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On June 10, 1964, the very
first PWQMN sample was
collected on a site on the - =
North Maitland Rivel‘,,, Photo credit: Maitland Valley Conservation
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Marking the beginning of a
six-decade, continuous run of
stream water quality
monitoring in Ontario

3 Conservation
Authorities
+3 Partner Agencies

430+ VMonitoringSVites @
ﬁ 3.000+ Sampleséollected

each year
RECORDED
250+ PARAMETERS
~ PWQMN was
established in

1964
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® Inactive stations
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Collaboration right from the start
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The data presented in this publication is part of a pro-
gram which is designed to provide a near continuous
record of basic water quality information at specific
points on rivers and lakes in Ontario. This datais
being made available to all those who need such
information in their work and are directly concerned
with the quality of surface water in Southern Ontarlo.
The water quality monitoring orogram includes routine
collection of water samples at specific locations from
keyrivers and lakes and analysis for various constit-
uents which are primarily of concern from a water use
point of view.

Samoling stations were selected at points considered
reasonably reoresentative of the general condition o
the body of water. Asitisofgreatimoortance to relafe
quality datawith flow conditions, the samplingstatiohs
were located, where practicable, in the vicinity
recording gauging stations maintained by the Depa
ment of Northern Affairs and National Resources. In
addition, a program was initiated for the installation
of staff gauges near sampling stations where no re-
cording gauging stations exist. At the end of the 1965
water year, nine staff gauges had been installed by
the Division of Water Resources.

Analysisof samples included some or all of the follow-
ing parameters: Total coliforms, biochemical oxygen
demand, solids (total, suspended, anddissolved, tur-
bidity phosphorus (total and soluble), nitrogen (free
ammonia, total Kjeldahl, nitrite, and nitrate), chlorides,

hardness, alkalinity , pH, iron, phenol,dissolved
oxygen, alkyl benzene sulfonate, and conductivity ,

The water quality monitoring program was started in
July 1964 with 89 streams. By the end of the 1964-65
water year (September 30th, 1965), the program was
expanded to include a total of 156 rivers and 210
sampling stations.

The Commission initiated co-overative water quality
studies with the - ] esiiies in Ontario.

pe’iollowing Conservation Authorities participated
the collection of water samples in 1964-65 water year:

Credit Valley Conservation Authority
Halton Region Conservation Authority
Maitland Valley Conservation Authority
Moira River Conservation Authority

Spencer Creek Conservation Authority

This initial publication of water quality data covers
heavy water use areas in the Southern and Eastern
parts of the Province. Subsequent annual publications
will include quality data on streams in the Northern
parts of the province.
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PWQMN: The very embodiment of collaboration
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The PWQMN today

GOAL: To maintain long term surveillance
of stream water quality in Ontario through
partnerships with government, Ontario’s
Conservation Authorities, and
environmental agencies.

OBJECTIVES:

1 Collaborate to collect water quality
data using consistent, standardized
methods

2. Report on the status of water quality

3. ldentify temporal and spatial trends in
water quality

4. Provide a foundation to
support/facilitate additional
monitoring, focused studies, and/or
to meet specific needs of various

Active stations

® Inactive stations Sta ke h O I. e rS
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60 years of monitoring by the numbers...

3 Conservation
Authorities
+3 Partner Agencies

430+ MonitoringSites ©
é 3.000+ Samples collected
) |

each year

250-'- RECORDED

PARAMETERS

PWQMN was
established in

1964

39 collaborator agencies

A > 2100 locations monitored

across the province, of which:
A 433 currently active

> 3,000 water quality samples
currently collected per year

> 250 core water quality
parameters

~9,000,000 water quality
records in the database

~2,000 data downloads in 2022

Ontario @



Data publicly available - Open Data and Interactive Map

Data Catalogue Q. Datasets  Ministries I Ontario @ Francais  Q Search

Home » Ministries » Environment, Conservation and Parks

Home » Environmentand energy > Lakes and rivers

nsset | Groups | | History Map: Provincial (Stream) Water Quality Monitoring

Provincial (Stream) Water Quality Monitoring Network Network

Search for and view stream water chemistry data from sampling sites that are part of the Provincial
(Stream) Water Quality Monitoring Network (PWQMN).

Provides stream water quality monitoring data for a number of parameters, including total and dissolved nutrients, metals, and chloride.

The Provincial (Stream) Water Quality Monitoring Network (PWQMN) measures water quality in rivers and streams across Ontario. This dataset s hth
- I P ; ' . ' : - earch the map
rovides stream water quality monitoring data for a number of parameters, including total and dissolved nutrients, metals, and chloride. Spatial ) . .
P quaity 8 P & P | Full dataset is available in the Open Data Catalogue.

information for stream monitoring locations across Ontario are also available. You may search by stream, station ID, address or see help for advanced options.

R o0
O

Provincial (Stream) Water Quality Monitoring Network Lo o, ° %9
X
Learn more about accessing data using different formats. Information  Phosphorus  Nitrates  Susp. Solids | Chloride
|
Date range: March 1, 2021 - December 31, 2022 %
o B
sy Data English \'\O(vx
Last Updated: January 19, 2024 % ~
. - = " i “\BRUI:JES‘( : i
csv Field Data Ebglish NESOTATSES Chloride Concentrations (mg/L) for Canagagigue Creek J - :
Last Updated: January 23, 2024 Minneapoli¢ B et
o ; INE \ 1
- MICHTGANT ) - e
< LA T O ‘HAMPSHIRE e —
4 V : Hi S Ch|cago . = MASS-A_‘.(VI_HUSETTS :
10 https.//data.ontario.ca/dataset/] provmmal stream*watetr*quahty momtorlng netvark =) ‘rovﬁta'rio @

https.//www.ontario.ca/page/ map provmual stream Water qualfty memt@ﬁng nefwork




"How are PWQMN data used?

i

STATE OF ,/ f ' f el GlEenn P
THE GREAT LAKES 2022 ’ N 7/ '

Technical Report

Canadlan Environmental
Sustainabllity Indicators

Water quality in
Canadian rivers

| decrease t increase @ notrend

Chloride - Short Term Chloride - Long Term

®  Poor (0-44) Fair (45-79) ® Good (80-100) — Average WQI

Conservation Authorities

Watershed
Report Card

Ontario’s Conservation Authorities 2023 Watershed

Report Cards provide a ‘checkup’ on the health of
many of Ontario’s watersheds. They track and
report on the surface and groundwater quality as
well as the conditions of our forests.




Value of the PWQMN: Research and academic institutions

Note: Some quotes have been condensed/shortened

“The PWQMN dataset is invaluable for keeping track of long-term changes in stream water quality in Ontario...Long-term
(>decades) and continuous (i.e., no data gaps, include winter) water quality data is invaluable for environmental research
and training! PWQMN is a critical monitoring program and enables all sorts of important research..”

Dr. Claire Oswald & Dr. Christopher Wellen, Toronto Metropolitan University

‘Monitoring of river water quality.. is the best (and only) way to examine the effects of landuse/cover and climate shifts on
watersheds. The PWQM network includes watersheds with urban, agriculture and natural landcovers which allows us to
disentangle the relative influence of different types of human development on water quality. Having such a long (60 year!)
record is absolutely key to tracking changes in climate”

Dr. Catherine Eimers, Trent University

“The PWQMN program has provided an invaluable source of information to gain insights into the interplay between
anthropogenic stressors and hydrological/biogeochemical processes. The generated database offers my trainees a unique
opportunity to develop advanced modelling tools that can effectively support environmental management, The novelty and
attributes of the PWQMN monitoring program have had an enormous impact on the scientific community and have
impeccably strengthened Ontario’s ability in the area of watershed management...”

Dr. George Arhonditsis, University of Toronto - Scarborough
12 Ontario@



Value of the PWQMN: Research and academic institutions cont'd

Note: Some quotes have been condensed/shortened

“‘We cannot manage what we do not measure. Long-term consistent water quality datasets allow us to analyze trends,
assess the impact of environmental changes, and develop models for effective water resource management... The
Provincial Water Quality Monitoring Network (PWQMN) dataset has been foundational to the research conducted by me
and my students at the University of Waterloo. But the PWQMN is more than just data - it's about the people behind the
data.. They genuinely care about our streams and are always striving to improve monitoring, so we can better understand

and ultimately manage our water resources more effectively.” . . .
Dr. Nandita Basu, University of Waterloo

“The PWQMN data is an invaluable asset for the water research community. The systematic and sustained monitoring
of our freshwater resources is indispensable for the calibration and validation of predictive water quality models that,
in turn, support long-term, sustainable water management.”
Dr. Philippe Van Cappellen, University of Waterloo

"As an aquatic ecology research lab interested in the impacts of human activities on surface water quality, the PWQMN data
has been invaluable for providing historical context of water quality trends in various watersheds across Ontario..”

Dr. Andrea Kirkwood, Ontario Tech University

"We use the datasets [PWQMN] .. to calibrate and validate the hydrological and water quality models that we develop.
Also, we have used various statistical methods to convert grab sample PWQMN data to daily loads and have used them

to analyze water quality trends in various rivers in Ontario.” . . .
Dr. Prasad Daggupati, Guelph University



What can 60 years of monitoring tell us?

Increasing chloride levels

in Ontario's streams
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Journal of Great Lakes Research 48 (2022) 512-525

T

Contents lists available at ScienceDirect

Journal of Great Lakes Research

journal homepage: www.elsevier.com/locate/ijglr
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Chloride trends in Ontario’s surface and groundwaters

Huaxia Yao ", Joelle D. Young®

* Ontario Ministry of t BOP Publishing
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50 years of stream chloride monitoring
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Average chloride concentrations at PWQMN sites
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Supplementary material for this article iz available online
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Trends and legacy of freshwater salinization: untangling over

IMay 2021 Bhaswati Mazumder'* ), Christopher Wellen' (), Georgina Kaltenecker' (), Rvan J Sorichett:

ACCEPTED FOR PUBLICATION { Department of Geography and Environmental Studies, Ryerson University, 330 Victoria Street, Toronto, Ontario, Canada

Check for
Ryan J. Sorichetti*'**, Melanie Raby®', Claire Holeton *', Nadine Benoit ®, Lucas Carson?, =
Anna DeSellas®, Ngan Diep?, Brie A. Edwards ¢, Todd Howell ¢, Georgina Kaltenecker?,
Chris McConnell®, Clare Nelligan ?, Andrew M. Paterson °, Vasily Rogojin ?, Nure Tamanna?,
Environ. Res. Lett. 16 (2021) 095001 .-:tl-:' d:_.:ls_ 10.1088/1748-9326/ac1817

Contents lists availabléatsciVerss Screncenmect ENVIRONMENTAL
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Environmental Pollution b
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Warm season chloride concentrations in stream habitats of freshwater mussel
species at risk

Aaron K. Todd*, M. Georgina Kaltenecker

Environmental Menitoring and Reporting Branch, Ontario Ministry of the Environment, 125 Resources Road, Etobicoke, Ontarie M9P 3V6, Canada
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What can 60 years of monitoring tell us?

Changes in stream water quality over time

Journal of Great Lakes Research 43 (2017) 930-937

*ﬂesel‘:]r}}hcm“ RAPI D COM MU N ICATION Contents lists available at ScienceDirect ﬁ

Journal of Great Lakes Research /'CIAG LR
Unexpected declines in stream phosphorus concentrations

across south.erll Olltal‘iO - 7 journal homepage: www.elsevier.com/locate/jglr %

Shanel M. Raney and M. Catherine Eimers

Environmental Processes (2024) 11:30 Long-term decline in stream total phosphorus concentrations: A @cﬂ,wm
https://dot.org/10.1007/540710-024-00710-w pervasive pattern in all watershed types in Ontario

RESERHCH 4') Katie L. Stammler ** William D. Taylor #, Mohamed N. Mohamed °
Check for * University of Waterloo, Biology, 200 University Avenue West, Waterloo, ON N2L 3G 1, Canada
uEatEs b Ontario Ministry of the Environment and Climate Change, 125 Resources Rd., Etobicoke, ON, CAN, M9P 3V6, Canada

Exploring the Trends in Sediment and Phosph
Concentrations and Loads in Part of the Cana

Lakes Basin 2 Journal of Great Lakes Research i
s . Volume 42, Issue 2, April 2016, Pages 356-363
ELSEVIER
Pranesh Kumar Paul' - Anant Goswami' - Ramesh Pall Rud nature geoscience
Prasad Daggupati'
Incre asing nitl‘ate CO ncentl‘ations Article https:/fdol.org/101038/541561-023-01257-5

Journal of Great Lakes Research e Widespread increasesinsoluble phosphorus

concentrationsin streams across the

in streams draining into Lake

journal homepage: www.elsevier.com/locate/jglr Ontario transboundarycreat Lakes Basin
. . M. Catherine Eimers ‘9\ E’ Shaun A. Wotmough Recelved: 7 September 2022 Nitin K. Singh®", Kimberly J. Van Meter® & Nandita B. Basu®'**
Stream nutrient and agricultural land-use trends from 1971 to 2 — B '
Lake Ontario tributaries S

Max |. DeBues®, M. Catherine Eimers ®*, Shaun A. Watmough ®, Mohamed N. Mohamed ¢, Jessica Mueller ¢

# Environmental and Life Sciences Graduate Program, Trent University, 1600 West Bank Drive, Peterborough, ON K9] 7B8, Canada
" School of the Environment, Trent University, 1600 West Bank Drive, Peterborough, ON K9] 7B Canada

© Environment and Climate Change Canada, 657 Lakeshore Rd, Burlington, ON L7S 1A1, Canada o nta rio @
9 Ganaraska Region Conservation Authority, 2216 County Rd 28, Port Hope, Ontario L1A 3V8, Canada
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Journal of Hydrology

Volume 612, Part C, September 2022, 128283
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Science of the Total Environment 945 (2024) 174157

Contents lists available at ScienceDirect Research papers
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e ScienceDirect Pr - Science of the Total Environment i
P A flow, sediment, and phosphorous
ELSEVIER Procedia Earth and Planetary Science 10 (2014) 133 — 138 —— ELSEVIER Joumal homepage: www elsevier.com/locate/ecitoteny regime
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“Ecohydrology Research Group, Department of Earth and Environmental Science, University o . . . . .
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What can 60 years of monitoring tell us?

Water quality modeling and loadings

Contents lists available at ScienceDirect

L yJOURNAL OF
HYDROLOGY

Journal of Hydrology

ELSEVIER

journal homepage: www.elsevier.com/locate/jhydrol
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Is comprehensive event sampling necessary for constraining process models &
of water quality? A comparison of high and low frequency phosphorus
sampling programs for constraining the HYPE water quality model

AK. Phillips™, S. Mandal®, M. Mohamed °, R.J. Sorichetti“, C.A. Ross*, J.L. Thomas®, C.
C. Wellen™
* Department of Geography and Envirenmental Studies, Toronte Metropolitan University, 350 Victoria St, Toronto M5B 2K3, Canada

* Watershed Hydrology and Ecology Research Division, Environment and Climate Change Canada, 867 Lakeshore Road, Burlington, Ontario L7S 1A1, Canada
 Ontario Ministry of the Environment, Conservation and Parks, 125 Resources Rd, Toronto MOP 3V6, Canada

Journal of Great Lakes Research 49 (2023) 190-208
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Journal of Great Lakes Research

journal homepage: www.elsevier.com/locate/ijglr

A Bayesian hierarchical spatially explicit modelling framework to )
examine phosphorus export between contrasting flow regimes =t

Alexey Neumann®', E. Agnes Blukacz-Richards ®*', Ratnajit Saha?, Carlos Alberto Arnillas?,
George B. Arhonditsis **

* Ecological Modelling Laboratory, Department of Physical & Environmental Sciences, University of Toronto, Toronto, Ontario M1CI1A4, Canada
® Environment and Climate Change Canada, National Water Research Institute, Burlington, Ontario L7R 4A6, Canada

Journal of Great Lakes Research 42 (2016) 1151-1165
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Total and soluble reactive phosphorus loadings to Lake Erie
A detailed accounting by year, basin, country, and tributary

Matthew |. Maccoux ®*, Alice Dove P, Sean M. Backus ®, David M. Dolan ©!

* Milwaukee, W1 53222, USA

17

Ontario @

b Water Quality Monitoring and Surveillance Division, Environment and Climate Change Canada, Burlington, Ontario, Canada L7R 4A
© Natural and Applied Sciences, University of Wisconsin-Green Bay, Green Bay, Wl 54311, USA




