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Importance of water quality monitoring

“The overall objective of water quality monitoring programs is to inform 
Canadians about the suitability of water for various beneficial uses in 
both the spatial and temporal domains.” 

“Water quality monitoring is one of the most important components in 
environmental management of aquatic ecosystems.”

“Monitoring of water quality in Canada provides water managers with 
the necessary information for sustainable water resources 
management and provides insight into complex dynamic environmental 
processes. Reliable, consistent and appropriate information is necessary 
to understand Canada’s water resources.” 

4
Canadian Council of Ministers of the Environment. (2015). Guidance manual for optimizing water quality monitoring program 
design 



Importance of long-term monitoring

“The only way to figure out what is happening to our planet is to 
measure it, and this means tracking changes decade after decade 
and poring over the records.” (Keeling, 2008)

MacDonald et al. (2008) state that long-term monitoring is 
needed:

• to determine when human activities are adversely affecting 
water quality conditions 

• to determine when management intervention is required

• and to evaluate efficacy of management actions

5
Keeling, R.F. (2008). Recording Earth’s vital signs. Science, 319, 1771-1772

MacDonald, D.D., Clark, M.J.R., Whitfield, P.H., & Wong, M.P. (2008). Designing monitoring programs for water quality 
based on experience in Canada I. Theory and Framework. Trends in Analytical Chemistry, 28(2), 204-213.



The value to us… 

“Water quality affects people through 
numerous pathways, from drinking water to 
recreation to commercial fisheries”

“There are [also] nonuse values such as the 
intrinsic value of intact food webs or the 
cultural values associated with the existence 
of species or habitats that are difficult to 
quantify using economic tools…estimates 
suggest that these nonuse values make up a 
significant portion of total value”

6
Keeler B.L., Polasky, S., Brauman, K.A., Johnson, K.A.,Finlay, J.C., O’Neill, A., Kovacs, K., Dalzell, B. (2012). Linking water quality 
and well-being for improved assessment and valuation of ecosystem services. The Proceedings of the National Academy of 
Sciences, 109(45), 18619-18624



The Provincial Water 
Quality Monitoring 
Network (PWQMN) 
in Ontario
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PWQMN - then

• The PWQMN began in July 1964 
under the Ontario Water 
Resources Commission in 
collaboration with five 
Conservation Authorities

• The network began with 89 
monitored streams and grew to 
200 stations by the end of its 
first year 

• Within the first two years, the 
number of participating 
Conservation Authorities had 
grown to 11
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From the archives: 
First report on PWQMN water quality data



PWQMN - now

• Over 2,000 locations have been 
monitored in Ontario

• Of which, 437 are currently active

• 38 partner agencies including 
conservation authorities, Severn 
Sound Environmental Association, 
Water Survey Canada

• > 3,000 samples collected annually 
across the province

• Limited winter sampling introduced 
3 years ago

• Continuous sensors deployed at a 
few sites
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Mining the value
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Quality of our water resources – rivers and streams
“The overall objective of water quality monitoring programs is to inform Canadians about the suitability of water for various beneficial uses in both 
the spatial and temporal domains… Canadians want to know if their water is clean and safe to use (i.e., is it swimable, fishable?)…” CCME 2006

12 CCME 

Water Quality 
Index (WQI) for 
Ontario 
tributaries to the 
Great Lakes

https://www.canada.ca/en/environment-climate-change/services/environmental-indicators/water-quality-
canadian-rivers.html

https://reportcard.trca.ca/watershed-report-
cards/humber-river/#surface-water

Humber River Watershed Report Card 2018
Toronto and Region Conservation Authority 

https://binational.net/2017/06/19/sogl-edgl-2017/



“Is it getting better or worse?”
“Canadians want to know if … water quality is getting better or worse (i.e., trends).” CCME 2006
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Updated from Water Quality in Ontario Report (2010)

Latornell Conservation Symposium 2017



Identifying issues and need for 
action/additional monitoring

• Long term monitoring 
was instrumental in 
highlighting issue at 
Sturgeon Creek

• Prompted intensive 
monitoring study to 
determine source of 
increased nutrients

➢ greenhouses
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Landscape – water quality link

15

Median Chloride Concentration versus Road Density (2004-2008)

Percent Watershed Occupied by Human Land Uses
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Figure 3. CCME Water Quality Index (WQI) values for Canadian Great 
Lakes tributaries (n=92) versus percent watershed occupied by 
human land uses.

Todd, A.T., & Kaltenecker, M.G. (2012). Warm-season chloride concentrations in stream 
habitats of freshwater mussel species at risk. Environmental Pollution, 171, 199-206 

State of the Great Lakes 2017 Report

https://binational.net/2017/06/19/sogl-edgl-2017/



Informing small drinking water systems risk assessments

16 https://www.publichealthontario.ca/en/data-and-analysis/commonly-used-products/maps/raw-water-chemicals



Monitoring – policy link
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Understanding patterns in
concentration-discharge (c-q) relationships*

• Important for 
understanding 
magnitude & timing of 
concentrations -> 
climate change

• Important to 
understand if the 
nature of the c-q 
relationship changes 
at a certain flow 
threshold

18

Chorover et al., 2017

* Research underway in collaboration with George Arhonditsis & Carl Mitchell, University of Toronto - Scarborough

Preliminary results – subject to change



Need for continued 
long-term monitoring
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Why do we need continued, broad-scale
(provincial), long-term water quality monitoring?

• Never underestimate the value of consistent 
monitoring over long time periods

• Uncertainty regarding future changes to water 
quality given:

• Increasing human activities in watersheds
• Changing climate
• The complex interrelationships of water 

quality trends

• Continued long-term monitoring is crucial for 
understanding these changes and to inform 
management

• Need dedicated resources and collaborations to 
make it happen
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Trends in seasonal temperatures - winter

Changes in annual precipitation, 1948–2012

https://changingclimate.ca/CCCR2019/
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Thank you!

Ministry of the Environment, Conservation and Parks

You can never step in the same river twice - Heraclitus 


