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Credit Valley Conservation (CVC) was
formed on May 13, 1954 and has been working for over
50 years to protect the natural environment. CVC is one of
36 conservation authorities operating in Ontario, and is a
partnership of the municipalities within the Credit River
Watershed. CVC is a community-based environmental
organization originally formed by an Act of provincial
government and is dedicated to conserving, restoring,
developing and managing natural resources on a
watershed basis.
The Credit River watershed is comprised of 1000 square
kilometers of land, drained by the Credit River and its
1,500 kilometers of tributaries. It is located in one of the
most rapidly urbanizing parts of Canada, within the

Greater Toronto area. The river’s headwaters are located above
the Niagara Escarpment (a World Biosphere Reserve). This area
is the source of four rivers; the Credit, Humber, Etobicoke and
Nottawasaga. A small part of the Oak Ridges Moraine, as well
as a number of other moraines are located within the
watershed’s boundary.
To ensure a clean supply of water for human and environmental
needs, CVC is dedicated to watershed management that
focuses on present and future issues and needs.

F

650,000 people live in the watershed

F

87% of the population lives in the lower third of
the watershed
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CVC’s Integrated Watershed Monitoring
Program (IWMP) is similar to a checkup with your doctor.
We want to make sure that everything is working properly.
If it isn’t, you have hopefully identified a problem early
enough to prevent it from getting worse.
The program was developed to be an ‘early warning’ system
to identify potential problems with the health of the
watershed. Watershed health reflects the health of our
communities, our home.
By continuously measuring the ‘pulse’ of our watershed, we
are measuring the response of the ecosystem to change and
proactively seeking ways of improving management practices
in the watershed. In the face of population growth, urban
expansion and climate extremes, this is quite a challenge.

A watershed is an area of land that drains
into a river or a lake. The boundary of a watershed is based
on the elevation (natural contours) of a landscape. A drop
of water that lands anywhere inside this boundary will
eventually end up at the Credit River, before emptying into
Lake Ontario. This determination of boundaries is based on
the natural shape of the land and therefore the watershed
falls across many municipal boundaries. Credit Valley
Conservation helps to manage the natural resources
found in the Credit River watershed.
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This report describes the status of current watershed
conditions and identifies trends in ecosystem health
across the Credit River watershed.
Through monitoring, we can assess the effectiveness of
various management strategies and their benefit to
watershed health. We can then adapt our policies and
practices to reflect the best and most up-to-date
techniques available.

AEM is the concept that drives the IWMP
and recognizes the uncertainties that challenge resource
management.

monitoring results, we can re-evaluate the effectiveness of
achieving our watershed corporate goals and targets, and
adjust management practices as necessary.

Ecosystems by their nature are complex and constantly
evolving. Although we plan, design and implement
resource management practices with the best information
available, long-term monitoring of the watershed is key to
ensuring we are making the best decisions for the health
of the watershed and our communities. After analyzing

AEM is a learning tool that allows us the flexibility to deal
with uncertainty and provides a feedback loop for ensuring
that the best science and available knowledge is used
and applied.
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In 2002, CVC initiated the Terrestrial Monitoring Program to study
the land ecosystems of the Credit watershed. Land ecosystems
include forests, wetlands and riparian (river) zones.Through
intricate ecological relationships that include the water cycle,
nutrient cycling, food chains and biodiversity, the health of these
land ecosystems affects the overall health of the watershed.
CVC has established permanent monitoring plots in forest and
wetland ecosystems throughout the watershed to represent
various physiographic zones and land uses. At the 26 forest
monitoring plots, the health of the watershed’s forests is
measured by assessing plant biodiversity, tree health, exotic
species, bird biodiversity and soil condition.To determine the
health of the wetlands, CVC established 19 wetland plots to
assess plant biodiversity, exotic plant species and frog
biodiversity. No riparian stations were established as of 2003, but
monitoring data will be available for the next five-year review.

From a watershed perspective, the health of land
ecosystems is directly influenced by their size, amount,
relative location to each other and surrounding land uses.
Generally, land ecosystems that are larger and closely
connected to other ecosystems are more resilient to
environmental stress.

The larger and more diverse land ecosystems in the
Upper and Middle portions of the watershed
support greater biodiversity (i.e. number of
wildlife species and their habitats) compared
to the Lower watershed. This is primarily
due to the loss of land ecosystems,
specifically in the urban areas.
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Fluvial Geomorphology is the science of assessing the shape
and form of a watercourse as it moves through the landscape.
The fluvial geomorphic component of the CVC monitoring
program focuses on the tributaries of the Credit River and
assesses channel characteristics and stability. Most channels
can be categorized based on characteristics such as channel
width, depth, slope, substrate and meander geometry.
A stable channel is in dynamic equilibrium and responds
physically to the flow and sediment it receives from upstream.
Vegetation growing along its banks and in its floodplain also
contribute to channel behaviour. A stream responds to physical
changes that occur in the upstream area. If these changes occur
at a slow rate, a stream should adjust and remain dynamically
stable. If the changes occur rapidly (like rapid urbanization),
the stream will be unable to achieve a balance, will become
unstable and significant alterations to its form will result.
Thus begins an evolutionary process that may take decades to
stabilize over time, and may result in a channel with an altered
shape in a different location.
The map on page 15 shows the current condition of the
monitored streams with respect to stability and stability trends.
The stability status and trend is most appropriate at the
monitored station. Because a stream’s upstream drainage area
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is a contributing factor to a stream’s shape and stability, the
status (represented by the coloured shading) has been
extended upstream for the entire drainage area. This is not to
say that all watercourses within the upstream drainage area
are stable, but that the upstream drainage area is contributing
to a stable stream section.
Stations with limited data show only the status of the station.
The stability status (coloured shading) has not been extended
upstream. Stable channels, represented by the green shading,
possess the expected channel characteristics consistent with
their type and appear to be responding to their flow and
sediment regimes without negative responses like channel
widening or sediment accumulation. These channels are
considered to be “In Regime”.
The yellow shading represents the monitored channel that is
transitional. Transitional channels have some characteristics
that fall outside of what would be expected and appear to be
responding to physical changes in the upstream area that
contributes their flow and sediment. These areas are
generally located downstream of urbanizing areas.
The red shading would represent channels that are unstable
and so out of balance with their flow and sediment regimes
that the channel cannot remain in its existing form. Presently,
monitoring to date has not identified any unstable channels.
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Protection and enhancement of water quality is imperative in
the Credit River watershed to support a number of different
water uses, including water supply, assimilative capacity,
fisheries, and recreational activities.The Credit River watershed is
under tremendous pressure from urban land use changes was
well as agricultural uses and aggregate extraction activities.
Monitoring water chemistry can help characterize existing
water quality conditions and document long-term trends over
time.The 5-year review was initiated to implement a watershedwide approach to addressing larger scale water quality issues,
such as cumulative and long-term impacts.To date, extensive
background data and information have been collected,
analyzed and documented in the annual IWMP summary
reports.This report documents both the average conditions
over the study period and significant trends in water chemistry
over the same time period. An extended 10-year study period
was utilized for this review, as the first annual IWMP report
included water quality data dating back to 1993. Also, a 10-year
data set was required to conduct robust statistical analysis.
The Credit River assimilates effluent from three waste water
treatment plants (Acton, Georgetown and Orangeville), each of
which has tertiary treatment with disinfection. Sewage flow is
a high proportion (~50%) of base flow in headwater areas,
where the discharge from the Orangeville water pollution
control plant is equivalent to summer time baseflows in the
Credit River. One of the main purposes of the Orangeville
Reservoir and Dam is to provide assimilative capacity to the
effluent during low flow conditions.

To evaluate water chemistry conditions in the Credit River
watershed, indicator parameters were chosen that represent
stressors from both urban and rural sources throughout the
watershed. The Provincial Water Quality Monitoring data was
collected in partnership with the Ministry of the Environment.
This data was utilized to determine ambient conditions and
long-term trends at 16 stations across the watershed. The
federal Canadian Council of the Ministers of the Environment
Water Quality Index (2001) was applied to the indicator
parameters to determine the relative score or ranking at
each monitoring location.
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Generally, the main stem Credit River stations ranked good to fair,
while the smaller urban tributaries ranked marginal to poor due
to their decreased ability to assimilate impacts from both point
and non-point sources.The 10 year analysis indicated that most
stations were stable or the data was too variable to determine
significant trends. Notable exceptions include a decreasing water
quality trend downstream of Orangeville, and improving water
quality trend at Beechgrove Sideroad in Caledon.
‘Canadian Council of Ministers of the Environment, (2001). Canadian water
quality quidelines for the protection of aquatic life: CCME Water Quality Index
1.0, Technical Report. In: Canadian environmental quality guidelines, 1999,
Canadian Council of Ministers of the Environment, Winnipeg.
Environment Candy, (2001). Threats to Sources of Drinking Water and Aquatic
Ecosystem Health in Canada. National Water Research Institute, Burlington,
Ontario. NWRI Scientific Assessment Report Series No. 1.72 p.
Vitousek, P.M., J.D. Abet, R.W. Howarth, G.E. Likens, P.A. Matson, D.W. Schindler,
W.H. Schlesinger and D.G. Tilman, (1997). Human alteration of the global
nitrogen cycle: sources and consequences. Ecol. Appl. 7: 737-750.’
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Benthic macroinvertebrates are the aquatic insects, worms,
and other related organisms that live on a stream bottom.
The community of benthic macroinvertebrates are indicators
of water quality, meaning that the type of macroinvertebrates
we find can help us determine the cleanliness of the water.
Some macroinvertebrates are very sensitive to pollution and
need cool, clean water with high amounts of dissolved
oxygen, while other macroinvertebrates can survive in slow,
stagnant water with high levels of nutrients and other
pollutants. An “impaired” benthic macroinvertebrate
community is one that is made up mainly of organisms that
are tolerant of pollution, while an "unimpaired" community
has a high number of organisms that are sensitive to
pollution. Many fish depend on benthic macroinvertebrates
for food so impacts to the macroinvertebrate community
will affect the fish community as well.
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Our results showed that most of the smaller urban tributaries
have either impaired or possibly impaired benthic
communities. The communities at stations found along the
larger tributaries and the main Credit River are unimpaired.
This may be a result of the river’s ability to assimilate or dilute
the pollutants associated with urbanization, wastewater
treatment plants, or agriculture. Small urban streams are
influenced by polluted runoff containing sediment and other
contaminants. The benthic community may also be affected
by reduced cool clean groundwater in urban areas, which
may be reflected in community composition and dynamics.
We found no trend (whether improving or declining) in the
benthic community at any of the 42 stations. Because five
years represents a relatively short time in biological terms,
it is likely that more years of data will be needed in order
to detect any trends in the benthic macroinvertebrate
community.
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Over 40 electrofishing stations throughout the Credit have
yielded almost 50 different fish species. The most common
species recorded is the native blacknose dace. Brook trout
are the most sensitive indicator of groundwater resources as
they specifically require springs to incubate their eggs all
winter long. In the summer brook trout prefer streams that
never warm above 18°C. Restoration efforts are underway for
re-introduction of our only other native salmonid, the Atlantic
salmon, as well as the nationally endangered redside dace.
The smallmouth bass is likely our best indicator of a healthy
aquatic ecosystem in the lower river,and the Credit River’s
connection to Lake Ontario.
Field data are calculated into an IBI (Index of Biotic Integrity)
to rate overall fish health from poor to excellent in terms of
numbers and size of fish (biomass) and the sensitivity score
of each species ranging from 3 (intolerant of habitat
degradation) to 1 (tolerant of low flow and polluted creeks).
In all, 16 out of 36 stations were considered in excellent or
good health, 11 were fair and 10 were in poor health. Some
of the poor sites also reflected the natural constraints of
intermittently dry streams.
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Arrows on the map found on page 21, indicate that the
average IBI score at most sites is either relatively stable or too
variable to detect a 5 year trend. Following two hot and dry
years, it appears that many coldwater trout streams recovered
their health. This is in severe contrast to what appears to be
no recovery in those warmer water streams located on the
Peel Plain. These warm water streams support more diverse
fish species, but are also more urbanized and have less
groundwater resources recharging the water.
Six of 36 stations showed a significant improvement in fish
health. However, the trend for 8 stations indicates declining
health. More data and analysis will be needed to identify the
potential causes associated with construction and urbanization,
poor land practices, water taking and pollution.The water cycle
links the rain on land to our local streams, creeks and river fish
habitats. CVC is currently testing methods to assess fisheries
health within local lakes, ponds and wetlands.
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So, what is the health of the watershed?
F There has been a significant increase in urbanization
in the watershed, which can affect all parts of an
ecosystem (biodiversity, water cycle).
F While some indicators are showing signs of stress in
certain locations, other indicators in the same
location are not. This could be due to a number of
factors including varying sensitivities in signaling an
alarm.
F Some areas are in good or excellent health.
F Areas that are showing signs of stress from a number
of indicators require further investigation.
F Five years of data collection is not a significant
amount of time to factor in the natural variability,
anomalies etc. (e.g. drought effects on aquatic
communities).
F 1999-2003 does not necessarily reflect pristine
conditions, rather just a baseline upon which we can
evaluate change.

What are the recent improvements to the IWMP?
F Since 2003, CVC has added several components to
the IWMP such as water temperature, air
temperature, additional water quality stations, an
additional climate station, and expanded the number
of monitoring stations for all disciplines across the
watershed.’
How is the data from the IWMP used?
F Data and analysis from the IWMP are used to support
other CVC initiatives such as the Credit River Water
Management Strategy Update, Water Budget, Water
Quality Strategy, Credit River Flow Management
Study, Official Plans for expanding urban boundaries,
and development applications.

Each indicator will reveal another clue to the health of the Credit River Watershed and how different parts of the
ecosystem are connected. We need to learn more about the system and how it works together. If there is a red flag
raised by one indicator, we need to pay more attention to it, and assess it more thoroughly before determining if it
is a long-term issue, or just part of the natural dynamics of the ecosystem.
We are still very early in the long-term monitoring process. With time, we will gain a better understanding of the
health of the Credit River Watershed.
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Make a difference in your community, your watershed, your home.
In the Community:
F
F
F

Join a local environmental group.
Learn more about what’s happening in the
watershed by attending public meetings.
Volunteer with CVC.

In the home and at work:
F
F

F
F
274 volunteers contributed 1100 hours
of their time to help collect data for the
monitoring program from 1999-2003

F
F

F
F

Donate funds to the CVC Foundation.
Get out and enjoy the Credit River watershed:
visit one of our many conservation areas.

F
F
F
F
F
F

Put garbage in its place.
Bring your old paint, motor oil, and chemicals to
your local hazardous waste facility - keep them
out of our storm drains!
Stoop and scoop after your pet.
Use less or no lawn chemicals and follow the
label directions.
Take your car to the car wash instead of washing
it on your driveway.
Capture rainwater in a rain barrel to water your
lawn and gardens.
Compost your yard waste.
Properly maintain your septic system.
Keep your car tuned and periodically check
for leaks.
Use native plants in your garden to reduce the
need for watering.
Be water wise (e.g. low flow toilets, reduce lawn
watering).
Reduce energy use.
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