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By initiating your own citizen-based watershed group, you can serve your 
community by leading and taking part in activities to protect and restore 
your local watershed. The collection of water quality data can serve a 
variety of valuable functions including: 

 3 Educational purposes and community engagement in stewardship 

 3 An early warning system for pollution events in urban 
environments 

 3 An open access historical record of how waterways have changed 
for use by local communities, municipalities, landowners and other 
land managers 

 3 A mechanism to evaluate the effectiveness of restoration 
projects and identify local issues so that action can be taken

Picking a Site
Whether you are focusing on volunteer water monitoring, stream 
cleanups or stewarding riparian areas, one of the first steps involves 
gaining an understanding of the watershed you plan on working in.  
This includes familiarizing yourself with the area such as the 
watershed’s geographical area, topography, natural drainage and flood 
control systems. Other aspects to consider in the survey are seasonal 
weather trends, soil conditions and changes that have occurred in the 
area due to human population growth. Using existing resources such 
as past research studies or local government documents may be helpful 
in finding some of this information. Conservation authorities such as 
the Toronto and Region Conservation Authority (TRCA) also provide 
important watershed facts and figures.

When selecting a site for watershed stewardship, you must first identify 
the landowner and get their permission to run your program on their 
land.  It is also important to keep safety in mind. Water levels in 
streams can fluctuate as a result of precipitation events and seasonal 
changes—choose a stream that has a gentle to moderate flow and make 
sure it is easily accessible. Citizen scientists should feel safe at all times 
when collecting samples and stewarding riparian areas. Ideally, samples 
should be taken during at least two seasons of the year. For example, 
sample once during the summer when stream flow is typically at its 
lowest and another time during peak runoff season.
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Personal Safety
When working outdoors, keep in mind the following precautions:

 3 Always tell someone where you are going and when you will return
 3 Work in pairs, never alone
 3 Supervise children in and around streams
 3 Always carry a first aid kit
 3 Carry a cell phone and have emergency phone numbers for police, poison 

control centre and ambulance readily available
 3 Do not attempt to wade into fast water or water higher than your knees
 3 Watch out for slippery stream beds, undercut banks, waterfalls and fast 

flowing areas (logjams can be unstable, take care to walk around them)
 3 Warn everyone, especially children, about urban hazards such as syringes 

and broken glass
 3 Remove hazardous materials with tongs and place in a hazardous 

materials bucket
 3 Avoid foul smelling areas, spills of unknown substances and containers  

of hazardous or unidentified materials
 3 If necessary, contact emergency response agencies or municipal crews  

for removal

Health
 3 Although it may look pristine, do not drink steam water as it can harbour 

bacteria and parasites that will make you sick
 3 Know the symptoms and treatment for hypothermia 

Clothing
 3 Dress for the weather and stream conditions
 3 Wear waders or boots with felts, as well as a personal flotation device 

when working in larger streams 

Handling Chemicals
 3 Keep all chemicals away from young children
 3 Avoid contact with skin, eyes, nose and mouth
 3 Read container labels before use, especially any precautionary notes  

or first aid information
 3  In case of an accident or suspected poisoning, call the Poison Control 

Centre immediately
 3 Use test tube caps or stoppers, not your fingers, to cover test tubes 

during shaking or mixing
 3 Close all containers tightly immediately after use and don’t interchange 

caps from different containers
 3 Thoroughly rinse test tubes before and after each test and deposit all 

solid and liquid chemical waste into separate labeled, covered containers 
and then dispose of them safely at home
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General Procedures

Photographing
Take Photographs from the same place on each visit to describe the surrounding
land use/vegetation/pollution sources—this makes them more easily comparable
over time.

Try to include as much of the following as possible:

 3 Some part of the waterbody and the immediate surrounding land use
 3 Water height with respect to some reference point (bridge, tree and 

boulder)
 3 Bank vegetation cover and type
 3 Water colour
 3 Visible pollution sources 

Taking the Sample
 3 Always check that stream conditions are safe before sampling as water 

level and stream velocity can fluctuate
 3 Be sure to sample from the same place each time and if possible, from a 

flowing section of the waterway as far away from the bank as you  
can reach

 3 Always sample the water upstream of where you walk—to avoid sampling 
water you have walked through and disturbed, start at the site furthest 
downstream and work your way upstream

 3 Collect a large bottle of water to use for cleaning the bottles
 3 Rinse the sample bottles with stream water, then collect the samples
 3 Take samples from a riffle area while standing on a stable stream bank
 3 Fully submerge the sample bottle and face the bottle upstream (against 

the current) 

Running the Tests
 3 Instruct volunteers to read through instructions before running the water 

quality tests
 3 Do tests immediately after you take the sample, followed by the 

necessary calculations 

Clean Up
 3 After the test, rinse the test tubes over a bucket with stream water 
 3 After the event, rinse the tubes again with tap water to account for any 

contaminants from the stream water
 3 Dispose of chemical waste water in a separate, labelled bottle—discard 

the first rinse water in this container as well
 3 Put all dry chemical and packaging waste in a garbage bag and recyclable 

appropriate materials 
 3 Be sure to leave the site clean
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Parameters
Temperature
Temperature is very important to water quality as it has a major influence on the 
rates of chemical and biological processes and the growth of aquatic organisms. 
It affects the rate of photosynthesis by aquatic plants, the migration patterns of 
aquatic organisms and the rates of development, timing and success of reproduction. 
Organisms are sensitive to temperature changes that influence the solubility of toxic 
waste chemicals and the instance of parasites and disease. Temperature also directly 
influences the amount of dissolved oxygen (DO) in the water.

Change in water temperature is influenced by the environment around it so it is 
important to observe the surrounding area for both natural factors (such as time of day 
or the season) and human activity. Are we cutting trees along the river that give shade 
to the water? Is there industrial or residential development in the area causing thermal 
pollution? 

Dissolved Oxygen
Dissolved oxygen (DO) is the amount of oxygen held in the water. Oxygen dissolves 
readily in water until the water becomes saturated. Cold water can hold more dissolved 
oxygen than warm water. Healthy streams are saturated with oxygen (90-110% 
saturation) during most of the year.

DO is necessary for the decomposition of organic materials and wastes and for the life 
of aquatic animals. Fish, invertebrates, plants and aerobic bacteria all require oxygen 
in the water for respiration. There are many factors that cause fluctuations in DO 
levels. Algal photosynthesis during blooms can increase the oxygen level during the 
day, whereas plant respiration at night can lower these levels.

Problems of low DO levels can stem during the summer low flow period, as shallow 
waters heat up faster than deep waters. In slower flowing water that has little surface 
turbulence, we see less oxygen mixing into the water. In other cases, an excess of 
organic matter present in a water body from sewage for instance, can reduce the 
amount of DO in the water due to the decomposition process.

pH
pH is a measure of the relative acidity or alkalinity of a substance. If the pH of a 
stream is too high or too low, it may become inhospitable for key species and alter 
the ecosystem. Changes in pH will cause a reduction in species diversity. Acidic waters 
can cause aquatic organisms to suffer from tumours, ulcers and impaired gill function 
or even death. It also influences the solubility and biological availability (the amount 
that can be used by aquatic life) of nutrients (e.g. phosphorous, nitrogen and carbon). 
Most aquatic organisms are sensitive to small pH changes and prefer a range of 6.0-
8.5.

pH can be influenced by several factors, such as the geology, catchment types, soils, 
photosynthesis and urban run-off. Limestone catchments typically contain alkaline 
waters whereas basalt and sandstone catchments contain slightly acidic waters. 
Streams that drain soils with a high mineral content are usually more alkaline, whereas 
streams that drain coniferous forests are more acidic. Photosynthesis can also affect 
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pH levels, as peak periods decrease levels of carbon dioxide in the water, which 
increases pH. Human induced influences include urban run-off containing pollutants 
like detergents and pesticides, as well as acid rain due to, among other things, the 
carbon dioxide emissions absorbed from the air.

Turbidity
Turbidity is the measurement of the relative clarity of water. Alternatively, it can be 
described as a measure of how much light is reflected off of suspended materials, 
such as clay, silt, organic and inorganic matter and microscopic organisms. These 
particles restrict light penetration in the water, which in turn affects algal growth and 
oxygen production. Sediment can clog gills or other breathing structures of fish and 
invertebrates. When sediments settle to the stream bottom, it can smother fish eggs 
and ruin aquatic habitats. Increased sediment will also increase stream temperatures as 
sediment absorbs light, rather than deflects it.

Turbidity can be the result of soil erosion, urban runoff, algal blooms and bottom 
sediment disturbances. Urban development, such as construction, can cause severe 
issues of sediment disturbance. Sometimes combined sewer overflows, containing not 
only stormwater but also untreated human and industrial waste materials, increases 
turbidity after rain storms or rapid snow melt.

Nitrate
Nitrate is an important nutrient in aquatic ecosystems and it plays a key role in the 
nitrogen cycle. Acting as a fertilizer for aquatic and terrestrial plants, when nutrient 
levels are high, excessive plant and algae growth creates water quality problems, such 
as eutrophication.

Nitrogen may act as one of the limiting factors of growth in an aquatic ecosystem. Due 
to its high solubility in water, nitrate is a common contaminant. Nitrogen enters the 
water from human and animal waste, urban runoff, lawn fertilizer, vehicle exhaust and 
during the break down of nitrogen rich organic material.

Naturally occurring nitrate in Canadian lakes rarely exceeds 4 mg/L. The maximum 
concentration of nitrate in freshwater for the protection of aquatic life is 13 mg/L.

Phosphate
Phosphorus is essential for all living organisms and is needed for chemical reactions in 
plants and animals. As a nutrient, phosphorus acts a fertilizer for aquatic plants. When 
nutrient levels are high, excessive plant and algae growth (or eutrophication) damage 
to the natural flora and fauna of the ecosystem. Waterways become choked with 
vegetation resulting in reduced penetration of light. This increases biological oxygen 
demand and reduces dissolved oxygen levels which can impact fish species.

Sources of phosphorus in waterways may be from fertilizers, pet droppings, sewage 
and industrial waste. Phosphorus is also derived from the weathering of rocks and 
the decomposition of organic material. Over half of the phosphate in lakes, rivers and 
streams, however, come from phosphate-based detergents that are flushed down the 
drain by humans.

Flowing water should have phosphate concentrations of less than 0.3 mg/L.
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For more information visit 

evergreen.ca/urbanwatersheds
Evergreen is a national not-for-profit that inspires action to green cities. 

Get involved or donate today.

Benthic Invertebrate Sample
In addition to the six parameters listed above, another way you can 
gauge the health of a waterway is to evaluate a benthic invertebrate 
sample. These bottom-dwelling organisms spend an entire life stage 
in the stream bed and are therefore a good indicator of local water 
quality. Pollution sensitive invertebrates can only survive in healthy 
waters and finding them indicates good water quality. Pollution tolerant 
organisms on the other hand can survive in both healthy and unhealthy 
streams—finding them does not necessarily indicate poor water quality 
as they can survive under many conditions. Early spring and fall, when 
invertebrates are larger and easily identifiable, are the best times of 
the year to sample. Samples should not be taken during or following 
a flood, as stream conditions may be unsafe and most organisms will 
have been washed away.

Materials
Taking a benthic sample is a great way to confirm your results from 
the parameter measurements. Materials needed to take and examine a 
sample include:

 3 First aid kit
 3 Surber sampler or 30 cm wide D net
 3 Hip-waders or high boots  

(depending on the depth of the water)
 3 Scrub brush
 3 20 litre bucket
 3 Ice cube trays
 3 Pipettes
 3 Laminated field key
 3 Magnifying glass
 3 Tweezers 
 3 Data sheets
 3 Plastic spoons
 3 Shallow white tray
 3 Rubber gloves
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The Pacific Stream Keepers Foundation has excellent resources available online including  
a detailed sampling procedure, and benthic macroinvertebrate identification key. 

http://evergreen.ca/urbanwatersheds 
www.pskf.ca/publications/Module04.pdf

