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Reproduction of this report in part or in full requires written permission from WWF.

General disclaimer: Information in this report was obtained from highly regarded data sources, references and individual experts. It is the intent to print accurate and reliable information. However, the authors are not responsible for the validity of all 
information presented in this report or for the consequences of its use. The views, opinions or conclusions expressed in this report are those of the communities and do not necessarily reflect those of WWF-Canada or the authors.
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Introduction

In a thirsty world, freshwater quality and quantity are already top concerns for 
conservationists, economists and security experts alike. Freshwater scarcity and resulting 
food price hikes, migration and violence are expected to be exacerbated by population 

growth, increased urbanization and climate change. Biodiversity loss is on the rise: WWF’s 
2016 Living Planet Report found that, since 1970, freshwater species’ abundance has 
declined globally by 81 per cent. 

As home to 20 per cent of the world’s freshwater supply, Canada has a duty to get it right. 
In 2012, we envisioned our water in good condition by 2025 for wildlife and communities, 
but quickly discovered Canada lacks a comprehensive nationwide monitoring system to track 
both the health of our freshwater ecosystems and the impact human activity is having on 
watersheds and freshwater wildlife. It’s true that assessments have been performed at local 
and watershed scales. But the fact is, wildlife doesn’t adhere to municipal or provincial water-
management boundaries, especially as the climate changes and populations migrate in search 
of more suitable living conditions.

Freshwater management must be co-ordinated and national in scope, and should begin with 
a baseline picture of health — a fact not lost on other jurisdictions that have completed similar 
assessments. With that in mind, in 2013 we launched scientifically rigorous health and threat 
assessments of Canada’s rivers. The health assessment looked at river flow, water quality, fish 
and benthic invertebrates. The threat assessment looked at stressors, including pollution, habitat 
loss, fragmentation, water use, invasive species, alteration to water flows and climate change.

Over the past four years, we worked with community organizations, water agencies, First 
Nations, researchers, governments and industry to gather data. As results poured in, we 
discovered Canada doesn’t collect and share enough data to assign a baseline health score 
to the majority of the 167 sub-watersheds that make up Canada’s 25 watersheds. We also 
discovered that sufficient data for all 11 key health and threat indicators is being collected  

in only 14 of our 167 sub-watersheds; at the watershed level, 15 of 25 watersheds are  
data deficient.

Furthermore, when it comes to stressors, we observed significant evidence of 
disruption, whether from pipeline incidents, oil and gas development, hydropower 
dams, agricultural runoff, pulp and paper processing, fragmentation, urbanization or 
other activities — contradicting the widely held vision of Canada as a nation of pristine 
and abundant freshwater. But, until we fill in the data gaps on the health side of the 

equation, we won’t be able to say with certainty the impact human activity is having 
on freshwater ecosystems. Until this point, we have been operating on assumptions, not 

facts, about the state of our most valuable resource. Only with standardized, accessible 
national monitoring will Canadians be able to make evidence-based decisions for a healthy 
future for fish, frogs, turtles, freshwater mussels and people, too.

Canada’s interconnected rivers and lakes 

provide the essentials of life for wildlife, 

people and ecosystems. 

We observed significant 
evidence of disruption, 
whether from hydropower 
dams, agricultural runoff, 
pulp and paper processing, 
fragmentation, urbanization, 
pipeline incidents, oil and 
gas development, or other 
activities.

©
 D

an
B

ac
hK

ris
te

ns
en

© Tim Stewart / WWF-Canada

© iStock



4  WWF-Canada: Watershed Reports

The threat assessment (which looks at stressors) leverages national databases that monitor 
human change on aquatic habitats at a national scale to help us understand why a watershed  
is in a particular state. The seven threat indicators — pollution, habitat loss, 
fragmentation, water use, invasive species, alteration of flows and climate change — 
were developed in accordance with current literature on threats to freshwater systems, 
including Environment and Climate Change Canada’s report on Threats to Sources of 
Drinking Water and Aquatic Ecosystem Health in Canada (Environment and Climate 
Change Canada, 2001). The climate change indicator was developed using Canadian 
Gridded Temperature and Precipitation Anomalies, a dataset with a reference period 
of 1961-1990 from Environment and Climate Change Canada (2014). Four sub-indicators 
were used for this indicator: summer maximum temperature anomaly; winter mean 
temperature anomaly;  spring precipitation anomaly; and summer precipitation anomaly. The 
framework was reviewed and vetted by a group of leading experts and academics who aided 
in the process of refining our methodology in accordance with current analysis techniques in 
freshwater hydrology, ecology and geomorphology. Together, using a scientifically credible 
methodology, the framework provides a broad-scale, comparative analysis and classification 
of current impacts and stresses on freshwater systems.

WWF-Canada’s Watershed Reports help identify priority actions to ensure all waters in 
Canada are in good ecological condition by 2025.

About the  
Assessments

For an in-depth look at our methodology, please visit wwf.ca/watershedreports 

The health assessment uses short- and long-term trend data from 
on-the-ground organizations and governments to provide the 
current state of freshwater ecosystem health. The four metrics 
in the health assessment framework — flow, water quality, 
fish and benthic invertebrates — were chosen to represent key 
elements of healthy aquatic ecosystems that are also commonly 
monitored in most Canadian jurisdictions. 

© Jupiter Images



A national assessment of Canada’s freshwater   5  

 

110 of167 
sub-watersheds  

are data 
deficient

Across Canada, data deficiency is a serious obstacle to understanding 

the health of our freshwater ecosystems. 

Of the 167 sub-watersheds in this country, fully 110 are lacking 
the data necessary to paint a baseline picture of watershed 
health. In those sub-watersheds, we were unable to assign a score 
for at least two of the four health metrics. For the most part, the 
deficiencies involve benthic invertebrates (bugs) and fish. 

Certain areas stand out as being of particular concern:  
The North and South Saskatchewan prairie 
watersheds, as well as the Peace-Athabasca, have 
many sub-watersheds with worrisome scores 

for multiple indicators. And data is simply 
inaccessible or unavailable to make firm 

conclusions about the overall 
watershed-level health of the 

Great Lakes and Ottawa 
— surprising considering 

these watersheds are 
home to a significant portion 

of the country’s population, 
industry, agriculture and well over 

100 at-risk species. Where scores 
can be attributed to sub-watersheds in 

these basins, they are often less than good.

Health
Results

For an in-depth look at our methodology, please visit wwf.ca/watershedreports 

Overall health assessment — rate of water flow, water quality,  
benthic invertebrates and fish — in Canada’s 167 sub-watersheds.

Very poor

Poor

Fair

Good

Very good

Data deficient
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Results

Flow
The rate of water flow in a river, the volume of water, and changes to 

both are crucial to ecosystem health. 

 

37of129
sub-watersheds with 
data Did not receive  

a good flow 
score

Withdrawing, holding back or diverting water disrupts 
the natural pattern of river flows, which can have serious 
repercussions for wildlife. 

Of the 129 sub-watersheds with available data, 37 failed to 
receive a good score, mainly due to the impacts of dams. 
Significant and quantifiable differences between pre- and 

post-dam conditions were evident, indicating important 
changes in the aquatic environment. In some cases, 
dams pre-date watershed monitoring, creating highly 
modified and artificial systems.

Data deficiency for hydrology is more 
prevalent in more remote areas. 

However, just because an 
area is remote doesn’t 
mean it is healthy: Many of 

the sub-watersheds for which we 
were unable to attribute a score 

are home to significant hydropower 
developments. Without long-term 

data from before dam impoundment, it 
is impossible to quantify the impact on 

surrounding ecosystems.

The state of water flow in Canada’s 167 sub-watersheds.

Very poor

Poor

Fair

Good

Very good

Data deficient
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Water quality

Results

Only 67 sub-watersheds have available water quality indicator 
data, and of those, 42 were found to have either poor or fair water 
quality. In some areas, water quality is undermined by agricultural 
contaminants such as phosphorus and nitrogen; elsewhere, quality 
is affected by metals like aluminum or iron, either naturally present 

or introduced through mining and industry.

In the 100 sub-watersheds without data, deficiency 
was mainly driven by a lack of spatial diversity (not 
enough sites) or temporal diversity (not enough 

recent sample dates). However, low numbers 
of assessed parameters also played 

an important role. To prevent 
attributing a score based 
on only a small number of 
parameters, the Watershed 

Reports requires at least 10 
parameters measured for at least 

10 per cent of the samples of the 
most recent five years — where this 

minimum criterion was not met, a score 
of data deficient was attributed.

 

Data deficiency is a major hurdle to attributing water quality scores 

all across Canada. 

The state of water quality in Canada’s sub-watersheds.

 
 

water quality is 
Poor or fair in the   

42 of 67
sub-watersheds 

with Data

Very poor

Poor

Fair

Good

Very good

Data deficient

© Tessa MACINTOSH / WWF-Canada
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Results

Benthic  
invertebrates

Flies, beetles, aquatic worms, snails and 
leeches  are extremely sensitive to 
changes in water quality. These 
and other benthic macro-
invertebrates that live at the 
bottom of the river are an 
important link in the aquatic 
food chain, and speak volumes 
about the health of a freshwater 
system. If species sensitive to 
ecological disturbance are missing 
from an ecosystem, that may indicate poor 
aquatic health. Across Canada, the benthic indicator is one 
of the most data deficient, regardless of whether the sub-
watershed being assessed is in a remote or heavily populated 
area. Monitoring programs simply don’t cover large portions 
of the country, and benthic invertebrates are among the more 
intensive indicators to monitor, in terms of required sampling 
efforts, taxonomic identification and knowledge of sensitivity 
to disturbance. Fully 112 sub-watersheds are data deficient. For 
those with available data, 35 have good or very good benthic 
invertebrate health (the other 20 fall below that threshold).

 

 

Surprisingly, given the importance of recreational and 
commercial fisheries, we know very little about the health of 
fish in our freshwater ecosystems — with 
the exception of some jurisdictions 
with good monitoring in British 
Columbia. Of the 56 sub-
watersheds with data, all 
were found to be in good 
health. However, because we 
lack enough long-term data 
to identify trends in species 
presence and abundance, it’s 
impossible to arrive at any other 
conclusion — leading us to conclude that 
this grading may not be representative of conditions on 
the ground. Localized assessments could complement this 
analysis to confirm these results, however.

Fish

The state of benthic invertebrates in 
Canada’s sub-watersheds.

The state of fish in Canada’s 
sub-watersheds.

Very poor

Poor

Fair

Good

Very good

Data deficient
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Stressors
Results

 

53 of167
sub-watersheds  

exhibit high or very 
high levels of 

stress

None of Canada’s 167 sub-watersheds are immune to all of the seven 

threats to watershed health: pollution, climate change, alteration of 

flows, waters use, habitat loss, invasive species and fragmentation. 

Overall, 53 sub-watersheds exhibit high or 
very high levels of disturbance; only 84 are 

experiencing low or very low disturbance. 
Considering that most of the population, the 
highest road densities, and much of Canada’s 
agriculture, farming and industry are found 

farther south, it isn’t surprising that 
watersheds in southern latitudes are 

more heavily impacted than those 
in Canada’s North. 

Overall assessment of pollution, climate change, alteration of flows, water use,  
habitat loss, invasive species and fragmentation in Canada’s 167 sub-watersheds.

Very high

High

Moderate

Low

Very low

No threat

Unknown threat
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Results

Pollution
Pollution is a serious concern in 60 of Canada’s 167 sub-
watersheds. In more urban areas, point-source pollution 
from municipalities and industry, for example, is behind the 

findings. In more rural and agricultural regions, agricultural 
contamination from phosphorus, nitrogen and pesticides 
drives the findings. Pipeline incidents, and incidents from 

the transportation of dangerous goods, are also affecting 
freshwater ecosystems. Pollution can change the 

ecology and chemistry of rivers, sometimes in 
immediate and obvious ways (by killing large 
numbers of fish or making the water unfit to 
drink), and in other cases through the buildup 

of toxic substances in an ecosystem over a 
long period of time.

 
Pollution is a 

serious concern in 

60 of167
sub-watersheds

Pollution in Canada’s sub-watersheds from municipalities and industries,  
agricultural contamination, and pipeline and transportation incidents.

Very high

High

Moderate

Low

Very low

No threat

Unknown threat
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Results

Pollution sub-indicators

Sources: NEB pipeline incident database, Jan. 1, 2000-Nov. 21, 2012; Canadian 
Regulated Pipeline: Rupture Excel spreadsheet, Transportation Safety Board Investigation 
reports, Reportable Liquid Releases Jan. 2008-April 2013.
Threat from pipeline incidents was determined as the total volume released per event and 
summed per sub-watershed area. Results were classified using percentiles. Known events 
with no documented volume of release were classified as “unknown threat.” 

Pipeline incidents
Pollution from pipeline 
incidents in Canada’s  

sub-watersheds. 

Source: National Pollutant Release Inventory, 2014. 
Threat measured as a weighted score of location in the sub-watershed and total 
emissions to land and water, 1990-2012; classified using natural breaks.

Point-source  
pollution

Pollution from municipal  
waste-water effluents,  
industrial waste-water 

discharges, urban runoff and 
 solid-waste management  

practices in Canada’s  
sub-watersheds. 

Source: Transport Canada, 2015. 
The risk of each incident was classified from minor to catastrophic by Transport Canada. 
Threat from transportation incidents was determined as a weighted score of potential 
risk of each incident. Weightings were summed per sub-watershed area. Results were 
classified using natural breaks.

Transportation  
incidents

Pollution from transportation            
     incidents in Canada’s 

          sub-watersheds. 

Source: Agriculture and Agri-Food Canada, 2013.

Agricultural 
contamination

Pollution from agricultural 
contamination, including  

nitrogen, phosphorus  
and pesticides,  

in Canada’s  
sub-watersheds. 
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Results

Climate change
Even small shifts in temperature and the precipitation 

that replenishes rivers can have a large impact on 
ecosystem dynamics, including change in water 
levels and rate of flow. Already 21 sub-watersheds 
in Canada are enduring high impacts from climate 
change. A further 105 sub-watersheds have been 
moderately impacted, and another 41 are experiencing 

some degree of impact from climate change. 

High

Moderate

Low

The impact of climate change — including shifts in temperature  
and precipitation — on Canada’s sub-watersheds.
Source: Canadian Gridded Temperature and Precipitation Anomalies, Environment and Climate Change 
Canada, 2014.

 

21 of167
sub-watersheds are  

experiencing high  
impacts from  

climate change

© IanChrisGraham 
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Alteration 
of flow

water use

Results

Changes in the natural flow of a river disrupt the natural 
flooding cycles and alter shoreline habitat 
both upstream and downstream. 
Large dams and reservoirs 
significantly alter flow regimes. 
While more than half (96) of 
Canada’s sub-watersheds are 
not impacted in this way, due 
to there being no large dams 
present, 27 sub-watersheds 
have been highly or very highly 
altered. Not coincidentally, the 
areas with high alteration scores have 
large dams, including the Churchill basin in Manitoba, the 
Northern Quebec basin, as well as the Labrador portion of the 
Newfoundland and Labrador basin.

The removal of large amounts of freshwater can reduce a 
watershed’s ability to sustain vital ecosystem processes, 
wildlife and habitats. For most of 
Canada, sub-watersheds are not 
being harmed by overuse of 
water. However, in 17 sub-
watersheds, overuse is high 
or very high, indicating a 
skewed ratio of water use 
to water yield. The areas of 
highest concern are those 
with important agricultural 
production, including the Prairie 
provinces and the southern Ontario 
portion of the St. Lawrence basin.

The alteration to water flows 
in Canada’s sub-watersheds. 

Water usage in Canada’s sub-watersheds.

Very high

High

Moderate

Low

Very low

No threat

Unknown threat
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Results

The conversion of ecosystems for farmland, residential areas 
or other built environments, and forestry destroys areas that 
fish, waterfowl and other wildlife use for breeding, feeding 
and migrating, and can increase downstream pollution and 
flood risks. More than half of Canadian sub-watersheds 
have suffered significant habitat loss. Very high habitat loss 
has been recorded in 17 sub-watersheds, high loss has been 
recorded in 27, and 49 have experienced moderate loss. 

Habitat loss due to the conversion of natural spaces to 
agriculture or urbanization is more prevalent in southern 

watersheds, including in southern Ontario, 
Manitoba and Saskatchewan. Habitat loss due to 
forest loss is an issue in higher latitudes, including 

in the Northern Quebec, Churchill, Yukon 
and Lower Mackenzie watersheds.

habitat loss

Farming/urbanization Forest loss

Habitat loss — including artificial surfaces, cultivated land  
and forest loss — in Canada’s sub-watersheds.

 
 

93 
sub-watersheds 
have experienced  

significant  
habitat loss

Habitat lost to artificial surfaces and  
cultivated land in Canada’s sub-watersheds. 
Source: Global Land Cover Map 2010 at 30-m spatial resolution.

Net forest loss per total forested area  
in Canada’s sub-watersheds. 
Source: Global Forest Watch 2013 at 30-m spatial resolution.

Very high

High

Moderate

Low

Very low

No threat

Unknown threat
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Results

Invasive species
Invasive species can alter environments and food chains and 
drive down biodiversity. We did not find evidence of invasive 
species in most sub-watersheds (particularly in the North), 

with the exception of 14 sub-watersheds in the 
southern Ontario, Quebec, Okanagan, Columbia and 
Fraser basins, for which high to very high invasive 

species scores have been recorded. 

Presence of invasive species in Canada’s sub-watersheds. 
Source: McGill University Department of Biology and Redpath Museum.
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14 
sub-watersheds 

have high to  
very high levels  

of invasives
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Results

fragmentation
Road and rail crossings and the presence of dams create a 
loss of connectedness between freshwater habitats. Of 167 

sub-watersheds, 61 are highly or very highly fragmented, 
reducing the ability of wildlife to move from one part 
of a river to another. This can create dangerously small 
populations with limited genetic diversity, and prevent 
species like salmon from reaching upstream spawning 
habitats. The most-impacted areas are found in more 

populated areas (where there are more roads), usually in 
the south of the country.

 

61 of167
sub-watersheds  

are highly or  
very highly  
fragmented

Watersheds
For a closer look at each of Canada’s 25 watersheds,  

please go to wwf.ca/watershedreports.

Fragmentation of Canada’s sub-watersheds from roads,  
rail crossings and dams.
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Decades of funding cuts at all levels of government have led to shrunken monitoring programs, 
and despite the valiant efforts of community-driven groups and organizations across the 
country, we are left with rampant data deficiencies. As a result, we can’t say with certainty 
to what extent these stressors are harming freshwater on a national scale, nor can we track 
national trends. Consequently, we are not positioned to make evidence-based decisions about 
our most precious resource. 

It doesn’t have to be that way. We can modernize freshwater management to address 
existing problems and ready ourselves for the incredible challenges ahead. WWF-Canada has 
identified four areas in need of immediate improvement: data collection, analysis, sharing 
and updating. 

Modernizing  
freshwater management 

The popularly held belief that Canada is a nation of pristine lakes 

and rivers has been dispelled. Pollution, overuse, habitat loss and 

fragmentation, alteration of flow, climate change and invasive species 

are taking a toll on the country’s freshwater supply. 
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We can’t say with certainty  
to what extent these stressors 
are harming freshwater on a 
national scale.
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Community-driven groups and organizations have taken on greater responsibilities as they 
strive to add more spatial and temporal variability to monitoring programs. These groups, 
however, often lack consistent funding and support. Without long-term support, programs 
risk being disjointed or discontinued, resulting in loss of data or spatially or temporally 
insufficient monitoring over time. Current funding commitments are not conducive to 
building long-term capacity and continuity. 

Concern over the declining availability and accessibility of data is mounting. For a variety 
of reasons, including the aforementioned cutbacks, it is increasingly difficult to find and use 
certain data. Many large areas across the country, both remote and close to urban centres, 
are either lacking sufficient data or have data that is unobtainable. In some places, historical 
data is available, but due to cutbacks, those sites weren’t recently monitored, meaning a 
current picture of aquatic health could not be documented. There are other situations where 
a large and geographically varied area is represented by a small number of monitoring sites 
— implying the state of aquatic health by using a small number of samples may not lead to a 
representative understanding of conditions. 

Efforts must be made to support long-term monitoring to ensure continuity. This must be 
done in a comprehensive and organized way, so monitoring doesn’t become sporadic or 
fragmented in the future. Any renewed monitoring efforts and programs must be collaborative 
and holistic, involving First Nations, governments, academia, industry and communities. 

Lack of community-based monitoring 
Citizen science, or community-based monitoring, is underutilized in Canada. Detailed 
community-level data could be used to fill data gaps and monitor freshwater. Long-term 
baseline data collection and quick response following environmental crises have substantial 
value. There is an opportunity to ″build a proactive, collaborative agenda to engage the public 
in environmental science″ (EPA, 2016). Through technological advances, this is becoming 
more of a possibility. The ability to share data, information and stories is amplified. Tools 
exist to support data collection, literacy, management and distribution. 

Uneven coverage and representation
Existing monitoring sites and stations are not representative geographically. Current 
coverage is based on historical quality concerns and is often focused in areas where humans 
have historically lived (e.g. the Maritimes, along the St. Lawrence, the Great Lakes, British 
Columbia’s Lower Mainland). This has resulted in minimal coverage in areas such as 
Saskatchewan, Nunavut, northern Ontario, northern Quebec and other more remote areas. 

More monitoring is not necessarily better, or always possible. There needs to be, however, a 
focus on extending coverage in certain areas at risk. Northern Ontario’s Ring of Fire region is 
an example where significant development is proposed, but where very little is known of the 
current baseline, pre-development conditions. Identifying areas where monitoring needs to 
be a priority, other than regions of important population, would lead to better representation 
across the country. 

Furthermore, water interactions are transboundary and multifaceted. There is limited ability 
and merit to reaching conclusions about an entire watershed with river data alone. The 
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addition of a threats (impacts) assessment to the Watershed Reports has helped to highlight 
interconnections. However, many other metrics and data types (vegetation, cumulative 
impacts, existence of protective policies, lakes, groundwater interactions, etc.) could 
and should also be considered when talking about watershed health. Watershed Reports 
currently focuses on rivers, and four metrics of health and seven metrics of threats. There is 
an opportunity to expand to other indicators, as well as other water bodies, and to include 
Traditional Knowledge and cumulative effects assessments for a holistic approach.

Models, hubs and scaling up
There are examples across the country of hubs, of networks of groups working together to 
monitor their areas of interest and collaborate by sharing data. Many pilot projects have been 
tried and tested. However, the challenge is in replicating and scaling up for greater coverage. 
There is a need to share successes and progress stories to promote and adapt successful 
initiatives in other regions. There is an opportunity to promote, transfer and extend successes via  
co-ordinating hubs acting as “networks of networks.” It is important to share successes and 
challenges to build the most effective networks possible.

The solution
Canada needs to invest in an ongoing national monitoring system to track the state of freshwater now and 
in years to come as climate change and increased population put more and new pressures on this resource. 
To fully capture existing conditions and future developments across this geographically diverse country, a 
national monitoring system must include  

a)	M ultiple approaches to water monitoring, including citizen science.

b)	 Collection of data for all aspects of freshwater health taking into account local conditions (such as 
metals that naturally occur in higher concentrations in some areas, for example), building in real-
time, monthly and annual reporting, and including as many indicators and contaminants as possible.

c)	 Standardized reporting of data through the creation of nationally-linked regional hubs.

The priority at first should be on areas where little baseline information is available and significant 
resource development is proposed. 

Canada needs to invest in an 
ongoing national monitoring 
system to track the state of 
freshwater now and in years 
to come as climate change 
and increased population put 
more and new pressures on 
this resource. 
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Across Canada, a multitude of organizations, communities and governments work on 
monitoring freshwater. Though these groups all play an incredibly important role, hurdles 
often prevent ideal integration and co-operation between them, making it difficult to 
incorporate different datasets into broad-scale analyses. 

Inconsistent protocols 
Monitoring of freshwater can include a variety of metrics. As mentioned, WWF-Canada’s 
Watershed Reports look at flow, water quality, benthic invertebrates and fish as metrics 
of freshwater health. Each of these metrics can be measured using a variety of indicators, 
using a variety of methodologies. For example, our Watershed Reports uses benthic data that 
was collected using the Canadian Aquatic Biomonitoring Network protocol. This protocol 
uses a very specific methodology when it comes to obtaining samples in streams. There are, 
however, other ways to collect benthic samples. Unfortunately, these methodologies are not 
always compatible and comparable, meaning they cannot be used within the same study, 
sometimes limiting the usable data.

Inconsistent guidelines
For our assessment, we have used provincial and federal water quality guidelines to help us 
determine the state of our water quality parameter. However, these guidelines aren’t always 
representative. The guidelines don’t consider local conditions where some parameters might 
be naturally higher than the recommended maximums, or naturally lower, leading to overly 
permissive thresholds. For example, water found in the Canadian Shield often has naturally 
occurring higher concentrations of metals, simply because of the bedrock.

Diversity of partners, varied reliability levels
Building on the issue of inconsistent monitoring protocols, having diverse groups of data 
partners can also lead to having a variety of reliability levels. While different groups might 
monitor water quality in the same way, there might be a difference in how they analyze the 
concentrations within a given sample, and which tools and equipment are used. While some 
groups might send their samples to a laboratory for analysis, others might try and analyze 
for certain parameters themselves, minimizing costs. While the results can be comparable 
within an organization’s dataset, it becomes difficult to compare when combining datasets 
from different groups.   

The number of indicators/parameters at different scales
Certain governments and organizations have created models and indicators to represent 
aquatic health at a local or watershed scale. These models consider local particularities, 
land uses and the geology of the area to assess whether a watershed is healthy or not. When 
doing this for water quality, for example, it is possible to only analyze for a small number of 
parameters. It is difficult to do the same for a broad-scale analysis, however. Because our 
country is so diverse, using a one-size-fits-all model considering only a few parameters would 
not accurately portray current health conditions. Therefore, our approach looks to maximize 
the number of parameters and contaminants we incorporate. However, not all monitoring 
groups analyze for many parameters, either because of the existence of localized models or 
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simply due to lack of resources. What might work at local scales isn’t always appropriate at 
medium or larger scales. Data collected at different scales isn’t always easy to assimilate. 
When compiling our broad-scale dataset, certain watersheds stood out for having too few 
analyzed parameters for us to attribute a score. These areas had a good number of sampling 
sites and sampling events, but it was impossible for us to attribute a score based on so few 
measured parameters. 

Real time vs. monthly or annual reporting
The issue with scale, mentioned above, is also seen temporally. Some data are available for a 
specific sample date, while other data are a monthly or annual median or average. It becomes 
difficult to assimilate and compare data collected at different scales. This is especially true 
for our water quality indicator where we are looking at exceedances, which are often small in 
number and would get lost when doing a monthly median. 

Importance of standardization
Standardized monitoring and data collection for all aspects of freshwater health — spatially, 
temporally and methodologically — would facilitate the creation of reports such as this one, 
which incorporate datasets from a variety of sources. Mitigating these hurdles would allow for 
greater local-regional-national integration, and comparison across regions.

The solution 
To allow for consistent, evidence-based conclusions about freshwater health at a national scale, 
the assessment methodology must account for regional differences, require consistent protocols on 
analysis to guarantee reliability, and be standardized so it can integrate diverse datasets. This will 
eliminate the problem of a patchwork of inconsistent datasets that can’t be integrated.

Assessment methodology 
must account for regional 
differences, require 
consistent protocols on 
analysis to guarantee 
reliability, and be 
standardized so it can 
integrate diverse datasets.
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Even when adequate data exists, it can often be a challenge to access. There is a continued 
fear of data being misinterpreted or misused. This is understandable. Organizations, having 
spent significant amounts of money creating and maintaining their monitoring programs, 
are hesitant to simply give their data away, without knowing who will be using it and why. 
To address this, some organizations ask for data-sharing agreements to be signed, legally 
protecting themselves. Others require special insurance or a verification of skill to gain 
permission. This has led to tiered accessibility, with special permissions and skill verifications 
serving as barriers. 

Through our experiences, data can be classified in four different tiers. Data is either
•	 Open: accessible online for download and mapped visually.
•	 Known: but only available by direct email request via interpersonal contacts.
•	 Not open: known but inaccessible, at a cost, proprietary or not in a usable format.
•	 Unknown: not shared publicly.

There is worldwide movement toward open data. This is becoming easier to do with a variety 
of user-friendly ways of sharing and accessing publicly available data. Here in Canada, 
governments are becoming amenable to sharing data, which is a step in the right direction. 
However, there is always room for improvement. Along with publicly sharing data, more can 
be done to improve the ability of Canadians to analyze, communicate and visualize open data 
— in short, to reduce the barriers to access and understanding for all. 
  

3. Sharing 
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Freshwater is a public 
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To be considered representative of current health conditions, data needs to be up to date. 
Data soon becomes outdated and can only be considered as a snapshot in time. Monitoring 
needs to be continuous to sufficiently portray health conditions through time. 

The solution 
Freshwater is a public resource, and as such, freshwater data should be open, publicly available 
and accessible — whether collected by government (including data used in assessments required 
through the Canadian Environmental Assessment Act), academia or industry — in a usable format 
that allows for the integration of a wide range of sources, metrics and indicators. 

The solution 
To provide critical information in decision-making and policy formation, to understand trends over 
time and ensure long-term continuity, it’s essential all levels of government commit to conducting 
standardized freshwater assessments every three to five years. 
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Next steps:  
From data to action

With access to open, reliable, consistent data, water stewardship advocates across Canada 
will be in a position to make evidence-based policy and behavioural change suggestions. 
Decision-makers will feel confident making tough decisions knowing they are based on solid 
data and analysis. 

All the best data collection and integration in the world won’t on its 

own resolve the disconnect between data and action.

WWF-Canada is committed to several efforts moving forward:
1.	 Ongoing assessment: We now have a baseline assessment. We will continue to assess watersheds 

as data becomes available.

2.	I nvesting in access to information: Over the next three to five years, we will work toward supporting 
and establishing a culture of open and shared data. We will continue to

yy Make our findings and methodology open and accessible by sharing it online for all, and 
we will share our analysis scripts when requested.

yy Work with partners to build accessible regional databases across the country and 
integrate those databases with the Watershed Reports.

yy Increase the accessibility of our own methodology by working with others so they can 
apply the methodology to their data at their own scale, with the goal of providing an 
assessment tool built into government.

yy Work with regional networks to mitigate hurdles, enabling greater local-regional-national 
integration and comparison across regions.

3.	M onitoring for the 21st century: WWF-Canada is working toward getting all waters in healthy 
condition. We are working with Canadians across the country to help get the data to understand 
Canada’s freshwater health. WWF-Canada, to date, has identified 15 of 25 watersheds as data 
deficient. To address that, we’re working with a range of partners to develop a national citizen 
science program. We’re using citizen scientists because, given the complexities of the impacts on 
freshwater, as well as Canada’s immense size and geographic diversity, citizen scientists are far 
more nimble and able to do this work.

4.	I mproving Canada’s freshwater: We will use updated Watershed Reports to identify the most 
pressing issues undermining the well-being of freshwater wildlife and build solutions to ensure the 
health of freshwater ecosystems across Canada.  
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HSBC’s global commitment to protect freshwater, a vital resource for 
building healthy communities.
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