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Water quality in Canadian rivers  

Healthy river ecosystems rely on clean water. The quality of water and the health of rivers depend on how people 
develop and use the surrounding land. These indicators classify the water quality of rivers into 5 categories to 
give an indication of the ability of a river to support the plants and animals that live in or use the water. 

Key results1 

¶ For the 2020 to 2022 period, water quality in Canadian rivers was rated fair to excellent at 86% of the 
monitored sites 

¶ Land development through agriculture, mining, forestry, high population density or a combination of these 
(mixed pressures) tends to have a negative impact on water quality 

Figure 1. Water quality in Canadian rivers, national and by land use category, 2020 to 2022 period 

 

Data for Figure 1 

Note: Water quality was evaluated at 163 sites across southern Canada using the Canadian Council of Ministers of the Environment's water 
quality index. For more information on water quality categories, land use classification and monitoring sites selection, consult the Data sources 
and methods section. 
Source: Data assembled by Environment and Climate Change Canada from federal, provincial and joint water quality monitoring programs. 
Population, forestry, mining and land cover statistics for each site's drainage area were provided by Statistics Canada, Natural Resources 
Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the Government of Alberta and the University of 
Maryland. 

By world standards, Canada has abundant, clean freshwater resources. The water in Canada's rivers varies 
naturally across the country based on the rocks and soil in the area and the climate. For example, water that flows 
through the rocky landscape of northern Ontario and Quebec is naturally different from water flowing through the 
deep soils of the Prairies. Depending on their composition, some soils may act as a filter while others may 
contribute elements to the water. However, it is how people have developed the land around lakes and rivers that 
has the largest impact on water quality at each site.  

 

 

1 Due to health measures related to COVID-19, some sampling activities and laboratory analysis were cancelled in 2020. As a result, the 
method related to the calculation of the water quality indicator for the 2020-2022 period was adjusted due to the lack of available data at some 
sites. For this reason, the comparison of results between years and stations should be interpreted as indicative. For more information, consult 
the Data sources and methods section 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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For the 2020 to 2022 period, water quality at 163 monitoring sites in southern Canadian rivers2 was rated: 

¶ excellent or good at 54% of monitoring sites 

¶ fair at 32% of sites 

¶ marginal at 12% of sites 

¶ poor at 2% of sites 

Water quality is generally good or excellent in undeveloped areas where native plants, trees and soils purify the 
water before it reaches the river. Adding development such as manufacturing and cities puts pressure on the 
landscape and increases the amount of chemicals being released into rivers every day. As well, many 
contaminants can be deposited in rivers after being released into the air. Fertilizers, pesticides and manure from 
livestock used to help crops grow can wash into nearby rivers or seep into groundwater, impacting water quality in 
those areas. Some forestry activities, such as removing trees and other vegetation, that would otherwise reduce 
the flow of surface water into rivers, may increase run-off of nutrients and contaminants into rivers. Development 
can change water quality in rivers and put pressure on the organisms that live there. 

Trends in water quality in Canadian rivers 

Key results 

¶ Water quality has not changed between 2002 and 2022 at 48% of sites across southern Canada 

¶ Where it has changed, it has deteriorated (41%) more often than it has improved (11%) 

Figure 2. Trends in water quality, Canada, 2002 to 2022 

 

Data for Figure 2 

Note: The trend in water quality between the first year that data were reported for each site and 2022 was calculated at 160 sites across 
southern Canada. The trend was calculated at each site using parameters specific to the site. Therefore, an improving or a deteriorating water 
quality does not necessarily imply a change in water quality category. For more information on the trend method used, consult the Data 
sources and methods and the Caveats and limitations section. 
Source: Data assembled by Environment and Climate Change Canada from federal, provincial and joint water quality monitoring programs.  

 
2 The indicators focus on the regions in Canada where human activity is more prevalent, as this is usually the main factor for water quality 
deterioration. Monitoring sites were selected based on whether there was data available for a sufficient number of years and whether the sites 
were representative of the drainage region. Northern Canada is underrepresented, this is due partly to the challenges related to sampling in 
these remote locations. For more information on site selection, consult the Data sources and methods section. 
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The average water quality in a river tends to change slowly. Natural factors, such as snow and rainfall, affect 
water quality by washing pollution that builds up on the surface of roads and fields into the river. A dry year could 
mean better water quality, because less pollution is washed into the river. On the other hand, a drought could lead 
to worse quality as there is less water to dilute pollution from point sources like urban sewage outflows. A 
changing climate that results in longer or more frequent wet or dry periods will affect water quality in each river 
differently depending on its regional characteristics. 

How the landscape is developed also impacts how quickly water quality changes. Altered landscapes, industrial 
and sewage effluents, and atmospheric deposition3 can all affect water quality. Water quality in a river can be 
improved by modernizing wastewater treatment plants and factories, adopting environmental farming practices, 
protecting wetlands, or planting native vegetation along riverbanks, among other actions. 

Regional water quality in Canadian rivers 

Key results 

¶ The Atlantic Ocean and Pacific Ocean regions followed by the Hudson Bay region had the highest 
proportion of sites with good or excellent water quality (69%, 60%, and 59%, respectively) 

¶ The Great Lakes and St. Lawrence River, Pacific Ocean and Atlantic Ocean regions had the highest 
proportion of sites with marginal or poor water quality (28%, 20% and 11%, respectively) 

Figure 3. Regional water quality, Canada, 2020 to 2022 period  

 
Data for Figure 3 

Note: For the Regional water quality in Canadian rivers indicator, water quality was assessed at 177 sites across Canada using the Canadian 
Council of Ministers of the Environment's water quality index. Compared to the national indicator, the Regional water quality in Canadian rivers 

 
3 Atmospheric deposition refers to the phenomenon through which pollutants, including gases and particles are deposited from the 
atmosphere in the form of dust or precipitation, ultimately entering freshwater systems. 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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indicator uses 14 additional monitoring sites and includes more sites in the northern portions of the Mackenzie River. 
Source: Data assembled by Environment and Climate Change Canada from federal, provincial, territorial and joint water quality monitoring 
programs. 

Water quality varies widely across Canada. For the 2020 to 2022 period: 

¶ The highest proportion of sites rated good or excellent was found in areas where there was very little 
human development upstream or in the least populated areas 

¶ The highest proportion of sites rated marginal, or poor was found in the most populated areas, in 
particular where agriculture, or a combination of agriculture and forestry was also present 
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Atlantic Ocean 

Along the east coast of Canada, all rivers drain into the Atlantic Ocean. This region includes Nova Scotia, New 
Brunswick, Prince Edward Island, Newfoundland and Labrador, along with part of eastern Quebec. 

Key results 

For the 2020 to 2022 period: 

¶ most sites in the Atlantic Ocean region  
o are in areas with forestry or in undeveloped areas 
o have fair to good water quality 

¶ monitoring sites in high population density areas and with agriculture or forestry (mixed pressures) usually 
have worse water quality 

For the 2002 to 2022 trend period: 

¶ nearly half of the sites (46%) had a water quality deteriorating trend  

¶ there was no change in water quality trend for 42% of all sites 

¶ only 11% of sites has improved their water quality 

Figure 4. Water quality by land use category, Atlantic Ocean region, 2020 to 2022 period 

 

Data for Figure 4 

Note: Water quality was assessed at 46 sites on rivers draining into the Atlantic Ocean using the Canadian Council of Ministers of the 
Environment's water quality index. For more information on land use classification, consult the Data sources and methods section. 
Source: Water quality data were assembled by Environment and Climate Change Canada from existing federal, provincial and joint water 
quality monitoring programs. Population, forestry, mining and land cover statistics for each site's drainage area were provided by Statistics 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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Canada, Natural Resources Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the Government of 
Alberta and the University of Maryland. 

This region is home to approximately 2.3 million people, or 7% of Canada's population. The majority live in Nova 
Scotia, New Brunswick and on the island of Newfoundland. 

Agriculture is mainly found in Prince Edward Island, Nova Scotia's Annapolis Valley and New Brunswick where 
the soil and climate are suitable. 

Mining and forestry are 2 of the region's largest industries. In Newfoundland and Labrador, iron ore, nickel, 
copper, cobalt and gold are mined. New Brunswick and Nova Scotia have many active aggregate, limestone, 
gypsum, coal and gold mines. Forestry, the largest industry in New Brunswick, is composed of solid wood and 
pulp production. Water pollution from mining and pulp and paper industries effluent is regulated, but limited 
releases to rivers and leaching from tailings and waste rock enclosures can have a local impact on water quality. 
Closed or abandoned metal mines may still be releasing harmful substances to the water. Also, mines are often 
located in areas where mineral content in the soil and in water may be naturally high.  

For the 2020 to 2022 period, water quality for 46 sites on rivers draining into the Atlantic Ocean was rated: 

¶ good or excellent at 69% of monitoring sites 

¶ fair at 20% of sites 

¶ marginal at 11% of sites 

Water quality tends to be good to excellent in this region of Canada because large areas are undeveloped, and 
therefore not subject to impact from human activity, particularly in Labrador.  

Calculated trends4 using data from 20025 to 2022 show that water quality has improved at 5 sites: on the Gander 
River at Appleton and Waterford River in Newfoundland and Labrador, on the Roseway River, the Mersey River, 
and the Cheticamp River in Nova Scotia. These sites are in areas where there is either forestry or very little 
development around them, except for Gander River, where mining activity is present. 

Water quality has deteriorated at 21 sites: on the Main River, the Atikonak River and the Lloyds River in 
Newfoundland and Labrador, on the Cornwallis River and the Annapolis River in Nova Scotia and at 3 sites on the 
Saint John River (Saint John River below St. Basile, Saint John River below Upper Queensbury, Saint John River 
at Evandale), the Aroostook River, the Big Presque Isle Stream, the Nashwaak River, the Lepreau River, the 
Richibucto River, the Tobique River, the Kennebecasis River, St. Croix River, the Nepisiguit River,the Petitcodiac 
River, the Southwest Miramichi River in New Brunswick and 2 sites in Prince Edward Island on the Mill River and 
the Bear River.  

There was no change in water quality at the remaining 19 sites. 

 

 
4 Of the 46 sites of the Atlantic Ocean, 1 site has no data available for a sufficient number of years to calculate trend. For more information on 
the monitoring sites number, consult the Data sources and methods section.  
5 For some sites, the trend is calculated from data available after 2002. 

https://indicators-map.canada.ca/App/Detail?id=06NF02YQ0030&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NF02YQ0030&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NS01EC0005&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NS01ED0005&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NS01FC0004&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NF02YG0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NF03OC0012&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NF02YN0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NS01DD0016&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06NS01DC0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AF0084&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AK0157&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AP0067&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AP0067&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AG0008&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AJ0067&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AL0036&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AQ0003&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01BS0085&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AH0008&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AP0241&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01AR0092&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01BK0042&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01BU0176&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01BU0176&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0600BR01BO0007&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06PE01CA0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06PE01CD0050&GoCTemplateCulture=en-CA
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Great Lakes and St. Lawrence River 

Rivers in this region drain into the Great Lakes and the St. Lawrence River. It includes western Quebec, southern 
Ontario and the section of northern Ontario that boarders Lake Superior. 

Key results 

For the 2020 to 2022 period:  

¶ water quality in rivers in the Great Lakes and St. Lawrence River region is generally 
o fair to poor in southwestern Ontario and along the St. Lawrence River between Montreal and Quebec 

City 
o good in eastern Ontario 

¶ monitoring sites in areas where there are mixed pressures tend to have worse water quality 

For the 2002 to 2022 trend period: 

¶ water quality has deteriorated at 67% of all sites 

¶ The rest of the sites (33%) showed no change (stable) 

Figure 5. Water quality by land use category, Great Lakes and St. Lawrence River region, 2020 to 2022 
period 

 
Data for Figure 5 

Note: Water quality was assessed at 49 sites on rivers draining into the Great Lakes or St. Lawrence River using the Canadian Council of 
Ministers of the Environment's water quality index. For more information on land use classification, consult the Data sources and methods 
section. 
Source: Water quality data were assembled by Environment and Climate Change Canada from existing federal, provincial and joint water 
quality monitoring programs. Population, forestry, mining and land cover statistics for each site's drainage area were provided by Statistics 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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Canada, Natural Resources Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the Government of 
Alberta and the University of Maryland. 

Home to almost 60% of Canadians, close to 20 million people, the Great Lakes and St. Lawrence River region 
contains 6 of the country's 10 largest cities: Toronto, Montreal, Ottawa, Mississauga, Brampton and Hamilton. 
Most human activity in this area is associated with urbanization. The impact of increasing population density can 
be seen in the diminished water quality at sites on these rivers. 

Fertile soils and a relatively mild climate combine to create productive agricultural land in the Great Lakes and St. 
Lawrence River region. These agricultural lands are gradually being converted by urban development changing 
the stresses on water quality in the region. 

Mining in the region is dominated by feldspar and quartz mines. Forestry is an important industry in Quebec and 
Ontario. Pulp and paper mills are mainly located near the Great Lakes and the St. Lawrence River or near their 
tributaries. Water pollution from mining and pulp and paper industries effluent is regulated, but limited releases to 
rivers and leaching from tailings and waste rock enclosures can have a local impact on water quality. Closed or 
abandoned metal mines may still be releasing harmful substances to the water. 

For the 2020 to 2022 period, water quality for 49 sites on rivers in the Great Lakes and St. Lawrence River region 
was rated: 

¶ excellent or good at 35% of monitoring sites 

¶ fair at 37% of sites 

¶ marginal at 22% of sites 

¶ poor at 6% of sites 

Calculated trends6 using data from 2002 to 2022 show no site with improved water quality. During that same 
period, water quality has deteriorated at 33 sites. Twenty four (24) of these sites are located in Ontario, on the 
Skootamata River, the Nottawasaga River, the Thames River, the Sydenham River, the Oakville Creek, the Credit 
River, the Humber River, the Don River, the Ausable River, the Saugeen River, the South Raisin River, the North 
Raisin River, the Bayfield River, the Maitland River, the Cataraqui River, the Gananoque River, the Delisle River, 
the Kemptville Creek, the Rideau River, the Jock River, the Nanticoke Creek, the South Nation River, Mississippi 
River and the Fall River. Nine (9) sites are located in Quebec, on the Yamaska River, the Richelieu River, the 
Bécancour River, the Châteauguay River, La Chaloupe River, de la Petite Nation River, the Kinojévis River, Des 
Prairies River, and the Jacques-Cartier River. Land use at a majority of these sites is either agriculture or a mix of 
agriculture and high population density. 

There was no change in water quality at the remaining 16 sites. 

 
6 For more information on the trend calculation, consult the Data sources and methods section. 

https://indicators-map.canada.ca/App/Detail?id=0617002600902&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=063005702502&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=064001304702&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=064002701702&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=066006300102&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=066007600302&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=066007600302&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=066008301902&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=066008501402&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=068002201602&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=068012303002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612007301502&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612007301102&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612007301102&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=068004000802&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=068005600302&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612000400202&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612001700102&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0612008600202&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618003300302&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618003303502&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618003303602&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0616016400102&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618207010002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618343023002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618343023002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=0618343061002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=063030023&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=063040009&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=062400004&GoCTemplateCulture=en-CA
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https://indicators-map.canada.ca/App/Detail?id=064330019&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=064330019&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=065080105&GoCTemplateCulture=en-CA
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Hudson Bay 

The Nelson River, the largest in this region, originates at the northern tip of Lake Winnipeg and flows into the 
south-western corner of the Hudson Bay. Its tributaries drain over 1 million km2 of land starting in the Rocky 
Mountains running through the Prairies and into Lake Winnipeg. This region covers most of Manitoba, 
Saskatchewan, the southern half of Alberta and parts of northwestern Ontario. 

Key results 

For the 2020 to 2022 period:  

¶ water quality in rivers close to the Rocky Mountains, in Saskatchewan, and north of Lake Winnipeg in the 
Hudson Bay region tends to be good or excellent.  

¶ water quality is rated fair to marginal in areas where there is agriculture, or a mixture of agriculture and 
mining 

For the 2002 to 2022 trend period: 

¶ very few sites (7%) showed a deteriorating trend 

¶ 20% of sites show improvement while 73% of sites have stable trend  

Figure 6. Water quality by land use category, Hudson Bay region, 2020 to 2022 period 

 
Data for Figure 6 

Note: Water quality was assessed at 44 sites on rivers draining into the Hudson Bay using the Canadian Council of Ministers of the 
Environment's water quality index. For more information on land use classification, consult the Data sources and methods section. 
Source: Water quality data were assembled by Environment and Climate Change Canada from existing federal, provincial and joint water 
quality monitoring programs. Population, forestry, mining and land cover statistics for each site's drainage area were provided by Statistics 
Canada, Natural Resources Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the Government of 
Alberta and the University of Maryland. 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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Most of the 5.5 million people in the Hudson Bay region live in its 5 major cities (Calgary, Edmonton, Winnipeg, 
Saskatoon and Regina). Water quality in this region reflects the soils found on the prairies, which have naturally 
higher concentrations of many metals. Agriculture covers almost all the land in the Prairies and mining is the 
second most important industry. In addition, hydroelectric power generation infrastructures on many of the rivers 
in Manitoba are extensive. As with other areas, human development can alter water quality. Water quality is 
worse for some rivers in agricultural areas where agricultural activities are more intensive. Other factors can also 
play a significant role in water quality of this region, such as the natural characteristics of the basin, the continuum 
of the river and weather conditions. 

For the 2020 to 2022 period, water quality for 44 sites on rivers in the Hudson Bay region was rated: 

¶ excellent or good at 59% of monitoring sites 

¶ fair at 36% of sites 

¶ marginal at 5% of sites 

Calculated trends7 using data from 2002 to 2022 show that water quality has improved at 9 sites: the Souris River, 
the La Salle River, the Cooks Creek, the Turtle River, the North Duck River, the Red River, the Brokenhead River 
and 2 sites on the Assiniboine River (Headingley and North-West of Treesbank) in Manitoba. Land use at these 
sites is either agriculture or a mix of agriculture and mining. 

Water quality has deteriorated at 3 sites: on the Winnipeg River in Manitoba and the Carrot River. and the 
Assiniboine River in Saskatchewan where agriculture, in these two sites, has been and continues to be an 
important land use upstream of these sites.  

There was no change in water quality at the remaining 32 sites. 

 

 
7 For more information on the trend calculation, consult the Data sources and methods section. 

http://indicators-map.canada.ca/App/Detail?id=06MB05NGS003&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06MB05OGS039&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06MB05OJS006&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06MB05LJS009&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06MB05LGS001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06MB05OJS074&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06MB05SAS038&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06MB05MJS053&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06MB05MHS006&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06MA05PF0022&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06SA05KH0002&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06SA05MD0002&GoCTemplateCulture=en-CA
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Mackenzie River 

The Mackenzie River watershed is the largest in Canada, covering nearly 20% of the country and is one of the 
least developed. Its 2 largest tributaries, the Peace River and the Athabasca River, drain much of north-central 
Alberta and the Rocky Mountains in northern British Columbia. 

Key results 

For the 2020 to 2022 period:  

¶ water quality in the Mackenzie River region is generally good to excellent in areas where there is little 
development 

¶ water quality tends to be lower where there are multiple pressures, such as agriculture, mining and 
forestry 

For the 2002 to 2022 trend period: 

¶ there were 2 sites with stable trends and 2 sites with deteriorating trends 

Figure 7. Water quality by land use category, Mackenzie River region, 2020 to 2022 period 

 

Data for Figure 7 

Note: Water quality was assessed at 18 sites on rivers draining into the Mackenzie River using the Canadian Council of Ministers of the 
Environment's water quality index. For more information on land use classification, consult the Data sources and methods section. 
Source: Water quality data were assembled by Environment and Climate Change Canada from existing federal, provincial, territorial and joint 
water quality monitoring programs. Population, forestry, mining and land cover statistics for each site's drainage area were provided by 
Statistics Canada, Natural Resources Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the 
Government of Alberta and the University of Maryland. 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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Much of the watershed consists of unbroken wilderness. The most intensive land use in the region is oil and gas 
extraction in central Alberta. This land use, along with forestry and agriculture, result in water quality in these 
areas being degraded relative to water in the undeveloped parts of the watershed. The majority of the 
450 000 people living in the watershed live in the southern portions of the watershed.  

For the 2020 to 2022 period, water quality for 18 sites on rivers draining into Mackenzie River was rated: 

¶ excellent or good at 56% of monitoring sites 

¶ fair at 44% of sites 

Calculated trends8 using data9 from 2002 to 2022 show that water quality has deteriorated at 2 sites: the Smoky 
River and the Peace River in Alberta. These sites are in areas where there is a mix of mining, forestry and 
agricultural activities. 

Water quality has remained stable at 2 sites on the Athabasca River in Alberta (Athabasca and Old Fort). 

 
8 For more information on the trend calculation, consult the Data sources and methods section. 
9 Of the 18 sites of the Mackenzie River, 4 sites are core, and 14 sites are regional, only core sites were included in the trend calculation. 

https://indicators-map.canada.ca/App/Detail?id=06AB07GJ0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06AB07GJ0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06AB07HF0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06AB07BE0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06AB07DD0010&GoCTemplateCulture=en-CA
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Pacific Ocean 

Along the west coast of Canada, rivers draining into the Pacific Ocean flow through varied landscapes, from large 
areas with little development to one of Canada's largest cities: Vancouver. 

Key results 

For the 2020 to 2022 period:  

¶ water quality in the Pacific Ocean region is generally fair to good 

¶ marginal or poor water quality is found where there is mining or a combination of mining, forestry activities 
and high population density 

For the 2002 to 2022 trend period: 

¶ of 20 sites monitored11, 8 had a stable trend in water quality 

¶ water quality at 4 sites has improved and it has deteriorated at 6 sites 

Figure 8. Water quality by land use category, Pacific Ocean region, 2020 to 2022 period 

 

Data for Figure 8 

Note: Water quality was assessed at 20 sites on rivers draining into the Pacific Ocean using the Canadian Council of Ministers of the 
Environment's water quality index. For more information on land use classification, consult the Data sources and methods section. 
Source: Water quality data were assembled by Environment and Climate Change Canada from existing federal, provincial, territorial and joint 
water quality monitoring programs. Population, forestry, mining and land cover statistics for each site's drainage area were provided by 

https://ccme.ca/en/resources/water-aquatic-life
https://ccme.ca/en/resources/water-aquatic-life
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Statistics Canada, Natural Resources Canada, Environment and Climate Change Canada, Agriculture and Agri-Food Canada, the 
Government of Alberta and the University of Maryland. 

The Pacific Ocean watershed is home to roughly 4.4 million people, or 16% of Canadians. 

In the Okanagan Valley and Fraser Valley, soil conditions and climate are favourable for orchards, vineyards and 
cash crops. Cattle ranching is dominant throughout much of the other interior plateau and valley lands.  

Mining and forestry are 2 of the region's largest industries. Coal, lead, zinc, copper, gold, silver, molybdenum and 
other precious metals are actively mined within the Pacific Ocean watershed. The forestry industry consists of 
pulp and paper and wood product manufacturing as well as logging. Soil erosion, water pollution from mine and 
pulp and paper effluent released to rivers and seepage from tailings and waste rock impoundments may have an 
impact on water quality. Furthermore, mines are often located in areas where mineral content in the soil and in 
water may be naturally high.  

For the 2020 to 2022 period, water quality for 20 sites on rivers draining into the Pacific Ocean was rated: 

¶ excellent or good at 60% of monitoring sites 

¶ fair at 20% of sites 

¶ marginal at 20% of sites 

Calculated trends10 using data from 2002 to 2022 show that water quality has improved at 4 sites: the Cheakamus 
River, the Thompson River, the Columbia River and the Kettle River. The Cheakamus and Kettle rivers are in 
relatively undeveloped areas of British Columbia. The Thompson and Columbia rivers are in areas with forestry 
and mining activities. In addition, the Columbia River is influenced by numerous dams. 

Water quality has deteriorated at 6 sites: the Nechako River, the Elk River, the Similkameen River, the Okanagan 
River and 2 main Fraser River sites (Marguerite and Hope). These sites are in areas where there are mining and 
forestry activities.  

There has been no change in water quality status at the 811 remaining sites.  

 
10 For more information on the trend calculation, consult the Data sources and methods section. 

11 Of the 20 sites of the Pacific Ocean, 2 sites have not data available for a sufficient number of years to calculate trend. 

http://indicators-map.canada.ca/App/Detail?id=06BC08GA0010&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06BC08GA0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08LF0001&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06BC08NE0001&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06BC08NN0021&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06BC08KE0010&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08NK0003&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08NL0005&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08NM0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08NM0001&GoCTemplateCulture=en-CA
http://indicators-map.canada.ca/App/Detail?id=06BC08MC0001&GoCTemplateCulture=en-CA
https://indicators-map.canada.ca/App/Detail?id=06BC08MF0001&GoCTemplateCulture=en-CA
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About the indicators 

What the indicators measure 

These indicators provide a measure of the ability of river water across Canada to support plants and animals. At 
each monitoring site, specific water quality data are compared to water quality guidelines to create a rating for the 
site. If measured water quality remains within the guidelines, we assume that it can maintain a healthy ecosystem. 

Water quality at a monitoring site is considered excellent when parameters in a river almost always meet their 
guidelines. Conversely, water quality is rated poor when parameters usually do not meet their guidelines, 
sometimes by a wide margin. 

Why these indicators are important 

Clean freshwater is an essential resource. It protects aquatic plant and animal biodiversity. We use it for 
manufacturing, energy production, irrigation, swimming, boating, fishing and for domestic use (drinking, 
washingé). Degraded water quality damages the health of all freshwater ecosystems, such as rivers, lakes, 
reservoirs and wetlands. It can also disrupt fisheries, tourism and agriculture and make it more expensive to treat 
to drinking water standards. 

These indicators provide information about the state of surface water quality and its change through time, to 
support water resource management. They are used to provide information about the status and trends in water 
quality for the Canada Water Act report and Environment and Climate Change Canada's annual departmental 
performance reports.  

Related initiatives 

These indicators support the measurement of progress towards the following 2022 to 2026 Federal Sustainable 
Development Strategy Goal 6: Clean water and sanitation ï ensure clean and safe water for all Canadians. 

In addition, the indicators contribute to the Sustainable Development Goals of the 2030 Agenda for Sustainable 
Development. They are linked to Goal 6, Clean water and sanitation and Target 6.3, "By 2030, improve water 
quality by reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater and substantially increasing recycling and safe reuse globally". 

The indicators also contribute towards reporting on Target 10 of the 2020 Biodiversity Goals and Targets for 
Canada ð biodivcanada.ca: "By 2020, pollution levels in Canadian waters, including pollution from excess 
nutrients, are reduced or maintained at levels that support healthy aquatic ecosystems." 

These indicators align with the efforts to monitor and assess Great Lakes water quality, and aquatic ecosystems 
under the Great Lakes Water Quality Agreement (GLWQA) signed by the governments of Canada and the United 
States. The State of the Great Lakes - 2022 Report presents the results of the two countries commitment on 
restoring and protecting Great Lakes water quality and ecosystem health. 

Related indicators 

The Nutrients in the St. Lawrence River, Phosphorus loading to Lake Erie, Reductions in phosphorus loads to 
Lake Winnipeg, and Nutrients in Lake Winnipeg indicators report the state of phosphorus and nitrogen levels and 
loadings in those 3 ecosystems. 

The Phosphorus levels in the offshore waters of the Great Lakes indicator reports on the state of and trends in 
phosphorus levels in the open waters of the Canadian Great Lakes. 

The Household use of chemical pesticides and fertilizers indicator reports on how many people in Canada use 
pesticides and fertilizers on their lawns and gardens. 

https://www.fsds-sfdd.ca/en/goals/clean-water-and-sanitation
https://www.fsds-sfdd.ca/en/goals/clean-water-and-sanitation
http://www.un.org/sustainabledevelopment/
http://www.un.org/sustainabledevelopment/
https://www.biodivcanada.ca/national-biodiversity-strategy-and-action-plan/2020-biodiversity-goals-and-targets-for-canada#:~:text=Canada%20Target%201,effective%20area%2Dbased%20conservation%20measures.
https://www.biodivcanada.ca/national-biodiversity-strategy-and-action-plan/2020-biodiversity-goals-and-targets-for-canada#:~:text=Canada%20Target%201,effective%20area%2Dbased%20conservation%20measures.
https://publications.gc.ca/collections/collection_2022/eccc/En161-3-1-2022-eng.pdf
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/nutrients-st-lawrence-river.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/phosphorus-loading-lake-erie.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/phosphorus-lake-winnipeg.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/phosphorus-lake-winnipeg.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/nutrients-in-lake-winnipeg.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/phosphorus-levels-off-shore-great-lakes.html
https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/household-use-chemical-pesticides-fertilizers.html
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Data sources and methods 

Data sources 

Water quality data are collected by federal, provincial and territorial monitoring programs from across Canada. 
The complete list of data sources from Federal and Provincial monitoring networks can be found in Annex B. 

Water quality guidelines for the protection of aquatic life are used to calculate the indicators. They come from the 
Canadian Council of Ministers of the Environment, the United States Environmental Protection Agency, and 
provincial and territorial government sources. Where these guidelines do not exist, other guidelines, such as 
irrigation guidelines, are used. A complete list of water quality guidelines used by each jurisdiction can be found in 
Annex C. 

Additional information from Statistics Canada, Natural Resources Canada, Agriculture and Agri-Food Canada and 
Environment and Climate Change Canada are used to assess land use. 

More information 

For the 2020 to 2022 period, water quality data from 163 sites were used to compile the national 
indicator. These data were drawn from monitoring sites in Canada's 16 southern most drainage regions. 
The 16 regions were selected based on population and land use to create the water quality indicator core 
network for national water quality reporting.  
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Figure 9. Geographic extent of the 16 drainage regions selected for the national water quality 
indicator 

 

The regional indicator groups these 16 drainage regions to 5 larger drainage regions, based on the water 
body in which rivers ultimately drain into: 

¶ Atlantic Ocean region (22, 23, 24, 25) 

¶ Great Lakes and St. Lawrence River region (19, 20, 21) 

¶ Hudson Bay region (10, 11, 12, 13, 14, 15) 

¶ Mackenzie River region (6, 7) 

¶ Pacific Ocean region (1, 2, 3, 4, 5) 

Parts of the Mackenzie River region fall outside of the 16 drainage regions (Figure 9). In order to ensure 
proper coverage of this region in the regional indicator, 14 additional sites were considered: 4 sites in 
Alberta, 1 site in Saskatchewan and 9 sites in the Northwest Territories. These additional sites were not 




























































