressing radioactive waste that was generated from activi-
ties other than from nuclear reactors. Our submissions argued
that stronger regulations from the federal department were
necessary to manage radioactive waste. Ottawa Riverkeeper
has consistently advocated for the precautionary principle to
be applied to all aspects of radioactive waste management for
both new policies and when licensing facilities.

Left to right: Martin Lipman, Melissa Mascarenhas

Microplastics

Microplastics are small plastic particles intro-
duced into the natural environment in various
ways. They can be from larger plastics that
break down, materials that are released or shed
small pieces over their lifetime, or from manu-
factured microbeads which have been banned
in Canada since 2018. Ottawa Riverkeeper vol-
unteers contributed numerous samples to the
research into the prevalence of microplastics in
the Ottawa River in collaboration with Dr. Jesse
Vermaire's lab at Carleton University, publish-
ing co-authored papers on their findings.

The data shows that microplastics, specifical-
ly microfibres, are found all along the length of
the Ottawa River, including in parts of the river
with lower human populations. Microfibres are
long thin pieces of plastic that are usually shed
from plastic-derived clothing materials such as
polyester. They are typically shed when these
fabrics are laundered, but can also be shed
into the air when these clothes or materials are
used.

A subsequent research initiative tracked plastic
pollution within river and shoreline sediment.
These results showed a lower level of micro-
plastics, suggesting that due to the Ottawa Riv-
er’s high spring flow each year, plastics within
this watershed aren’t being stored within the
freshwater environment; microplastics are in-
troduced into the Ottawa River, but they do
not remain embedded within this ecosystem as
previously feared. However, while microplas-
tics are moving downstream to other locations
through natural processes over time, they are
not being removed from the environment.

Road Salt

Ottawa Riverkeeper has been tracking the
presence of road salt in urban waterways with-
in the National Capital Region for several years.
Chloride, a byproduct of road salt contamina-
tion, can cause damage to aquatic ecosystems
by interfering with the reproduction and respi-
ration of many species. Although not a signif-
icant threat to the Ottawa River itself due to
the volume of water in the river, excess road
salt use can have extremely negative impacts
on urban creeks and streams that are an im-
portant part of the river system.

Data from our monitoring shows that Chlo-
ride levels throughout the winter are routinely
above the thresholds for chronic and acute tox-
icity. Freshwater species exposed to concentra-
tions of Chloride that exceed the acute toxicity
threshold immediately experience long-term
harm whereas chronic exposure causes harm
when the conditions persist for multiple days.
A troubling finding is the persistence of Chlo-
ride throughout the summer and fall, with Chlo-
ride concentrations remaining high enough to
negatively impact these streams’ ecosystems
year-round. There is an urgent need to reduce
the amount of road salt applied for the sake of
vulnerable urban ecosystems. This can be ac-
complished through shifts in behaviour so that
road salt is applied more conservatively, and
only when required, to remain an effective tool
for winter safety.

Per and Poly-fluoroalkyl
Substances (PFAS)

PFAS are a family of chemical substances that
are known to be toxic and harmful to human
health and freshwater ecosystems. Known col-
loquially as “forever chemicals”, these chemi-
cals are especially concerning due to their ex-
treme persistence — they do not break down
under natural conditions. PFAS are found in
many substances including fire extinguishing
materials, food packaging, non-stick cook-
ware, and personal care products. Their pres-
ence in these materials means they are often
introduced to freshwater ecosystems through
their use. There are numerous potential health
impacts from exposure to PFAS as well as the
potential for bioaccumulation.

PFAS have been widely detected in freshwa-
ter ecosystems across North America. Ottawa
Riverkeeper has advocated that steps be tak-
en to ensure PFAS are properly grouped as a
class of chemicals by the federal government
and steps are taken to ensure they do not con-
tinue to pollute aquatic environments. Invest-
ment in testing and monitoring rivers and lakes
is required to facilitate mitigation and slow the
spread of these contaminants.



What Needs to Be Done

Although this report card highlights many negative trends affect-
ing watershed health, there is reason to be hopeful. All of the issues
brought to light through this research can be mitigated or eliminated.
Outlined below are the priority action areas that, if addressed, will
have the greatest positive impact on improving watershed health.

Respect Indigenous
water rights

Indigenous Nations are the traditional
and ongoing caretakers of these lands
and waters. Decision-makers must
advance government-to-government,
nation-to-nation relationships by de-
veloping pathways for co-governance
of watersheds with Indigenous Na-
tions. For the Ottawa River watershed
in particular, which is the unceded
and unsurrendered territory of the
Anishinabeg Algonquin peoples, it is
imperative that non-Indigenous de-
cision-makers duly consult with and
take meaningful action to respect the
full rights held by Algonquin Nations.

Address Changes in
Flow Patterns

Extreme changes in flow patterns,
such as flooding and drought, are
heavily influenced by climate change.
These changes result in disrupted
ecological cycles and habitat avail-
ability for the species that depend on
these ecosystems. While there are
limitations to how spring freshet can
be managed, adaptation efforts can
be extremely beneficial. This includes
the protection and restoration of ri-
parian habitats and wetlands which
can help buffer changes in flow. The
extended periods of low flow and
drought also need to be further re-
searched so they can be mitigated.
Raising awareness about the link
between climate change and the oc-
currence of flooding and drought can
help. However, it is imperative that
climate change be immediately con-
fronted to prevent further extreme
flow patterns.

Left to right: Mark Bernards, Larissa Holman, Matthew Brocklehurst, Mark Bernards, Martin Lipman, Matthew Brocklehurst, Mark Bernards

Promote Sustainable
Land Use Practices

Decision-makers at all levels must
prioritize policies and initiatives that

promote sustainable development,
balancing the imperative for environ-
mental conservation with economic
growth. Human development and land
use activities have had profound im-
pacts on the health of the watershed
and must be confronted with sustain-
able land use practices, including for-
est conservation, riparian buffer res-
toration, and responsible agricultural
management. Policies that reduce the
nutrients entering the river through
agricultural runoff and further reduce
Combined Sewer Overflows and ef-
fluent from wastewater treatment are
essential.

Regulate
Contaminants

There is a pressing need to expand
our understanding of the risks posed
by contaminants and implement pro-
active measures to protect waterways
from their harmful effects. Substanc-
es such as microplastics, PFAS, road
salt, and radioactive waste can have
detrimental effects on water quality,
aquatic life, and human health. While
efforts to monitor and mitigate the
impacts of certain contaminants like
road salt are underway, enhanced
monitoring programs, regulatory ac-
tions to limit the use and discharge of
harmful substances, and public edu-
cation campaigns about these con-
taminants are needed.

Protect Endangered
Species

Habitat restoration initiatives and
advocacy for infrastructure improve-
ments, such as the installation of eel
ladders and other types of fish pas-
sage, are essential for the survival
and recovery of vulnerable species.
Collaborative partnerships between
government agencies, Indigenous
communities, conservation organi-
zations, and other stakeholders are
needed to implement effective con-
servation strategies and preserve the
rich biodiversity of the Ottawa River
watershed.

Fund Robust Data
Collection and
Monitoring

The Ottawa River watershed is poor-
ly understood relative to other water-
sheds in Canada. While funding and
research often focus on the St Law-
rence and Great Lakes region, the
Ottawa River is often not included,
despite being a major part of these
watersheds. This pattern of under-in-
vestment has led to gaps in under-
standing, such as the surprisingly
high mercury levels identified in our
findings. Other concerning trends, in-
cluding shifts in flow or the presence
of contaminants and pollutants, could
be going unnoticed. This watershed
needs an increase in support and
funding for research and data gather-
ing in order to protect it.
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What You Can Do

As a member of the public:

D Advocate for sustainable land use practices.
Help protect a forest, restore a shoreline, or
support responsible and sustainable agricul-
tural management.

D Mitigate the impact of contaminants. Learn
about the sources of pollutants entering wa-
terways, reduce your use of harmful substanc-
es like PFAS, and spread the word to encour-
age public action.

D Protect endangered species. Support habitat
restoration initiatives in your local area, and
advocate for infrastructure improvements that
help species at risk.

D Become a community scientist. Join in with
local community-based monitoring programs
and volunteer to collect valuable data on wa-
tershed health.

D Get involved! Join your local watershed pro-
tection organization to learn about the issues
in your area and participate in their programs.

As a decision-maker:

D Support and respect Indigenous water rights.
Advance government-to-government, na-
tion-to-nation relationships for watershed gov-
ernance.

D Promote inter-jurisdictional cooperation. Help
to harmonize legislation and policies across
federal, provincial, and territorial governments
to ensure coherent water management.

D Take a watershed approach. Help establish
governing bodies or councils that collabo-
rate across levels of government and with
non-governmental stakeholders to consider
ecological, social, economic, and cultural val-
ues across the watershed.

D Invest in nature-based climate solutions. Im-
prove freshwater ecosystem health and meet
climate change and biodiversity targets by
providing funding, tools, and information to
help regions and municipalities adapt to cli-
mate change, in addition to mitigation efforts.

D Fund community-based monitoring. Fill dan-
gerous gaps in data collection and build public
interest in environmental protection by provid-
ing increased funding for community science
at a watershed scale.

Left to right: Mark Bernards, Mark Bernards

Methodology

In 2018, Ottawa Riverkeeper completed the Ot-
tawa River Watershed Report (Phase One). This
report included a scan of available data in the wa-
tershed from a variety of sources and highlighted
which ecological indicators could be used to pro-
vide an assessment of the health of the Ottawa
River and its tributaries. Using the 14 indicators
selected for the Watershed Health Assessment
and Monitoring initiative, as well as introducing a
section on Contaminants of Emerging Concern, a
variety of data sources were used. Ottawa River-
keeper launched several community-based moni-
toring programs to fill some of the data gaps with-
in the watershed, while in other cases, data was
compiled from provincial and local data sources
for analysis. Each section includes a brief note
about data sources and methodology but for many
a longer, more detailed report was developed and
these reports are available on Ottawa Riverkeep-
er's Open Data Portal.

Within the subgroups of ecological indicators,
each indicator was weighed equally and a grade
was assigned accordingly. Where data had not yet
been compiled and a proxy could not be identified,
then this indicator was not assigned a value to be
used toward the groupings’ final grade.

Data Sources

Much of the data used in the Report Card was from Ottawa Riverkeeper’'s community-based
monitoring activities. Below are additional sources of data we consulted:

The Canadian Aquatic Biomonitoring Network

City of Ottawa

Google Earth Engine

iNaturalist

Nagadjitodjig Aki

National Ecological Framework for Canada (Agriculture and Agri-Food Canada)
Naturewatch

Ontario’s Ministry of Environment, Conservation and Parks

Ontario’s Ministry of Natural Resources and Forestry

Ontario Power Generation

Ottawa River Regulation Planning Board

The Provincial (Stream) Water Quality Monitoring Network (Province of Ontario)

Quebec's Minister of the Environment, the Fight Against Climate Change, Wildlife and Parks

SENTINEL-2 data
Ville de Gatineau

The Water Survey of Canada’s National Water Data Archive
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