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Program Goals 

 
FortWhyte Alive’s goal with offering the Riverwatch Program is to increase student 

awareness of human impact on our local water bodies. 

 

Our Vision: Engaging students in the water quality issues in their local community through 

hands-on experiences. 

 

We will do this through: 

 

● Promoting place-based education by assisting teachers and students become more 

comfortable, safe and effective learners in an outdoor environment. 

● Providing curriculum-linked water quality programs and equipment onsite at FWA 

and as outreach in Winnipeg, with a focus on upper middle years and high school 

groups. 

● Collecting data about water quality in Winnipeg rivers, streams and ponds, and 

contribute student data to a bigger picture of the Lake Winnipeg Watershed, 

● Support student-led actions that support the improvement of water quality in their 

community. 

 

Website: www.fortwhyte.org/watermonitoring 

  

http://www.fortwhyte.org/watermonitoring
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Introduction 
 

How to Get Involved 

 

Thank you for your interest in water monitoring with your students! 

 

To get involved with Riverwatch through FortWhyte Alive, at least one teaching staff from 

your school must attend a training session. Teacher workshops will be provided bi-annually 

at FortWhyte Alive. The FortWhyte Alive Coordinator can be booked to assist you in water 

monitoring with your students, or Riverwatch kits can be rented by experienced teachers. 

 

As the delegated teacher contact at your school, your duties will be: 

 

● Commit to sampling at one identified site at least twice during the school year. 

● Book the Riverwatch water monitoring kit by contacting FortWhyte Alive by 

contacting kfroese@fortwhyte.org, or calling 204-989-8355 ext. 203. We will set up 

sampling site(s) and a profile for your school group, and book a sampling date. If the 

Coordinator is leading the program, the kit will be provided onsite on your sampling 

date. 

● If you are renting a kit, a 

○ Arrange for pickup of the Riverwatch footlocker from FortWhyte Alive within 

hours of operation. See https://www.fortwhyte.org/visit/ for current hours. 

○ Sign the equipment rental form, and go over the equipment checklist upon 

receipt to confirm equipment is in good order and you have enough 

consumables (eg. batteries, chemical components). 

○ Clean and dry all equipment after use, to align with the Aquatic Invasive 

Species protocols (pages 21-22). This ensures that our program does not 

contribute to the spread of Zebra Mussels in the watershed. 

○ After program completion, return equipment to FortWhyte Alive Coordinator. 

Notify FortWhyte Alive of any shortages of consumables or damage/missing 

equipment. 

● Sample according to the Tests and Tools Guide (see page 12), and record data on a 

Riverwatch Water Sampling Data Sheet (see page 34). Upon return to the classroom, 

transfer this data to the online data sheet found on the SCEI website, at 

http://www.scecoinstitute.com/enter/, and submit it for review and posting.  

● The FortWhyte Coordinator will summarize Winnipeg results each season and share 

with participating schools. 

● For current Riverwatch programming fees, please refer to 

www.fortwhyte.org/watermonitoring.  

 

 

 

 

mailto:kfroese@fortwhyte.org
https://www.fortwhyte.org/visit/
http://www.scecoinstitute.com/enter/
http://www.fortwhyte.org/watermonitoring
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Program Options 

 

There are a number of ways to get involved with this program depending on your level of 

experience, time commitment, student learning goals, and grade and course focus. 

 

Note that when participating in the Winnipeg Riverwatch Program or Lake Winnipeg 

Foundation CBM Program, submission of data is required. This is important because data 

collected in Winnipeg and throughout the province can be used by you and your students 

in lessons, reports, and projects and also because your data will help scientists and citizens 

to gain knowledge about water quality in the Lake Winnipeg Watershed. 

 

- Urban Riverwatch Program: Through this outreach program, teachers have access 

to workshops , outreach support, and use of scientific field equipment to sample at 

designated sites.  The Riverwatch program is also available throughout Manitoba 

through the South Central Eco Institute. 

 

- Lake Winnipeg Foundation Urban Community Based Monitoring Program: This 

additional sampling protocol provided by the Lake Winnipeg Foundation will make it 

possible for students to contribute data to a scientific research program that is 

providing quality assured data to be used in assessing the levels of phosphorus 

entering Lake Winnipeg. Available by contacting cbm@lakewinnipegfoundation.org  

 

- Outdoor Educator: These teacher professional development workshops, provided 

free with funding from Manitoba Education, will help you become more comfortable 

with planning outdoor science classes. Visit 

https://www.fortwhyte.org/foreducators/teacherpd/outdoor-educator/ for 

information. 

 

- FortWhyte Alive School Programs: FortWhyte school programs options with a 

water theme are available to suit your needs. Choose from middle years programs 

such as Water Watchers and Blue Planet, and high school programs like basic Water 

Monitoring (1 hour), or Riparian Health Assessment (2 hours). Custom programming 

is available on request. Visit www.fortwhyte.org/foreducators or contact 

schools@fortwhyte.org  

 

- FortWhyte Alive High School Science Days: FortWhyte brings in scientists and 

experts to lead a full day of educational, hands-on workshops for high school 

students throughout the year. These experiences are great low-cost ways to connect 

your students with current knowledge and field research methods. Contact 

kfroese@fortwhyte.org to register. 

Freshwater Ecology Day: September 27, 2018 

Arctic Science Day: March 7, 2019 

Dig It Soil Science Day: TBA 

http://scecoinstitute.com/
mailto:cbm@lakewinnipegfoundation.org
https://www.fortwhyte.org/foreducators/teacherpd/outdoor-educator/
http://www.fortwhyte.org/foreducators
mailto:schools@fortwhyte.org
mailto:kfroese@fortwhyte.org
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- Slow the Flow Resource and Leak Detector Challenge: This free teacher resource 

on water conservation and Winnipeg’s water history, with Grade 7&8 curriculum 

links, is available in USB format. The Leak Detector Challenge is a simple in-school 

water audit for all schools in Winnipeg offered during October and March. Students 

can check school facilities for drips and leaks, submit their findings to the school 

principal or maintenance, and receive water conservation themed prizes from 

FortWhyte Alive. Visit www.fortwhyte.org/slowtheflow to register. This program is 

supported by the City of Winnipeg Water and Waste Department. 

Site Selection 
 

What makes a good sampling site?  

 

The primary concern when selecting a site should be the safety of your students. Rural 

Riverwatch groups most often select site on a river or stream where water can be accessed 

from a bridge. This enables students to use the equipment included in the footlocker kit as 

described.  

 

Within urban Winnipeg, other ideal sampling locations include City parks where walkways 

and pedestrian bridges allow easy and safe public access to the water. Retention ponds* 

and areas where shallow water can be accessed from the shoreline, such as duck ponds, 

are useful also, though some of the equipment in the footlocker kit cannot be used in these 

sites and additional caution must be taken as these ponds can have sudden drop offs.  

 

FortWhyte Alive will work together with schools to select ideal sites.  

 

It is the responsibility of the teacher/school doing the testing to obtain permission from 

any landowner if private property is involved.  Always do a proper site safety check before 

sampling in a location. 

 

Riverwatch guidelines established by Oak Hammock Marsh (1995) recommend selecting 

sites that characterize both the water quality and biological diversity of the area, and the 

sources and types of pollutants affecting it. Information used in the site selection process is 

obtained from maps, onsite assessments, and community recommendations of potential 

pollution sources.  

 

See Appendix for maps of the City of Winnipeg’s current River and Stream Sampling 

Program monitoring sites. FortWhyte sites will attempt to associate themselves closely with 

these points if safety conditions permit. Retention ponds are also points where samples 

can be collected, these basins collect stormwater from city streets in order to slow runoff 

and allow sediment and pollutants to settle out before water is released into rivers. For 

http://www.fortwhyte.org/slowtheflow
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more on retention ponds, see Appendix. 

 

How many sites should you monitor? 

  

This is up to each teacher and school involved. Determine how much sampling time you 

can commit to with your students during each school year.  

 

If possible, choose to routinely sample one site rather than to monitor two or more sites 

rarely. Better to start small and expand than to overestimate what you can realistically 

handle.  

 

How often should you monitor?  

 

The most information about a particular site can be gained when you monitor your site(s) 

once a month at roughly the same day and same time. As this may be a bit unrealistic in a 

school setting, at minimum, your site(s) should be monitored at least once in the fall and 

once in the spring. Again, our data will likely be more credible if we monitor fewer stations 

more often and routinely.  

 

If possible, monitoring after a large rainfall or during the spring melt can capture flows of 

pollutants that may not occur during drier periods. With smaller groups, this type of one-

off sampling may be more realistic to coordinate. 

 

Winnipeg Riverwatch: The Data  

 

Data Collection with Students 
 

Plan to have the Riverwatch Footlocker kit available ahead of the sampling date. You can 

then take this opportunity to train students on the equipment and water tests in the 

classroom, before going to an outdoor sampling site.  

 

It is important to give students the opportunity to do some outdoor work ahead of the 

sampling trip, either in your schoolyard or nearby. This will give students the opportunity to 

learn about proper dress for outdoor work in all conditions, apply classroom lessons 

practically, and practice teamwork and focus outside the classroom or lab. These lessons 

are also your chance to adapt your teaching style to the outdoors. Check out FortWhyte 

Alive's free Outdoor Educator program for ongoing support, information, or professional 

development opportunities in teaching outdoors more effectively. 

 

Using the kit checklist provided, ensure that all the equipment needed is in the kit and in 

proper working order. If you have questions about any items or are missing anything, 

please contact FortWhyte Alive as soon as possible. 
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Unless you are working with a very small group (less than six students), you will benefit 

from forming teams of students to “specialize” at a certain Riverwatch Task. This will allow 

you to complete the testing within a shorter time period, as several groups can be working 

simultaneously. For example, once the midstream point is found and the mid-depth is 

obtained, one group can be obtaining a water sample as another group records the Site 

Information and Weather Information.  

 

Saving, Sharing and Submitting Data  

Proper collection and sharing of data is a vital part of the Riverwatch monitoring program.  

 

The South Central Eco-Institute website at http://www.scecoinstitute.com/ is currently 

displaying data collected by students across southern Manitoba. This database becomes 

more valuable as more samples and locations are added, and can begin to show patterns 

and trends over time. 

 

In the field, students should record data on the SCEI Water Sampling Data Sheet. A sample 

sheet is included on page 34, and can be found online on the SCEI website at 

http://www.scecoinstitute.com/support/.  

 

Upon returning to the classroom, the complete data set will need to be submitted for 

review at http://www.scecoinstitute.com/enter/. Instructions on how to use the SCEI 

website can be found in the Appendix on page 50. If you are visiting a new site, submit the 

Request Form found on Appendix page 51. FortWhyte Alive will set up a profile 

(Organization Name) for your school, and will play a role in reviewing the data for 

consistency before it is uploaded onto the databanks of the site. Once the data has been 

uploaded, it can be viewed by the general public, other schools, and Riverwatch partners. 

Winnipeg’s water samples will be recorded within the watershed designated as “Winnipeg” 

though our City actually contains 4 designated watersheds: the Lower Red south of the 

Assiniboine River inflow, Upper Red north of the Assiniboine River inflow, Lower 

Assiniboine River as well as the Seine River watersheds. 

 

Data Interpretation  
 

The SCEI website allows you to run reports and graphs to compare findings over time, and 

with other groups sampling in Manitoba. More ideas for interpreting your results and using 

your findings can be found in the Appendix section. You’ll find information that outlines the 

impact of the parameters measured on aquatic ecosystems, and the acceptable values as 

identified by provincial and national guidelines, and suggested lesson ideas and extensions 

resulting from your field work. 

http://www.scecoinstitute.com/
http://www.scecoinstitute.com/support/
http://www.scecoinstitute.com/enter/
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Winnipeg Riverwatch : The Tests and Tools Guide 

Student Manual 
 

Arriving at the Site  

 

Be sure to park in a safe area where students will be able to get in and out of the 

bus/vehicles safely. Never block traffic or walk down the middle of the road.  

 

If possible, start in a comfortable teaching area, with some shelter from the elements, 

where students can focus while you discuss and demonstrate/review the monitoring 

activities. You will also need a working space away from the water for the chemistry tests, 

such as a picnic table or bench, or a flat piece of ground.  

 

Site Safety Check 

 
Before you begin work with your students, conduct a quick safety check of your worksite.  

 

Specifically, look for: 

 

- Safe access to water (moderate slopes, no overhanging branches, big enough for 

your class). 

- Traffic: Vehicle, cycle, and pedestrian. 

- Look up!  Check the sky.  Sun protection, a thunderstorm plan, or wind protection 

may all be considerations in our climate during open water season. 

- Hazardous materials:  broken glass, sharps, etc. can sometimes be found near 

water.  Cleaning up “safe” litter is always a good option - for “dangerous waste”, 

report to 3-1-1. 

- Branches, wires, signposts at head and eye level 

- Finally, any person, animal, situation, or object that gives you pause.  Trust your 

instincts, investigate further, and come up with a plan that makes you feel safe. 

 

During any activity near water, with participants of any age, frequent head-counts and a 

buddy system are essential.  Establish this with your class early on, and keep up the 

practice until your activities are completed.  You may consider roping off an area of 

waterfront and controlling student access to assist you in your counting. 

 

The hazards needing most attention are ones with a likely negative, serious outcome.  

Those requiring less attention are those unlikely to occur, or with a minor negative 

outcome.  For instance: a rabid skunk requires your immediate attention.  A shallow mud 

puddle, where the consequence might be wet socks, requires considerably less 

management. Rate on a scale of low, medium or high priority. 
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Completing a Site Safety Check Form (see Appendix) on each visit can help you identify 

hazards, rate their risk, and ensure you have a plan to deal with them before an incident 

occurs.   

 

Getting to Work  
 

The following sampling protocol was developed and published by South Central Eco-

Institute (2010).  

 

You may choose to modify the sequence of the sampling to fit the needs of the class and 

the weather conditions of the day. If you are working with a small group, you may choose 

to have the entire group work through each step together. With larger groups, an 

alternative method is to assign individuals, pairs or small groups of students a single task 

to complete. Although some steps need to be completed sequentially, once the midstream 

point is found, and water obtained, other testing components can be occurring at any time.  

 

The Riverwatch Footlocker kit you have received from FortWhyte Alive has almost 

everything you will need to begin your monitoring program. Include additional supplies 

such as a waste bag, paper towels, additional safety gear, and hand sanitizer, and fill a 

bottle of distilled water for use in the Chemistry section.  

 

Please refer to the Equipment Checklist (pp. 36-39) to ensure you are familiar with the 

equipment you will be using. 

 

NOTE: The term stream is used in these guidelines to refer to a river, stream or creek. If you are 

sampling in standing water, this part of the protocol will not apply. 
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Winnipeg Riverwatch : The Tests and Tools Guide 

Student Manual 

 

PART A: Sample Site Information 

 
a. Sample Site Coordinates Step 1 - Garmin eTrex GPS Unit  

 

i. Refer to the GPS instruction manual to familiarize yourself with the unit. 

Ensure that 2 – AA batteries are installed. Install new batteries if needed. 

ii. On arrival to the sampling area, turn on the GPS unit by pressing the Power 

(light) button.  

iii. While the GPS Unit acquires satellites, record the necessary Sampling 

Organization Information and Individual Observer Information on the Data 

Sheet.  

iv. Do NOT record your GPS coordinates until the midstream point where the 

water sample will be taken has been determined. Your coordinates should 

reflect where your work was done, NOT where you parked!  

 

b. Stream Width – 50 m tape 

 

i. Find the edge of the river/stream while standing on the bridge.  

ii. Hold onto one end of the tape. Have another student walk across the bridge, 

to unroll the tape from the spool. 

iii. Continue across the bridge until you are directly above the far edge of the 

river/stream.  

iv. Record the width of the river/stream to the nearest 0.1 m. See Water Body 

Width on the Data Sheet.  

v. Divide the stream width by two to find the distance to the exact middle of the 

stream.  

vi. Starting directly above the far edge of the river/stream, with the tape back in 

until you have measured back HALF the distance of the total stream width. 

This will be the exact middle of the stream, where the remaining testing will 

take place.  

 

Example: We measured our stream width to be 76.4 metres across. We took the 

distance of 76.4 m and divided it by 2, giving us 38.2 metres. To find the stream 

centre, we measured 38.2 metres back from the far edge of the stream toward the 

start point. At 38.2 metres (mid-stream), our water samples will be collected.  

 

c. Stream Depth – Calibrated rope and lead mass 

 

i. Use the calibrated rope and lead mass to determine the stream depth.  



 

 

 
15 

ii. This will be done at the mid-stream distance as determined above.  

iii. Make sure the lead mass is securely attached to the calibrated rope using the 

clip on the rope.  

iv. Have a buddy hold the rope just in case it slips out of your hands. Slowly 

lower the mass over the bridge, holding the rope securely to a set point on 

the bridge (top of railing for example), to keep the equipment safe, and to 

count the markings. The first red mark represents 30 centimetres, and then 

each red mark on the rope represents 1 metre. Each yellow mark represents 

5 metres.  

v. Record the depth at the surface, when the mass just reaches the water. 

Record to the nearest 0.1 m. See Water Depth at Surface on the Data Table. 

vi. Continue to lower the mass until it reaches the bottom of the stream. You 

should feel the rope go slack. Record the total depth to the stream bottom. 

Record on the data table. See Water Depth at Bottom.  

vii. Using the above two measurements, calculate the Actual Water Depth to the 

nearest 0.1 m (Actual Water Depth = Depth at Bottom – Depth at Surface). 

viii. You have now determined the mid-depth point of the stream. This is the 

point where the water will be collected in the next step.  

 

Example: The lead mass is lowered over the rail of a bridge. As the mass just 

reaches the surface of the stream it is noted that 5.7 m of rope have been released. 

This measurement is noted in the Data Table. The mass is then lowered to the 

bottom of the stream. It is noted that the measurement to the rail is now 8.2 m. This 

measurement is also recorded on the Data Table. You can now calculate the depth 

of the stream:  

 

Actual Water Depth = Water Depth at Bottom - Water Depth at Surface  

Actual Water Depth = 8.2m – 5.7m  

Actual Water Depth = 2.5 metres  

 

This information will be needed when collecting the water sample in a later step. 

 

d. Sample Site Coordinates Step 2 - Garmin eTrex GPS Unit  

 

i. Use the GPS unit to record the exact location of your site, mid-stream.  

ii. Push the toggle knob towards the bottom once, and to the right once to 

highlight “Mark Waypoint” with a flag symbol. Push straight down on the 

toggle knob to select. 

iii. Record the Location as displayed onto the Water Sampling Data Sheet. 

Include the Zone (first two numbers and a letter), Easting (first set of 7 

numbers) and Northing (second set of 7 numbers).  

iv. Record the date in the format DD – MO- YEAR. September 10, 2018 would be 

recorded as 10-09-2018.  
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v. Record the military time for your location, 1:30 pm would be recorded as 

13:30. We will be assuming that we are all on Central Standard Time (CST) or 

Central Standard Time – Daylight Saving Time (CDT) 

vi. Optional: Saving your Waypoint(s) in the GPS unit 

i. Use the toggle knob to select the Mark Waypoint screen. Push 

towards the top 4 times and push straight down to select the 

Waypoint Name (located beside the small flag symbol). Rename the 

waypoint to an abbreviation of the site location. Toggle down and 

press Done. 

ii. In the Mark Waypoint screen, toggle down again and press Done. 

iii. If you wish to return to this exact location in the future, press the Back 

button to get to the Main menu, toggle to Where to? (magnifying glass 

symbol), and press down once to select. Choose Find Another, then 

toggle once to the right to select Waypoints (flag symbol), toggle to 

find your Waypoint Name, press down to select, and down again to 

select Go. Or, if you need to enter the UTM manually from your 

records, in the Where To? Menu, toggle down to Coordinates (globe 

symbol), and enter the coordinates.  

iv. To navigate to a Waypoint, press the Back button to return to the 

Main screen. Toggle and press down to select Compass (compass 

symbol). Now your GPS will guide you to the Waypoint selected.  

 

e. Site Weather Information – Thermometer and Wind-meter (Anemometer) 

This can be done at any time during your visit. 

 

i. Air Temperature – Digital “lollipop” thermometer 

 

i. Use the Digital Thermometer to determine the air temperature.  

ii. Hold the thermometer by the “dial” NOT the metal probe and hold it 

at chest height, away from the body. Wait until the reading is stable.  

iii. Record the Air Temperature on the Data Sheet. See Site Weather 

Information, Air Temperature on Data Sheet.  

 

ii. Wind Speed – Dwyer Anemometer (kph) 

 

i. Use the Dwyer Anemometer to obtain the wind speed.  

ii. Face into the wind. Hold the anemometer at chest height, away from 

the body, with the face of the meter towards you. Do NOT place your 

hand in front of the two holes at the back side of the meter.  

iii. Read the wind speed in kph using the low range (left hand) scale. If 

necessary (ie wind is greater than 16 kph), use your finger to plug the 

red tube at the top of the meter to change scales, and read from the 

high range (right hand) scale. 
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iv. Record the average reading on the Data Sheet. See Site Weather 

Information – Wind Speed on Data Sheet.  

 

iii. Wind Direction - Compass 

 

i. Use the compass to determine the wind direction.  

ii. Hold the compass at chest height, flat in the palm of your hand, with 

the Direction of travel arrow pointing away from the body with the 

wind in your face.  

iii. Without turning the compass unit, twist the Compass Housing dial 

until the red side of the Compass Needle (moving arrow) is in the 

“house” (the Orienting Arrow printed below the housing).  

iv. Read the wind direction in degrees. This will now be the number that 

is lined up with the Direction of Travel arrow on the compass. 

 
 

iv. Precipitation 

 

i. Has there been any precipitation in the past 24 hours? Yes or No. 

Record on the Data Sheet.  

ii. Has there been any precipitation in the past 3 days? Yes or No. Record 

on the Data Sheet. 

 

v. Percent Cloud Cover  

 

i. Done by looking and estimating cloud cover as a percentage. Overcast 

is 100% and absolutely no clouds is reported as 0%.  

ii. Record the percentage of the sky that is covered by clouds. See Site 

Weather Information – Cloud  

 

f. Secchi Disc – Optional  

 

iv. If conditions and time allow, use the Secchi disc to measure transparency. 

The Secchi disc is only used in deeper or murkier water, when the sampler 

cannot see the bottom of the stream/pond. If you can see the bottom, see 

Part B. b. Transparency Tube. 

v. From the mid-stream sampling location or another stable, flat area, lower the 
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disc until it just reaches the surface of the water. Record the measurement 

by counting the yellow (1m) and black (10cm) marks on the cord.  

vi. Lower the disc into the stream just until the black and white pattern is no 

longer visible. Keep track of the black marks (10cm) that pass between the 

surface and the disc’s disappearance to find the Secchi depth. 

vii. Record Secchi depth in cm on the Data Sheet.  

 
 

PART B: Water Sample Measurements 

 

a. Obtaining a Water Sample - Van Dorne Sampler 

 

i. Use the Horizontal Alpha Water Sample (also known as a Van Dorne) to 

obtain the water sample.  

ii. Ensure spigot valves on each end of the Van Dorne are closed.  

iii. Open the Tube ends and hook to the center.  

iv. Triple rinse the tube with stream water.  

v. Using the markers on the line, lower the Van Dorne to the midstream 

measurement (if sampling from a bridge). 

vi. Make sure you have a partner to hold onto the rope in case the current tries 

to pull the sampler out of your hands! Keep the messenger at the top of the 

bridge. Once the Van Dorne reaches the top of the stream, carefully lower 

the Van Dorne to the mid-depth point determined above (ie if the stream is 2 

m deep, lower the Van Dorne about 1m into the stream). Each black mark on 

the rope on the Van Dorne represents 10 cm. 

vii. Release the messenger. Both tube ends should close.  

viii. Pull the Van Dorne out of the water. If both ends did not close, reload and 

begin again. If both ends closed you now have the water sample you will 

need for the Transparency Tube and Water Chemistry Tests.  

 

b. Water Temperature - digital “lolipop” thermometer 

 

i. As soon as the water has been sampled, transfer the water from the Van 

Dorne into one of the supplied Nalgene bottles to be used for chemistry 

testing. 

ii. Turn on the digital spike thermometer from the Site Information Kit, and 

Insert the spike end into the water in the Nalgene bottle. 

iii. Record to the nearest 0.1°C on the Data Sheet. 

iv. Deliver the Nalgene bottle to the Chemistry testing area. 

 

c. Transparency Tube  

 

i. Ensure the pinch clamp sealing the drain tube on the Transparency Tube is 
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pinched closed.  

ii. Use the valve on one end of the Van Dorne to add water from the Van Dorne 

to the Transparency Tube. You may need to open the opposite end to allow 

air into the Van Dorne.  

i. Fill the Transparency Tube until you cannot see the black and white 

pattern on the bottom of the tube.  

ii. One person should stand with the sun to their back, holding the tube 

perpendicular to the ground, looking straight down at the pattern on 

the bottom of the tube.  

iii. Another person, using the pinch clamp on the drain tube, will release 

water from the Transparency Tube until the first person can JUST see 

the pattern on the bottom of the tube. Close the pinch clamp and 

read the depth of the water in the tube.  

iv. Record the depth of water in the tube to the nearest 0.1cm. See 

Transparency – First Reading on the Data Sheet.  

v. Continue to release water from the tube until pattern is clearly visible 

(ie you can see the screw in the middle of the crossing pattern).  

vi. Record the depth of water to the nearest 0.1cm. See Transparency 

Second Reading on the Data Sheet.  

vii. Calculate the average of the two depths and record on the Data Sheet.  

 

d. Water Chemistry  

 

There will be four water quality tests performed during this testing component. All 

tests will use LaMotte Colorimetric Test Kits. The directions for each test are 

included in the appropriate kit. You will need a flat surface such as a picnic table, 

sidewalk or flat piece of grass to complete these tests. 

 

Transfer water from the Van Dorne into one of the supplied Nalgene bottles, and 

use this water to complete the following Water Chemistry Analyses. It is best if these 

tests can be done immediately, however if time or weather prevents immediate 

testing, a water sample can be taken back to the lab/school to perform Steps i-iv*. 

 

Tests below are listed from least amount of time required, to most. 

 

i. pH - Phenol Red Test - Follow the directions in the LaMotte Kit. Record the pH 

on the Data Sheet. *less than 5 minutes. 

ii. Dissolved Oxygen – Follow the directions in the LaMotte Kit. Record the 

Dissolved Oxygen on the Data Sheet. *15 minutes. 

iii. Low Range Phosphate (Orthophosphate) – Follow the directions in the 

LaMotte Kit. Record the Phosphate level on the Data Sheet. *12 minutes 

including 5 minute wait time. 

iv. Nitrate-Nitrogen – Follow the directions in the LaMotte Kit. Record the 
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Nitrate-Nitrogen levels on the Data Sheet. *18 minutes including 10 minute 

wait time. 

 

* Water used for chemistry tests should be safely disposed of back at the chemistry 

lab at school. Use the supplied “Waste” Nalgene bottle to transport these chemicals 

and dispose of them safely. To prevent the possible transfer of invasive species such 

as zebra mussels to new waterways, never dispose of any untreated sample water 

down the lab drain at school, instead dispose of it in the schoolyard, well away from 

water bodies or street drains. 

 

e. Quality Assurance. 

 

Report N/A on the Data Sheet unless a water sample is being taken for analysis by 

an accredited lab. If you are following the Lake Winnipeg Foundation’s Community 

Based Monitoring protocol, record FD (Field Duplicate) and write “LWF - Urban CBM” 

here. 

 

f. Turbidity (Optional if equipment available) 

 

Turbidity will be measured using the Hach 2100Q Portable Turbidity Meter, if 

available. The documentation that comes with the Hach 2100Q should be consulted 

for more detailed instructions and for calibration & verification procedures.  

 

i. Triple rinse the sample vial with distilled water  

ii. Fill vial with sample water from the Van Dorne sampler. 

iii. Handle vials only by the top to minimize dirt, scratches, and fingerprints in 

the light path.  

iv. Clean the outside with a Kim-wipe, apply a small bead of silicone oil just 

below the white diamond and wipe with a soft, lint-free cloth.  

v. Place the vial in the cell compartment so the diamond on the vial is lined up 

with the mark on the instrument. 

vi. Turn the machine on, press READ and close cover. 

vii. Leave for 30 to 40 seconds, then record the value (units are in NTU – 

nephelometric turbidity units) on your Data Sheet.  

viii. Empty vial, triple rinse with distilled water and turn meter off.  

 

g. Other Water Considerations  

 

i. Stream Condition  

 

i. This is a qualitative judgement made by looking at the water.  

ii. Choose one letter/description from each column in the table below 

that best describes the stream TODAY.  
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iii. Record three abbreviations on the Data Sheet. See Other Water 

Considerations – Stream Condition. 

 

N – Normal  SW - Swift  C - Clear  

L - Low  SL - Slow  M - Muddy  

H - High  MO - Moderate  O - Other  

For example, if testing in the fall and the stream is at 

a normal level (depth) with a slow flow and it looks 

quite muddy, you would record N, SL, M on the data 

sheet. 

 

ii. Recreational Suitability 

 

i. This is a qualitative judgement made by looking at the water. 

ii. Choose one number/description from the table that best fits the 

stream TODAY. 

iii. Record the number corresponding to the best description on the Data 

Sheet. See Other Water Observations – Recreational Suitability. 

 

1  Beautiful, could not be better 

2  Very minor aesthetic problems; excellent for 

body-contact recreation  

3  Body-contact recreation and aesthetic 

enjoyment of the stream slightly impaired  

4  Recreation potential and level of enjoyment 

substantially reduced (would not swim but 

boating/canoeing is okay) 

5  Swimming and aesthetic enjoyment is nearly 

impossible. 

 

 

iii. Appearance 

 

i. This is a qualitative judgement made by looking at the water. 

ii. Choose one number/description from the table that best fits the 

stream TODAY. 

iii. Record the number corresponding to the best description on the Data 

Sheet. See Other Water Observations – Appearance. 

 

1  Clear Crystal, clear, transparent water 

2  Milky Not quite clear, cloudy white or grey  

3  Foamy Natural or from pollution 
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4  Tea-coloured Clear but tea-coloured due to wetland or bog influences 

5  Muddy Cloudy brown due to high sediment levels 

6 Green Might indicate excess nutrients released into the stream 

(algae) 

7 Green or 

Muddy 

Either extensive floating scum (algae) or strong foul odour. 

 

PART C: Biological Monitoring 

 

a. Field Notes – Plants and Wildlife 

 

i. Record field observations on the Data Sheet.  

ii. Use the Field Guidebooks in the Resources Tub to attempt to identify any 

wildlife such as mammals, birds, reptiles and amphibians that occur at your 

sampling site. List as many identified species as you can. As much as 

possible, take a photo of the animal/bird to confirm identification. FortWhyte 

Alive recommends submitting your image online to iNaturalist.org. See page 

52 for more information on this website. 

iii. Land Use: Select from: treed/natural area, mown grass, sidewalk, road 

bridge, pedestrian bridge. 

iv. Shoreline Condition: Is erosion present?, Description of shoreline: shoreline 

plants, bare earth/mud, rip rap (rocks in wire cages), crushed rock, cement. 

v. Use the enclosed Invasive Species of Manitoba guidebook to identify any 

shoreline plants. Are any invasive wetland plant species present, such as 

purple loosestrife?  

vi. You may wish to take a digital photograph(s) of the site. This can be useful to 

compare changes over time. You should try to take the picture(s) from the 

same location and in the same direction during each visit.  

 

b. Aquatic Invertebrates  
 

i. Sampling Procedure – D-net, hip waders, PFDs, throw bag 

 

Safety is our first priority. Do not wade into fast moving streams. USE 

EXTREME CARE AND CAUTION if you decide to enter the stream. It is not 

recommended to enter any stream that is more than knee deep. DO NOT 

enter water of unknown depth or with possible drop-offs.  

 

i. Put the D-net handle onto the D-net. 

ii. Option 1: sample from shore by sweeping the D-net through aquatic 

vegetation along the shoreline, or brushing it along the bottom of the 

pond. 

iii. Option 2: put on the hip waders and PFD and enter the water to a 

https://www.inaturalist.org/
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maximum of one large step away from the shoreline. Sweep the net 

along the shoreline edges and just above the bottom surface to avoid 

picking up too much mud. If you are in a gravel or rocky bottom, use 

your boots to kick up some rocks upstream of the net, and allow the 

stream flow to carry invertebrates into the net. *NOTE: there should 

always be an observer on shore with the throw bag ready in case you 

need to be pulled out of the water. 

iv. To complete the Pollution Index Rating provided in the Invertebrate 

Sampling Sheet, complete 20 jabs or scoops with the D-Net. See the 

Aquatic Invertebrate Package for Dip Net Sampling Methods. 

v. Rinse your sample by swishing the net in the water while keeping the 

open end above the water surface. This will release the majority of the 

mud while keeping the invertebrates. 

vi. Invert your netted sample into a white pan. 

 
ii. Identification of Major Groups of Aquatic Invertebrates - sampling trays, 

magnifying glasses, Invertebrate ID and Sampling Resource, separate 
tally sheet (page 35) 

 

i. Examine the samples. You may need to divide the samples into 

smaller pans or petri plates. Use the plastic forceps and pipettes to 

move invertebrates between pans. 

ii. Attempt to identify, to your best possible effort, the number of 

different taxonomic groups of invertebrates represented in your 

sample using the Guides provided in the Aquatic Invertebrate 

Package. 

iii. Record your finds on the tally sheet.  

iv. If possible, take some photos of your finds, for future identification or 

for posting to iNaturalist.com. 

 

c. Coliforms and E. coli (bacteria of interest in the water, optional when equipment 

available)  

 

i. Obtain a water sample from the Van Dorne and take it back to the lab/school 

to complete this test. Use a sterile container to transport water back to 

school, such as a clean Nalgene container. 

ii. Follow the directions in the Resource Binder for Coliscan Easygel.  

iii. Use a 3-5 mL sample of water. It is important to note the exact volume of 

water used as later you will calculate the bacteria present per 100 mL of 

water.  

iv. Pour the water into the vial of Coliscan Easygel media which has been 

allowed to come to room temperature. Note: Coliscan Easygel media is best 

kept frozen until needed. This will prolong its “shelf life.” The media does 

https://www.inaturalist.org/
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need to be allowed to melt prior to use.  

v. Replace the cap on the vial and mix gently.  

vi. Carefully remove the top portion of the dish (larger diameter plastic piece)  

vii. Pour the complete contents of this vial into the PRETREATED COLISCAN 

DISHES. Replace the top.  

viii. Allow the dish to incubate for 24-48 hours, depending on the temperature.  

ix. After incubation, compare the dish to the card in the Resource Binder. Count 

the colonies and calculate the colonies of Coliforms per 100mL of water and, 

if present, the E.coli per 100mL of water.  
 

Maintenance and Troubleshooting  

 
a. Decontamination for Aquatic Invasive Species 

 

Zebra Mussels were confirmed in Lake Winnipeg in the fall of 2013 and the Red 

River and Cedar Lake in 2015. Once Zebra Mussels become established they cannot 

be eradicated, so it is extremely important to stop their spread. Adult Zebra Mussels 

are visible to the naked eye, but larval Zebra Mussels, known as veligers, are 

microscopic and can be inadvertently carried in small amounts of water between 

water bodies. 

 

The Red River, along with Lake Winnipeg and Cedar Lake are designated Provincial 

Control Zones due to Zebra Mussel infestation at the time of publication (2017), we 

do not recommend sampling in the Red River as a part of Winnipeg’s Riverwatch 

program. If the water sampler is used in the Red, it will need to be clean, drained 

and dried completely or decontaminated using bleach following decontamination 

guidelines below before use in any other water body. Precautions should also be 

taken when using any tributary that is accessible by watercraft. Any tributary 

connected to the Red River is considered part of the Control Zone up until any 

barrier that is impassible by watercraft 

 

Any water sampling equipment that comes into contact with water must not enter 

another water body without being dried completely or decontaminated first. This 

includes the water samplers, D-nets, hip waders, containers and any other piece of 

sampling equipment in the Footlocker kit. 

 

If you spot a zebra mussel while sampling, take a photograph and report your 

finding and location to Manitoba Sustainable Development by visiting 

manitoba.ca/StopAIS or calling 1-87-STOPAIS-0. 



 

 

 
25 

 

Decontamination of Water Sampling Equipment – the ABCs 

 

A: Sampling Order: When planning your sampling site visits, always plan to visit 

upstream or uninvaded sites first, and then work your way downstream to sites that 

are invaded or more at risk. This method allows you to sample in areas that have 

less probability of invasion before sampling in areas that are more likely to be 

invaded. Zebra mussel veligers (larvae) cannot swim upstream, so movement of 

mussels from the Red River to the Assiniboine River, Sturgeon Creek, the Seine River 

or La Salle, can only result from human activity such as movement of contaminated 

watercraft and equipment.  

 

B: Decontamination during Storage: At the end of your sampling session, before 

leaving the sample site, remove all plant matter and mud from sampling equipment 

to remove possible adult Zebra Mussels. After transporting sampling equipment 

back to storage, remove all wet equipment and allow to COMPLETELY dry ahead of 

another sampling session, in order to kill all veligers by dehydration. You may use 

an outdoor warm sunny location, or indoor location such as a dry storage room. 

Ropes can take longer to dry, unravelling them can help speed up this process. Most 

equipment will need 2 days to dry completely.  

 

C: Chemical Decontamination: If you sample in the Red River or a direct tributary, or 

move to a new water body, you must use the following method to decontaminate 

equipment. 

 

1. Using the waterproof bag provided, fill with a bleach dilution mixture:  100 ml 

bleach to 1 L water. 

2. Place the water sampler into the bag and seal. 

3. Shake the bag to mix well. Allow to sit for 30 minutes. 

4. When treatment is complete, rinse sampler thoroughly with clean water and 

wipe with a cloth. 

5. Dispose of bleach mixture safely on dry land, well away from any water body. 

 

b. Regular maintenance and replacement of disposables 

The equipment provided in each kit was purchased is high quality equipment. It is 

meant to be used in the field by researchers. With proper care, each piece of 

equipment should work for many years to come.  
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Prior to your sampling trip: 

● Ensure all materials are in the kit. See Equipment Checklist, pages 31-33.  

● Do you have the extra things you may need such as a first aid kit, paper 

towels or additional bottles? 

 

Before Leaving the Site  

● Have you collected all the equipment?  

● Is equipment used in the water cleaned and rinsed of and mud and plant 

matter? 

● Is equipment being packed up as dry as possible? 

 

Upon Returning to School 

● Is the bin opened, with contents spread out so that all wet material can dry 

quickly? 

 

Following completion of monitoring, arrangements will be made for any required 

maintenance and replacement of consumables, such as the chemicals in the La 

Motte kits and the Coliscan Easygel.  As this program is funded by grants, it is 

possible that in the future, there may be a charge involved for replacement of the 

consumables. 

 

c. Who to contact if something isn’t working right 

 

We hope that the equipment will not have any problems, but in reality, there are 

always some things that can break or not work well. If you have any problems with 

your Kit, please contact FortWhyte Alive’s Riverwatch Coordinator to resolve the 

issue.  

 

There is one set of equipment for training, back up, and monitoring/calibrating that 

will be at FortWhyte Alive. If necessary, we may provide a piece of equipment from 

this back-up kit. Borrowing equipment from other schools is discouraged as it will 

cause inventory problems if “entire” kits are not passed along from site to site. 

 
d. Packing up the materials for storage and transport 

 

It is the responsibility of your group to ensure that the Kit is properly packed up for 

storage and transport. The Kit itself, has one large Rubbermaid Footlocker container 

and several smaller containers within it. Each of the containers has a label indicating 

what is in each. Each item (provided it is not too small) also is labeled with the 

Riverwatch sticker. Please ensure that all items are returned to the proper container 

before returning the Kit to FortWhyte Alive. 



 

 

 
27 

Appendix 

 

Interpreting Your Results  
 

The following section provides more details on the impact of the parameters measured on 

aquatic ecosystems, and the acceptable values as identified by provincial and national 

guidelines. This information will help extend student learning in the classroom, as you 

investigate your results and what they might mean at the sampling site(s) you visit. 

 

Parameter Range Impacts 

Water Temperature >20°C Supports warm-water 

species, carp, catfish, 

leeches, snails. Lower levels 

of dissolved oxygen 

promoted, higher levels of 

ammonia. 

12-20°C Mid-range. 

<12°C  Supports cold-water 

species, caddisflies, 

stoneflies, mayflies, trout, 

smallmouth bass. Higher 

levels of dissolved oxygen, 

lower levels of ammonia. 

Conductivity >500ms/cm  Not suitable for some 

species of fish and 

invertebrates 

150-500ms/cm  Healthy freshwater range 

<150ms/cm  Not suitable for some 

species of fish and 

invertebrates. 

Dissolved Oxygen > 8 ppm (mg/l)  Good for aquatic life, trout, 

many caddisflies, and 

mayflies  

< 5 ppm (mg/l)  Fish and some invertebrates 

are stressed, mosquitoes, 
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leeches, midges and other 

low-oxygen adapted 

organisms thrive. 

< 1-2 ppm (mg/L) Fish kills occur. 

pH >9.2  Basic, harmful to most 

aquatic life, bacteria can 

survive 

6.5-8.4  Preferred range for plants, 

fish and invertebrates. 

Normal Red River pH is 

around 8. 

<4.8  Acidic, harmful to aquatic 

life, bacteria and some 

plants can survive 

Turbidity > 60 NTU  

 

High value. Can be due to 

sediment, dissolved organic 

matter, algae, or pollution. 

Red River can reach 100 

NTU in summer. High 

turbidity reduces oxygen 

levels, by increasing 

temperature and blocking 

sunlight to aquatic plants. 

High sedimentation can clog 

fish and invertebrate gills, 

suffocate their eggs and 

change underwater habitats 

(eg covering up sand, gravel) 

< 10 NTU  Low value. Drinking water 

cannot exceed 5 NTU. 

Groundwater is usually < 1 

NTU. Favours clear water 

adapted fish and 

invertebrates. 

Low Range Phosphate Kit: 

Measures orthophosphate, 

> 1 mg/L total phosphorus: 

wastewater treatment 

Hypereutrophic. High levels 

of phosphorus promote 
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a reactive form of dissolved 

phosphorus 

Regulations listed for total 

phosphorus (includes other 

forms) 

(Manitoba Water Quality 

Standards 2011. CCME 

2012) 

 

 

regulation (Manitoba) 

 

> 0.1 mg/L total 

phosphorus: water 

considered hypereutrophic 

(CCME) 

 

0.7-1.2 mg/L 

orthophosphate: level from 

urban or agricultural sites 

(LWF) 

increased plant and algal 

growth. High oxygen levels 

occur while blooms are 

active, but decomposition 

following blooms cause 

anoxic conditions (low 

oxygen), especially when 

the water is stagnant or in 

winter.  

 0.01-0.1 mg/L total 

phosphorus  

 

0.03-0.1 mg/L 

orthophosphate from 

forested/natural areas 

Mesoeutrophic to eutrophic 

range. Phosphorus levels 

promote growth of 

abundant plants and algae, 

within range for prairie 

lakes and rivers. 

< 0.01 mg/L Oligotrophic range. Low 

nutrient concentrations 

promote little algae and 

plant growth. Common in 

boreal shield lakes. 

Nitrate as Nitrogen 

(Manitoba Water Quality 

Standards 2011, CCME, 

2012) 

 

 

> 10 mg/L (Manitoba) 

> 3 mg/L (CCME) 

High level of nitrate, long-

term high nitrate values 

affect the health of fish and 

invertebrate species and 

promote excess algae 

growth. Nitrate pollution 

results from chemical 

fertilizers (ammonia can be 

converted to nitrate), 

agricultural and sewage 

runoff. Drinking water is 

unsafe above 10 mg/L 

nitrate-nitrogen. 

Fecal coliform (E. coli) 

(Manitoba Water Quality 

Standards 2011, Manitoba 

Drinking Water Quality 

> 200 colonies / 100ml Wastewater treatment 

plants must remove to this 

level or lower. E. coli 

bacteria can cause 
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Standards, 2007) 
 

gastrointestinal illness in 

humans and animals. Other 

sources of E. coli in the 

environment include 

livestock, pet and wild 

animal feces. Swimmers 

should take caution to not 

swallow water, and to wash 

well before touching food. 

< 1 colony / 100ml Drinking water guideline. 

 

 

Water Temperature 
 

Water temperature affects the lives of aquatic invertebrates, fish and plants in the water. 

Temperature affects the rate of photosynthesis, the metabolic rates of aquatic organisms, 

and the sensitivity of organisms to pollution. The temperature of water also affects the 

volume of dissolved oxygen it can hold. As temperature rises, the amount dissolved oxygen 

per litre of water drops. (see graph).  

 

We measure the water temperature in degrees Celsius, and in Manitoba, water 

temperature can range from 0°C in winter to around 25°C in summer. Different species 

have different temperature preferences. If temperatures are outside of the optimal range 

for a particular species for a prolonged period of time, organisms can become stressed and 

may die. For fish, the reproductive stage (spawning and egg development) is the most 

temperature-sensitive period. Macro-invertebrates such as insects, worms, clams, snails, 

and crayfish will move along the bottom to find a spot where the temperature is optimal.  

 

Water temperature is affected by the current season and weather, the removal of 

vegetation that shades the water, the amount of sediment in the water, the discharge of 

cool water from dams or warm water from industries, the discharge of stormwater, and 

groundwater influx. 

 

Conductivity  
 

Conductivity, or electrical conductivity, is the measurement of the water’s ability to conduct 

an electric current, using a conductivity meter. Conductivity is related to the concentration 

of inorganic dissolved charged ions including chloride, nitrate, sulfate, phosphate, sodium, 

magnesium, calcium and others. The higher the concentration of ions, the more effective 

the water is at conducting an electrical current. Salt water has very high conductivity, and 
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often groundwater contains high concentrations of inorganic dissolved minerals as well. 

The conductivity affects the biological function of plants and animals, and rapid or 

significant changes in conductivity can stress and harm aquatic life.  

 

Dissolved Oxygen  
 

Dissolved oxygen refers to the amount of oxygen (O2) dissolved in the water. Aquatic 

animals and plants cannot survive without a certain amount of available oxygen, though 

different organisms have different tolerances. Sources of dissolved oxygen include algae 

and plant growth and the atmosphere. Users of dissolved oxygen include plant roots, fish 

and invertebrates and decomposing bacteria. Low oxygen conditions are most common in 

winter in Manitoba, as ice cover prevents oxygen exchange between water and the 

atmosphere. In general, aquatic life is put under stress when the dissolved oxygen 

concentrations fall below 5 mg/L. If the dissolved oxygen levels falls under 2 mg/L for just a 

few hours, large fish kills can result. Good fishing waters have a dissolved oxygen 

concentration around 9 mg/L.  

 

pH  
 

pH is the measurement of the acidity or alkalinity of water. The pH represents the balance 

between hydrogen ions (H+) and hydroxide ions (OH-). The pH scale ranges from 0 to 14. 

Water samples with pH less than 7 are said to be acidic (more H+ ions), and values higher 

than 7 are said to be basic (more OH- ions). A value of 7 represents a neutral solution with 

an equal balance of H+ and OH- ions.  

 

Water with a pH of less than 6.5 or greater than 9.0 is considered harmful to aquatic life by 

the Canadian Council of Ministers for the Environment guidelines (1987). Most freshwater 

fish prefer water with a pH range between 6.5 and 8.4. The pH is also a useful indicator of 

the chemical balance in water. A high or low pH adversely affects the availability of certain 

chemicals and nutrients in the water. These substances are needed by plants and some 

animals to survive. The pH also affects the toxicity of certain substances such as iron, lead, 

chromium, ammonia, and mercury.  

 

The pH of a water body is affected by the balance between photosynthesis and respiration 

(carbon dioxide forms acidic compounds in water, at night, when plants are not 

photosynthesizing, water becomes more acidic), as well as by local soil types, and chemical 

pollution.  

 

Turbidity  
 

Turbidity measures how clear the water. When particles are suspended in the water, light is 

less effective at traveling through it, and the water is considered to have a higher turbidity. 
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Suspended particles can include organic (microbes, algae and plant particles), as well as 

inorganic (silt and clay). In most rivers and streams, inorganic particles are responsible for 

much of the turbidity.  

 

Turbidity impacts the dissolved oxygen concentration by increasing the absorbance of 

heat, resulting in less capacity for oxygen (see Water Temperature). Plants and algae are 

less effective at photosynthesis in murky conditions. Silt and clay can also clog the gills of 

fish and impact their reproduction by harming eggs and larvae. Invertebrates can be 

smothered by layers of sediment, and those species adapted to clear water, including 

many mayfly, stonefly and caddisfly species, struggle to survive.  

 

The amount of sediment and maximum particle size that is transported by moving water is 

related to the flow velocity of the water (stream flow). For example, at a flow velocity of 1 

m/s, silt and sand will be eroded from a streambed and transported downstream in the 

water column, whereas, at a flow rate of 0.1 m/s these particles will be deposited. 

 

Phosphorus 
 

Phosphorus (P) is a nutrient essential to the growth of organisms, and in most freshwater 

ecosystems, it is in short supply. Therefore, phosphorus is considered the limiting factor in 

the growth of plants and algae, and so the abundance of green growth in a water body is 

tied to the level of available phosphorus. P can be present linked to organic (plant or 

animal) matter, to inorganic (soil particles) matter, or as free phosphorus which is rapidly 

taken up by plants and algae.   

 

Phosphorus pollution has dramatic impacts on aquatic ecosystems. Excessive growth of 

algae can choke out other aquatic life by reducing the transparency of the water, and 

depleting dissolved oxygen as dead algal material decomposes. Some algae can produce 

toxins that are harmful to wildlife and humans. 

 

Phosphorus pollution comes from overland runoff containing soil-bound phosphate, from 

lawn and garden fertilizers, from agricultural fertilizers, from animal feedlots and barns, 

and from stormwater and sewage treatment plants, as well as industrial processes.  2011: 

In 2011, the State of the Lake Report found that 68% of phosphorus going into Lake 

Winnipeg is coming from the Red River. 

 

Excessive plant and algal growth is characteristic of hypereutrophic waters, with a 

concentration of total phosphorus above 0.1 mg/L (established by Canadian Council of 

Ministers for the Environment (2012)). In Manitoba, the Manitoba Water Quality Guidelines 

set a target standard for phosphorus pollution of equal to or less than 1 mg/L total 

phosphorus (2011.) 
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Nitrate-Nitrogen 
 

Sources of inorganic nitrogen (N) in the aquatic environment include nitrate (NO3
-), nitrite 

(NO2
-) and ammonia (NH3). The nitrogen cycle involves the conversion of nitrogen between 

these different forms by types of bacteria, which can fix nitrogen from the atmosphere, 

convert ammonia to nitrite, and then to more stable nitrate. For more on this important 

biogeochemical cycle, visit http://www.visionlearning.com/en/library/Earth-Science/6/The-

Nitrogen-Cycle/98 

 

Nitrate levels are typically low in surface water, but certain human activities can cause 

levels of nitrate to increase. Sources of nitrate pollution include agricultural and lawn 

fertilizers, wastewater discharge and animal feedlots. Like phosphorus, nitrates can 

stimulate excessive plant and algae growth, affecting dissolved oxygen levels. 

 

High levels of nitrogen compounds can also impact human health, as excess nitrate impairs 

the ability of blood to carry oxygen. Drinking water must contain less than 10 mg/L nitrate 

nitrogen. The Manitoba Water Quality Standards (2011) require a value for nitrate-nitrogen 

lower than 10 mg/L (2011). Canadian Council of Ministers for the Environment (2012) 

recommend a long-term value of no more than 3 mg/L to support the health of aquatic life, 

such as fish, amphibians and invertebrates. 

 

For information on the difference and conversion between measurement of nitrate ion and 

nitrate-nitrogen, see the Hach website. 

 

Coliform Bacteria 
 

Fecal coliform bacteria, including Escherichia coli (E. coli), found in human sewage and 

animal waste, can live in water. Sources include wastewater treatment plants, septic 

systems, domestic and wild animal manure, pet waste, and stormwater runoff. Not all 

coliform bacteria are pathogenic, but they often occur alongside disease-causing bacteria.  

 

Very high levels of bacteria can give water a cloudy appearance, cause unpleasant odours, 

and increase oxygen demand.  

 

Coliform bacteria levels are determined by incubating a water sample for 24 hours under 

particular conditions, and then counting the number of bacterial colonies that grew during 

that time. The standard limit for surface waters and released wastewater in Manitoba is 

200 E. coli colonies/100 mL of water. The Province of Manitoba samples swimming beaches 

across the province throughout the summer months, and provides reports to users on the 

levels of these bacteria in the water. This is intended to keep people informed and healthy, 

as it is recommended to avoid swimming in water containing very high levels of bacteria to 

avoid gastrointestinal illness. Always wash hands and avoid swallowing water when 

http://www.visionlearning.com/en/library/Earth-Science/6/The-Nitrogen-Cycle/98
http://www.visionlearning.com/en/library/Earth-Science/6/The-Nitrogen-Cycle/98
http://hachcompany.custhelp.com/app/answers/answer_view/a_id/1000315/~/what-is-the-difference-between-no3-n-and-no3-in-the-units-and-chemical-form%3F
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swimming in beaches with the Yellow Advisory Sign posted. 

 

For more information, see Manitoba Beach Reports at: 

https://www.gov.mb.ca/sd/waterstewardship/quality/beaches.html 

 

Further Information on Water Quality Parameters 

 

The following websites can be used to provide further explanation of water quality 

measurements. 

 

● The USGS Water Science School: Water Properties and Measurements: 

https://water.usgs.gov/edu/characteristics.html 

● City of Boulder/USGS Water Quality Monitoring Information on Water Quality 

Parameters: http://bcn.boulder.co.us/basin/data/NUTRIENTS/info/ 

● Canadian Council of Ministers for the Environment: Canadian Water Quality 

Guidelines for the Protection of Aquatic Life: http://ceqg-

rcqe.ccme.ca/en/index.html#void 

● Manitoba Water Quality Standards (2011): 

https://www.gov.mb.ca/waterstewardship/water_quality/quality/website_notice_mw

qsog_2011.html 

● Manitoba Drinking Water Safety Act (2007): 

https://www.gov.mb.ca/sd/waterstewardship/odw/reg-info/acts-regs/index.html 

● State of Lake Winnipeg Report (2011): 

○ Highlights: http://ec.gc.ca/doc/publications/eau-water/com1167/quality-

qualite_e.htm 

○ Full Report: 

https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_r

eport/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf 

 

 

  

https://www.gov.mb.ca/sd/waterstewardship/quality/beaches.html
https://water.usgs.gov/edu/characteristics.html
http://bcn.boulder.co.us/basin/data/NUTRIENTS/info/
http://ceqg-rcqe.ccme.ca/en/index.html#void
http://ceqg-rcqe.ccme.ca/en/index.html#void
https://www.gov.mb.ca/waterstewardship/water_quality/quality/website_notice_mwqsog_2011.html
https://www.gov.mb.ca/waterstewardship/water_quality/quality/website_notice_mwqsog_2011.html
https://www.gov.mb.ca/sd/waterstewardship/odw/reg-info/acts-regs/index.html
http://ec.gc.ca/doc/publications/eau-water/com1167/quality-qualite_e.htm
http://ec.gc.ca/doc/publications/eau-water/com1167/quality-qualite_e.htm
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
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Riverwatch Equipment List and Data Sheet 
 

Checklist of Riverwatch Footlocker Kit Contents (3 pages) 
 

Container Items Received? Repacked? Notes on Condition 
or Quantity 

Main 
Container 

1- 50m Tape    

1 - D-Net (handle 
removed) 

   

1- Van Dorne Water 
Sampler 

   

2 - 1L Nalgene bottles    

1 - Waterproof Seal-
Line bag  

   

1 - jug of bleach    

1 - invertebrate sorting 
tub (white) 

   

2 - PFDs    

2 - hip waders    

1 - Site Information 
Container 

   

1- Water Information 
Container 

   

1 - Water Chemistry 
Container 

   

1- Text Resources 
Container 

   

1- Biological 
Monitoring Container 

   

1 - Resource Binder    
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Container Items Received? Repacked? Notes on Condition 
or Quantity 

Site 
Information 
Container 

1 - Garmin eTrex GPS    

2 - AA batteries    

1 - Wind meter 
(Anemometer) 

   

1 - Digital spike 
thermometer 

   

1 - Compass    

Water 
Information 
Container 

1 - Calibrated line with 
lead mass 

   

1 - Secchi Disc with 
calibrated line 

   

6 - Safety vests    

Water 
Chemistry 
Container 

1 - LaMotte Dissolved 
Oxygen Kit 

   

1- LaMotte Phosphate 
Kit 

   

1 - LaMotte Phenol 
Red pH Kit 

   

1 - LaMotte Nitrate-
Nitrogen Kit 

   

12 - pairs nitrile gloves    

1 - plastic safety 
goggles 

   

1- Waste chemical 
container (Nalgene) 
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1 - distilled water 
squirt bottle 

   

Container Items Received? Repacked? Notes on Condition 
or Quantity 

Text 
Resources 
Container 

1 - Pond Life     

1 - Animal Tracks    

1 - Manitoba Wayside 
Wildflowers  

   

1 - Manitoba Birds     

1 - Marsh World    

1 - Invasive Species 
of Manitoba Guide  

   

1 - Guide to 
Saskatchewan and 
Manitoba Nature  

   

1 - Invertebrate 
Identification and 
Sampling Package 

   

2 - Aquatic Critters 
sheets  

   

Biological 
Monitoring 
Container 

1 - Sieve     

6 - Pipettes    

6 - plastic forceps    

4 - sample containers    

6 - handheld 
magnifiers 
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6 - handheld dipnets    

Separate 
Items 

D-net handle    

Transparency Tube    

Coliscan Easygel 
(KEEP FROZEN) 
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Riverwatch Student Water Sampling Data Sheet 

   
Sampling Organization 

  

Organization name  

Address   

City/Province   

Phone   

Email  

Sampling Site Information 

Site Name  

Water Body Name  

Established Station Number  

Site Identification Number  

GPS Information Site Weather Information 

Sampling Date (DD-MO-YEAR)  Air Temperature (oC)  

Sampling Time (military)  Wind Speed (KPH)  

UTM Coordinates  Wind Direction  

Zone  Cloud Cover (%)  

Easting  Precipitation in past 24h?  YES / NO 

Northing  Precipitation in past 3 days? YES / NO 

Water Information 

Water Body Width (m)  Chemical Analysis (LaMotte) 

Water depth at surface (m)  Nitrate (ppm)   

Water depth at bottom (m)  Phosphate (ppm)  

Actual water depth (m)  Dissolved Oxygen (ppm)  

Other Water Observations pH (phenol red test)   

Quality Assurance (NA / FD)  Water Temperature (⁰ C)  

Stream Condition  Transparency Tube Information 

Recreational Suitability  Transparency First Reading (cm)   

Appearance  Transparency Second Reading (cm)  

Field Observations  Average between both (cm)  

See separate sightings list. Biological Monitoring 

Turbidity Meter (optional) Total Coliform - E.coli/100mL  

Turbidity (NTU)  Coliforms/100mL  

Macro-Invertebrate Sampling   See separate tally sheet. E.coli/100mL   
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Macro-Invertebrate Tally Sheet  
from http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf 

 

http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf
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Equipment Cost Sheet 

 

Riverwatch equipment should always be treated with respect. Do a triple-check before 

leaving the site to make sure nothing is left behind! Accidents happen, but they can be 

prevented with extra attention. Advise FortWhyte Alive as soon as possible of any loss or 

damage to equipment. 

 

RiverWatch equipment Price (2017) RiverWatch equipment Price (2017) 

Rubbermaid Action Packer   $179.99 LaMotte pH phenol red  $ 55.00 

1 Sterilite (large)  $7.99 LaMotte Nitrate Nitrogen  $ 105.00 

Omni Shoe 9Lx2  $7.98 LaMotte Phosphate  $ 110.00 

Omni Shoe 6L  $2.49 LaMotte Dissolved Oxygen  $ 70.00 

Omni Shoe x 3L  $1.99 Safety glasses  $ 3.25 

50 m tape  $39.99 Nitrile Gloves x 50  $ 7.75 

GPS unit + AA batteries  $131.99 D-Net  $ 103.00 

Lead mass and calibrated 

line 

 $83.00 Small Dipnets x 6 $ 11.34 

Van Dorne sampler  $ 365.00 Pond Life  $ 7.85 

Metre stick  $8.99 Animal Tracks  $ 7.95 

Anemometer  $54.84 Wayside Wildflowers  $ 16.95 

Air and Water 

thermometer 

 $29.00 Manitoba Birds   $ 9.95 

Compass  $ 7.79 Saskatchewan and 

Manitoba Nature 

 $ 16.95 

Hand Tally Counter x 2  $ 5.76 Freshwater Invertebrate ID   $ 7.95 
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secchi disc, calibrated line  $ 53.00 Marsh World  $ 4.95 

Hip Waders x 2  $ 179.98 FWA laminated Aquatic 

Invertebrate Keys, Animal 

Tracks keys 

 $ 2.00 

Throw line  $ 24.99 Hand magnifier x 3  $ 4.35 

See following page...    

RiverWatch equipment Price (2017) RiverWatch equipment Price (2017) 

PFDS x 2   $ 53.98 Plastic forceps x 10  $ 2.75 

bleach  $ 1.29 Pipettes x 10  $ 1.25 

waterproof bag 30L  $ 36.98 Sieves for sorting bugs  $ 7.50 

Transparency Tube  $ 88.00 White plastic sorting bin  $ 3.49 

Plastic Jars x 4  $ 19.80 Petri Dishes  $ 1.25  

Coliscan EasyGel   $ 85.00 Nalgene Bottles x 2  $ 14.85 

Resource binder  $ 2.25 Reflective Vests  $ 44.88 

TOTAL   $ 2,104.87 

 

Curriculum Links 
 

The following curriculum connections are taken from the South Central Eco Institute 

Riverwatch teaching materials (2010), available online at http://scecoinstitute.com/support/  
 

Riverwatch to teach/learn curricula  
 

Education for sustainable development is a priority for Manitoba and, indeed, we are seen 

as leaders in its implementation. The intent is to embed these outcomes throughout the 

curricula and through a number of curricular matches. Education for Sustainable 

Development curriculum links are available on the Manitoba Education and Training 

http://scecoinstitute.com/support/
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website at: http://www.edu.gov.mb.ca/k12/esd/index.html. In order to facilitate integration 

of Riverwatch processes, we have provided below a summary of the curricular matches. 

This summary will allow you to focus on river and watershed research in early years, 

middle years, and senior years programs. 
 

Early Years 
Although Riverwatch tools were not intended to be used by Early Years students, it is 

important to introduce the philosophy of Riverwatch at this stage. Students should learn 

that they are part of a larger environment that has both physical and living components. 

They should recognize that the environment is constantly changing, through both natural 

and man-made influences.  

● Teach students to value the environment through stories from various cultures.  

● Take them out into an outdoor classroom to inquire about their surroundings 

through tree rubbings, dipnetting, and examining rotting logs.  

● Grade 2 Science has the closest matches regarding water systems but other science 

outcomes that refer to habitat, soils, and plants can be taught with a focus on the 

riparian area. Riparian refers simply to the place where the land and stream meet. 

● On your outdoor excursions, play nature games by the water’s edge.  

● Have students realize that they are someone else’s upstream neighbour and have a 

responsibility to take care of the environment.  

● The Grade 4 Social Studies curriculum also calls upon students to recognize the 

unique relationship that indigenous peoples have with the environment, and that 

we are all called upon to be environmental stewards. 

 

Middle Years 
 

In Middle Years, students continue developing an appreciation for natural environments 

and how to sustain them. Those could be on river ecosystems. Different perspectives are 

considered, in particular those of indigenous peoples. The science becomes more specific 

by Middle Years. Exploring where we are in the world and what creates our sense of 

community – these are issues which can be developed in Middle Years.  

● Grade 6 students can learn about the five kingdoms using river organisms as 

examples. The curriculum actually suggests field trips out into the environment and 

the collection of pond organisms for identification - with a particular emphasis on 

invertebrates.  

● By Grade 7, students begin to look at relationships. Their energy pyramids can 

reflect river food chains and webs. They should also be introduced to practices and 

events which might impact the sustainability of river systems. In particular, once 

students have looked at turbidity levels, they can examine what factors lead to 

greater erosion on riverbanks and increased silt levels. The impacts of this on 

particular organisms would follow (i.e. affecting water temperature or spawning for 

fish). An examination of pH and initial discussion of water chemistry is suitable 

when considering the issue of river pollution and bioaccumulation in river 

http://www.edu.gov.mb.ca/k12/esd/index.html
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organisms.  

● Grade 8 Science is all about water systems. This is a perfect point to talk about 

watersheds and downstream neighbours. Contact City of Winnipeg to see if you can 

organize a speaker to talk about water quality in the city. Find out how your drinking 

water is treated – how safe is it? The Slow the Flow program from FortWhyte Alive is 

a good companion teaching resource. 

● When working in the natural environment, consider the opportunities for physical 

activity by planning for a hike or outdoor games. 

 

Senior Years 
 

By Grade 9, students are focused on local and global citizenship issues. The focus for this 

program should be on sustainability of river systems and the politics/ethics of water use. 

Students must begin to see that they have a responsibility to take action on water quality. 

They can begin to use a decision-making process to examine water issues.  

Grade 10 Science has a nice fit for the Riverwatch program as students start to examine 

how nutrients cycle through living and non-living systems. - How do carbon, nitrogen, and 

phosphorus cycle through our local rivers? 

●  What local agricultural and industrial practices impact their levels (positively and 

negatively)? 

●  What is our impact on our downstream neighbour – Lake Winnipeg?  

● What does climate change mean for our water landscape? Again, get out and 

sample those rivers.  

● This is the perfect opportunity to look at long-term data from your sites on our SCEI 

Web Site as you examine the local ecosystem.  

● Is the health of your local river changing? Why? 

●  Determine how you might take action to clean up a local riverbank (contributing to 

sustainability through physical activity). 

 

Some other non-compulsory courses can benefit from the use of Riverwatch in the 

classroom:  

● Current Topics in Science – do a Watershed unit using Riverwatch  

● Grade 12 Biology – in the Conservation of Biodiversity Unit, focus on Riparian Areas 

using Riverwatch and another program called Managing the Water’s Edge , provided 

by the Manitoba Forestry Association’s Envirothon Program. Visit 

http://www.thinktrees.org/my_folders/2017_EnvirothonTheme/ManagingtheWaters

Edge.pdf. FortWhyte Alive offers a 2 hour Grade 12 school program on this topic as 

well: https://www.fortwhyte.org/foreducators/schoolprograms/guided/grade-4-12/  

● Grade 11 Chemistry – when studying solutions, look at suspended and dissolved 

materials in river systems, as wells as solubility of dissolved oxygen.  

● Grade 12 Chemistry – when studying acids and bases, look at water pH.  

 

 

http://www.thinktrees.org/my_folders/2017_EnvirothonTheme/ManagingtheWatersEdge.pdf
http://www.thinktrees.org/my_folders/2017_EnvirothonTheme/ManagingtheWatersEdge.pdf
https://www.fortwhyte.org/foreducators/schoolprograms/guided/grade-4-12/
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Background Teaching Resources 

 

The following background information can be used in generating pre- and post-sampling 

lesson plans and classroom discussions, as well as to assist in the generation of questions 

you want answers to while sampling, or action projects that may have impact in your 

community. 

 

You can find additional suggested lesson plans on the FortWhyte website: 

 

● Riparian Health Assessment: https://www.fortwhyte.org/wp-

content/uploads/2014/08/Riparian-Health-Assessment-PVA.pdf 

● Slow the Flow: Liquid Assets Newsletters: https://www.fortwhyte.org/slowtheflow/ 

 

Manitoba’s Watersheds 

 

What is a watershed? 

 

A watershed is a term used for an area of land which, like a funnel, collects all the water 

that falls on it into one particular stream, river, lake, wetland or ocean. One watershed is 

separated from adjacent watersheds by high points in the land. A watershed is sometimes 

also called a drainage basin or catchment area. Many smaller sub-watersheds flow into 

larger watersheds. Manitoba’s major watersheds are shown on the map to the right. All of 

the water in Manitoba eventually flows north to Hudson’s Bay. 

 

What watershed do we live in? 

 

Because we live in small watersheds within larger and larger watersheds, everyone has a 

particular “watershed address.” 

 

For example, FortWhyte Alive’s watershed address is: 

Upper Red River watershed 

Lake Winnipeg Watershed 

Nelson River Watershed 

Main watershed: Hudson Bay Watershed 

 

Lake Winnipeg Watershed Facts 

 
● Lake Winnipeg, Manitoba’s largest lake, is the 10th largest body of freshwater in the 

world. 

● Lake Winnipeg’s watershed is more than 40 times larger than the lake itself at 1 

million square kilometres. It includes parts of 4 Canadian provinces and 4 U.S. 

https://www.fortwhyte.org/wp-content/uploads/2014/08/Riparian-Health-Assessment-PVA.pdf
https://www.fortwhyte.org/wp-content/uploads/2014/08/Riparian-Health-Assessment-PVA.pdf
https://www.fortwhyte.org/slowtheflow/
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states. 

● Nearly 6 million people and 17 million livestock live in Lake Winnipeg’s watershed. 

● An average of 7,655 tonnes of total phosphorus enter Lake Winnipeg each year, 

fuelling blue-green algae blooms that are damaging the lake’s ecosystem. 

● 68% of the phosphorus entering the lake comes through the Red River watershed. 

 

What problems affect our watershed? 

 

Phosphorus pollution from sewage, manure, and fertilizer and changing land use is the 

most common. High levels of this plant nutrient cause blue-green algal blooms in lakes. 

More problems facing our watershed include chemical contamination, soil erosion, wetland 

loss and invasion of non-native species. 

 

How can we protect our watershed? 

 

Conserving water at home everyday means that less water gets polluted. We can prevent 

pollution by choosing to reduce our use of lawn chemicals and by using non-toxic, 

phosphate-free cleaning products. We can also learn to monitor water quality and 

recognize and report invasive plants and animals. 

 

Watershed Weblinks 

 

● To find your school’s watershed address, and get to know the watersheds of Canada 

and how they can be protected, Canadian Geographic, the Royal Canadian 

Geographic Society with RBC Blue Water Project funding, have produced a great 

interactive website with maps and learning resources. Visit 

http://www.canadiangeographic.com/watersheds/map/?path=english/ to find your 

local watershed. 

 

● Another Canadian Geographic initiative called OPEN Water produced the following 

Lake Winnipeg Watershed Map and some great teaching resources. A hard copy of 

this map can be obtained by contacting FortWhyte Alive. Visit: 

http://www.canadiangeographic.com/educational_products/tiled_map_lake_winnipe

g_watershed.asp.  

 

● This “Story Map” is a great backgrounder in the Red River sub-watershed, nutrient 

pollution, invasive species and possible solutions for individuals wanting to make a 

difference.Visit: 

http://www.canadiangeographic.com/educational_products/activities/tiled_lake_win

nipeg_watershed/Westgard-Lake-Winnipeg-Watershed-ArcGIS-Story-Map-Lesson-

Plan-1.pdf 

 

http://www.canadiangeographic.com/watersheds/map/?path=english/
http://www.canadiangeographic.com/educational_products/tiled_map_lake_winnipeg_watershed.asp
http://www.canadiangeographic.com/educational_products/tiled_map_lake_winnipeg_watershed.asp
http://www.canadiangeographic.com/educational_products/activities/tiled_lake_winnipeg_watershed/Westgard-Lake-Winnipeg-Watershed-ArcGIS-Story-Map-Lesson-Plan-1.pdf
http://www.canadiangeographic.com/educational_products/activities/tiled_lake_winnipeg_watershed/Westgard-Lake-Winnipeg-Watershed-ArcGIS-Story-Map-Lesson-Plan-1.pdf
http://www.canadiangeographic.com/educational_products/activities/tiled_lake_winnipeg_watershed/Westgard-Lake-Winnipeg-Watershed-ArcGIS-Story-Map-Lesson-Plan-1.pdf
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● Manitoba Infrastructure: Hydrologic Forecast Centre is home to maps of Manitoba’s 

watersheds, and graphs of daily river flow throughout the year for major rivers.  

Visit: 

https://www.gov.mb.ca/mit/floodinfo/floodoutlook/watersheds_data_maps.html 

 

● The Water Survey of Canada’s Real-time Hydrometric Data maps show where flow 

meters are located in our area, and what they are recording in real time. You can 

produce graphs to help understand how spring flooding and rain events affect 

water volumes entering rivers. Visit: 

http://wateroffice.ec.gc.ca/google_map/google_map_e.html?search_type=province&

province=MB 

 

● The State of Lake Winnipeg Report published in 2011 with data up to 2007. Visit: 

https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/p

df/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf 

 

● Lake Winnipeg Water Stewardship: A Resource for Grade 8 Science: 

http://www.edu.gov.mb.ca/k12/esd/water/index.html 

 

● Lake Winnipeg: A Resource for Grade 12 Interdisciplinary Topics in Science (40S): 

http://www.edu.gov.mb.ca/k12/esd/lake_wpg/index.html 

 

City of Winnipeg: Rivers and Small Streams Monitoring 

 
The City of Winnipeg’s Water and Waste Analytical Services Branch “conducts voluntary 
monitoring at regular intervals during the open water season to measure the health of 
Winnipeg's waterways.” They test for 17 parameters, including nutrients, dissolved oxygen 
and bacteria. Monitoring is done at 11 locations along the Red and Assiniboine rivers and at 
8 locations on selected small streams”, between late April and early November each year. 
Reports going back to 2007 can be found at the following website:  

http://www.winnipeg.ca/waterandwaste/sewage/monitoring/RiversSmallStreams.stm 

 
Further historical data about rivers and streams can be requested by calling 311 and asking 

for Courtney Diduck, Branch Head. You can also request a classroom presentation to 

discuss the history of the monitoring program, including how, where and why samples are 

taken. 

 
Google Map of the locations of samples in Rivers can be found: 
http://www.winnipeg.ca/waterandwaste/sewage/monitoring/2016RiversReports.stm  

https://www.gov.mb.ca/mit/floodinfo/floodoutlook/watersheds_data_maps.html
http://wateroffice.ec.gc.ca/google_map/google_map_e.html?search_type=province&province=MB
http://wateroffice.ec.gc.ca/google_map/google_map_e.html?search_type=province&province=MB
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
https://www.gov.mb.ca/waterstewardship/water_quality/state_lk_winnipeg_report/pdf/state_of_lake_winnipeg_rpt_technical_low_resolution.pdf
http://www.edu.gov.mb.ca/k12/esd/water/index.html
http://www.edu.gov.mb.ca/k12/esd/lake_wpg/index.html
http://www.winnipeg.ca/waterandwaste/sewage/monitoring/RiversSmallStreams.stm
http://www.winnipeg.ca/waterandwaste/sewage/monitoring/2016RiversReports.stm
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Google Map of the Stream Sampling locations can be found: 
http://www.winnipeg.ca/waterandwaste/sewage/monitoring/2016SmallStreamsReports.stm 

 
 

 

http://www.winnipeg.ca/waterandwaste/sewage/monitoring/2016SmallStreamsReports.stm
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City of Winnipeg: Combined Sewer Overflows 

 

The City of Winnipeg contains areas where combined sewer systems are the design used 

for transport of wastewater and stormwater under the streets. Built before the 1960’s, 

these systems are found in the older parts of the City (see map below). 

 

 
Map from: http://winnipeg.ca/waterandwaste/sewage/systemOperation.stm  
 

The following information from the City of Winnipeg website describes how these systems 

work and how outflows are currently monitored. Visit  
http://www.winnipeg.ca/waterandwaste/sewage/combinedSewerOverflow.stm. 
 

What are combined sewers? 

Combined sewer systems are sewers that are designed to collect both land drainage 

(rainwater and snowmelt) and wastewater (sewage from homes and businesses) in the 

same pipe. Most of the time, combined sewer systems transport all of the land drainage 

and wastewater to a sewage treatment plant, where it is treated and then discharged to 

the river. There are approximately 1,037 kilometres of combined sewers in the city, which is 

31% of the total sewer system. Typically, they were built before the 1960s and serve older 

areas of the city. 

What is a combined sewer overflow? 

http://winnipeg.ca/waterandwaste/sewage/systemOperation.stm
http://www.winnipeg.ca/waterandwaste/sewage/combinedSewerOverflow.stm
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During periods of heavy rainfall or snowmelt, the additional volume in combined sewers 

system can exceed the capacity of the sewer system. During these occasions, combined 

sewer systems are designed to overflow and discharge the excess directly to the river 

without reaching the sewage treatment plant. These overflows, called combined sewer 

overflows (CSOs), contain not only land drainage, but also wastewater and debris. 

Why do we have CSOs? 

Historically combined sewers discharged directly to rivers. In the 1930s diversion weirs 

were put in place to divert flows to the North End sewage treatment plant. The outfalls 

were retained to offer a level of protection against large wet weather events that could 

overload the system and result in basement flooding. Combined sewers carry all of the 

wastewater flow to the sewage treatment plants during dry weather conditions. During wet 

weather events, the wastewater diversion weirs cannot handle all of the land drainage that 

enters the system and it flows over the weirs directly to the rivers to protect basements 

from flooding. Combined sewer overflows occur, on average, 22 times during the year, and 

occur from any of 79 outlet locations. A map of CSO outlet locations can be found at: 

http://winnipeg.ca/waterandwaste/sewage/annualresults/default.stm#location 
What are the impacts of CSOs on Lake Winnipeg? 

High levels of nutrients like Total Nitrogen and Total Phosphorous can cause excessive 

algae and weed growth, which lowers water quality, harms fish and other aquatic life as a 

result of lower oxygen levels, and affects the appearance and recreational enjoyment of 

our rivers and lakes. As you can see from the graph below, Winnipeg CSOs deposit very 

little Total Nitrogen (0.1%) and Total Phosphorous (0.3%) to Lake Winnipeg, leaving a 

minimal impact. 

 

http://winnipeg.ca/waterandwaste/sewage/combinedSewerOverflow.stm
http://winnipeg.ca/waterandwaste/sewage/annualresults/default.stm#location
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City of Winnipeg has monitored water quality parameters in the Red River and Assiniboine 

River and at select streams where CSO’s occur, and has installed automated samplers to 

collect combined sewer overflow discharge samples during wet weather events. 

To find out more, visit http://winnipeg.ca/waterandwaste/sewage/annualResults/default.stm 
 

City of Winnipeg: Retention Ponds 
 

Retention Ponds are common sights in residential areas, especially in newer parts of the 

city. These ponds are used to store stormwater - street runoff from snowmelt and rainfall, 

and also provide some filtration and settling of pollutants before the water is released into 

the rivers. 

 

If you choose to sample a retention pond, keep in mind that the water may contain street 

salts, gasoline and other waste from the streets. Please wear gloves when handling water 

samples, or wash hands well after sampling activities. 

 

Fish may be present in the retention ponds. These fish have swum upstream from the 

river. Zebra mussel veligers (larvae) cannot swim upstream so infestation of these ponds 

would be only caused by human intervention such as moving boats. That being said, it is 

recommended to clean, drain and dry all equipment after sampling a retention pond as a 

precaution. 

 

More information on retention ponds can be found on the City of Winnipeg website at: 

http://winnipeg.ca/waterandwaste/drainageFlooding/ponds.stm 

What are retention ponds? 

Retention ponds, also known as stormwater retention basins or man-made lakes: 

■  store rainfall runoff from streets and adjacent lands 

■  are an efficient and cost-effective land drainage system, because fewer and smaller 

pipes can be used to carry runoff to the rivers 

■  benefit our environment by acting as a natural filter – they help to remove sediment 

and chemicals before the water drains to our rivers 

■  collect only land drainage, and not wastewater from homes or businesses 

How does water get into the retention ponds? 

■  The water, called runoff, flows down the street and drains into catch basins or storm 

drains (you might recognize them as grates along the curbs of the roads). 

■  Some catch basins direct the runoff to pipes that drain into retention ponds. 

How do the retention ponds act as a natural filter? 

■  Sediment in the runoff settles down in the calm waters of the retention pond, and 

chemicals, such as lawn fertilizers, are consumed by naturally occurring aquatic 

http://winnipeg.ca/waterandwaste/sewage/annualResults/default.stm
http://winnipeg.ca/waterandwaste/drainageFlooding/ponds.stm
http://winnipeg.ca/waterandwaste/sewage/photos.stm#catchBasins
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vegetation. 

■  As a result of natural processes, cleaner water slowly drains from the retention 

ponds into the rivers. 

Can I use the water from the retention ponds? 

No, you must not use the water from the ponds for any purpose. The water, or runoff, that 

flows into the retention ponds: 

■  contains pollutants that drain from: 

■  the street (e.g., gasoline, oils, antifreeze, street salts) 

■  neighbouring lawns and gardens (e.g., animal waste, geese droppings, 

herbicides, fertilizers) 

■  sometimes contains a type of naturally occurring algae that can irritate your skin 

and cause illness if swallowed 

 

So for your safety and the safety of your pets: 

■  do not use the ponds for any recreation activities where your body is in contact with 

the water (e.g., swimming, windsurfing, water skiing) 

■  do not allow your pets to drink or swim in the water 

■  do not water your lawn with water from the ponds 

■  do not eat the fish 

 

 

Source: Government of Manitoba: Sustainable Development: Aquatic Invasive Species 

http://www.gov.mb.ca/waterstewardship/stopais/ 

 

What are Invasive Species? 

Organisms (animals, plants, parasites, viruses etc) not native to a region that when 

introduced, either intentionally or accidentally, out-compete native species for available 

resources. Invasive species become successful in their new environments due to their high 

reproductive rates and absence of native predators and diseases. Invasive species can have 

negative economic, social, environmental and human health implications. 

What are Aquatic Invasive Species (AIS)? 

An aquatic invasive species (AIS) can either live in freshwater or marine environments. The 

majority of the species of concern to Manitoba, such as Zebra and Quagga mussels, Spiny 

Waterflea, Rusty Crayfish and Asian Carp are freshwater species. Manitoba currently has 15 

aquatic invasive species. This number is small compared to the number of aquatic invasive 

species found in the Great Lakes (>200) and Mississippi (> 120) drainage basins. 

http://www.gov.mb.ca/waterstewardship/stopais/
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Zebra Mussels in Manitoba 

Zebra Mussels were confirmed in Lake Winnipeg in the fall of 2013 and the Red River and 

Cedar Lake 2015. 

Zebra Mussels are small (1 - 3 cm), clam-like aquatic animals that are a significant 

environmental and economic concern to Manitoba. Native to Eastern Europe and Western 

Asia, Zebra Mussels have caused millions of dollars in damage to the Laurentian Great 

Lakes area and have cost the North American economy billions of dollars to control. 

Despite the successful eradication of Zebra Mussels in the four treated harbours in Lake 

Winnipeg in 2014, Zebra Mussels were found elsewhere in the south basin and are 

successfully reproducing. Lake Winnipeg is in the early stages of invasion by Zebra Mussels 

– eradication is no longer an option. 

Adult Zebra Mussels have a shell and can strongly attach to water-based conveyances such 

as watercraft, trailers, water-based aircraft, ORVs and other water-related equipment. They 

can survive out of water for 7 to 30 days depending on temperature and humidity. 

Larval Zebra Mussels, called veligers, passively move downstream by water movement and 

are invisible to the naked eye. Veligers rely on water to survive thus they can be 

inadvertently carried in small amounts of water transported by un-drained watercraft, 

water-based aircraft, ORVs and water-based equipment such as bait buckets. 

Once Zebra Mussels become established they cannot be eradicated, so it is extremely 

important to stop their spread. 

 

 

An adult Zebra Mussel  

 

Microscopic Zebra Mussel veligers found 

in a small sample of water 

All Water Users – Stop the Spread of Zebra Mussels 

CLEAN + DRAIN + DRY your watercraft, trailer and all water-related equipment and  

DISPOSE of any unwanted bait in the trash. 
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For more on the impact of other aquatic invasive species of plants and animals, visit: 

http://www.natureconservancy.ca/en/what-we-do/resource-centre/invasive-species/ 

http://www.natureconservancy.ca/en/what-we-do/resource-centre/invasive-species/
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South Central Eco Institute Website Tutorial 

The South Central Eco Institute website database can be accessed at: 

http://www.scecoinstitute.com/. Additional questions can be directed to the FortWhyte 

Riverwatch Coordinator. 

 

 

 

The Main Page: From this page, you can 

navigate using the brown arrow bars on 

the left hand side of the page, or by 

clicking on Enter Your Data. You can also 

click on each Watershed to see a list of the 

Sampling Sites that have been visited. 

Winnipeg sampling sites will be located 

under the “Winnipeg” Watershed tab. 

 

 

 

 

 

 

Enter Collected Data: Select this option 

to enter data you have collected at your 

sampling site. Your school name can be 

selected from the Organization dropdown 

menu. If you are sampling at a new site 

that is not yet established in the database,  

you will first need to submit a Request to 

add a Water Testing Site form (see p. 51 ) to 

SCEI and FortWhyte by email so your site 

can be added to the dropdown menu.   

 

 

 

 

 

 

http://www.scecoinstitute.com/
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Graph Data: Select this option to 

produce graphs of the data you have 

collected at your sampling site. Site name 

and watershed, date range and variables 

dropdown menus. You can also view data 

collected in other watersheds in 

Manitoba.  

 

 

 

 

 

 

Watershed Map: Select this option to 

view where data has been collected in 

Manitoba. Select the Watershed and 

Variable (Field) you are interested in, for 

example LaMotte Phosphate, and pins 

will pop up on the map with the most 

recent values recorded from each site. 

Scroll over the pins to see the recorded 

values. 
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Request to add a Water Testing Site  
 

A site must be registered with the South Central Eco Institute before data samples can be 

entered online.  

 

In order to add a new water testing site to the SCEI Web Site, we will need the following:  

 

Name of the Testing Site ___________________________________________________  

(use a bridge name, topographic feature, nearby landmark, cross street)  

 

Name of the Water Body ___________________________________________________  

 

Name of the Watershed ________________________________________  

 

UTM Zone ______________________________  

 

UTM Easting ____________________________  

 

UTM Northing ___________________________  

 

Photo of the site (.jpg) as soon as available.  

 

Google Street View address where available.  

 

Please send this information to: scei@prspirit.org and kfroese@fortwhyte.org  

Fax to FortWhyte Alive: 204-895-4700  

mailto:scei@prspirit.org
mailto:kfroese@fortwhyte.org
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iNaturalist 

 

iNaturalist, http://www.inaturalist.org, is an online community for naturalists which features 

a crowdsourced species identification system. Users can submit photos to share the 

biodiversity of living things in a particular location, and other users assist in identification of 

those species. The site, available also as a mobile app, provides maps of where species 

occur and identification guides for local flora and fauna. For more on this valuable online 

and mobile app visit https://www.inaturalist.org/pages/what+is+it  

Submitting photos is easy, simply make an online account with a username, email address 

and password, and you’re ready to start uploading! You can make tentative identifications 

of the species you submit, keeping in mind that scientists may come along and correct or 

confirm your identification at any time. 

When submitting to iNaturalist when participating in Riverwatch, we ask that you tag your 

photos as part of the “Lake Winnipeg Watershed/ OPEN Water Project,” which you can 

access using the search function under the Projects Tab. This will group your finds in with 

the biodiversity discovered by other students and teachers in our watershed. 

1. iNaturalist.org main page. Use the Project search function to find  

Lake Winnipeg Watershed/OPEN Water Project. 

2. Lake Winnipeg Watershed / OPEN Water Project page. Click to Add Observations. 

3. Add Observations with your location and identification information and 

upload photos. 

 

1.                   3. 

 

 

 
 

 

 

 

 

 

 
                                          2. 

 

 

 

http://www.inaturalist.org/
https://www.inaturalist.org/pages/what+is+it
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History of Riverwatch  
 

Oak Hammock Marsh was the first Manitoba organization to officially begin offering 

“Riverwatch", a Red River Basin Monitoring Program which began in Minnesota in 1995. 

Today, the program continues to be implemented in North Dakota, Minnesota and 

Manitoba. The basin wide program provides hands-on "real world" science opportunities 

for students, teachers and citizens participating in the program and is designed to provide 

leadership experiences and greater awareness and understanding of baseline water quality 

in the Red River Basin. The program asked participating schools monitor with scientific 

equipment at 2-16 predetermined sites along selected rivers and streams. Water sampling 

is done on a regular basis; usually once a month throughout the open water season. 

During the winter period, River Watch Teams assembled data and prepared for their local 

River Watch Forums. River Watch Forums bring students, teachers and local organizations 

and resource managers together to hear student teams present the results from the 

monitoring season. Oak Hammock Marsh Interpretive Centre continues to encourage 

schools to participate in the program, and to offer teacher training on how to use the 

equipment, and to loan out equipment to schools.  

Interested teachers can still contact Oak Hammock Marsh with questions about River 

Watch teacher workshops and equipment, see http://www.oakhammockmarsh.ca/learn/. 

 
Related websites: 
https://river.watch 

http://www.iwinst.org, http://www.iwinst.org/education/river-watch-forum 

http://www.redriverbasincommission.org 
 

The South Central Eco Institute, through Prairie Spirit School Division, has expanded and 

enhanced the Riverwatch program in rural Manitoba. The South Central Eco Institute was 

developed in 2008 by primary team members, teachers Lynda Matchullis, Kent Lewarne 

and Al Thorleifson. This program has expanded throughout Southern Manitoba rural 

communities, in partnership with Manitoba’s Conservation Districts, and has gained 

support over the years from the Province of Manitoba, both Education and Water 

Stewardship, Ducks Unlimited, International Water Institute, Lake Winnipeg Consortium, 

Oak Hammock Marsh Interpretive Centre.  

 

The goal of the South Central Eco Institute was to develop a program within the schools 

and surrounding community which would teach students, through their involvement in 

Water Related Scientific Research, and working in consultation with the local Conservation 

Districts, the importance of being aware of our effect on our water resources. Through 

discussions with the International Water Institute (Wayne Goeken) and the American 

Riverwatch program and with the Alberta Riverwatch, SCEI has developed a website which 

allows field representatives to enter data fathered locally into the website data banks. This 

data is reviewed by the web administrators and, after confirmation, the data is available to 

the public for review and analysis. SCEI wanted to include the students, through their 

http://www.oakhammockmarsh.ca/learn/
https://river.watch/
http://www.iwinst.org/
http://www.iwinst.org/education/river-watch-forum
http://www.redriverbasincommission.org/
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collection of data, in the development of a Watershed Management Plan for the district. 

The Pembina Valley, LaSalle Redboine, and Assiniboine Hills Conservation Districts have 

provided training for students in their districts. More information is available at 

www.scecoinstitute.com. 

 

Dip Net Invertebrate Sampling Method 

Taken from Hoosier RiverWatch Training Manual 

http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf 

 

Take a total of twenty jabs in a variety of habitats. One dip net “jab” involves forcing the dip 

net against the stream bottom repeatedly, starting close to your body and finishing with 

arms fully outstretched. However, sampling technique differs depending on habitat 

conditions. (Modified from the Clinton River Watershed Teacher Training Manual) 

 

• Leaf Pack: Shake the leaf pack in the water to release organisms, and then quickly scoop 

up the net, capturing both the organisms and the leaves. 

 

• Tree Roots, Snags (accumulations of debris), and Submerged Logs: Select an area 

approximately 3 by 3 feet in size. Scrape the surface of roots, logs, or debris with the 

net, a large stick, or your hand or foot. Be sure the net is positioned downstream so that 

dislodged material floats into it. 

 

• Undercut Banks: Place the net below the overhanging vegetation. Move the net in a 

bottom-up motion, jabbing at the bank 

several times to loosen organisms. 

 

• Sediments (sand/mud): If there is not 

much flow, jab the net into the bottom 

with a sweeping motion. If flow is good, 

stand upstream of the net holding it 

against the bottom of the stream and 

kick in front of the net so that the flow 

washes organisms into the net. To rinse, 

keep the opening of the net at least 1-2 

inches above the surface of the water, 

and move it back and forth to wash 

small particles out of the net. After two 

or three jabs with one net, dump the 

collected materials into a shallow white 

container. The materials in the bin may 

be quite muddy and turbid (depending 

upon your stream habitat). When you 

find macroinvertebrates, place them into another container (white containers, petri dish). 

http://www.scecoinstitute.com/
http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf


 

 

 
61 

 

Macro-Invertebrate Tally Sheet - Sample 
from http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf 
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Macro-Invertebrate Adults Key 
from http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf 
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Macro-Invertebrate Adults Key 
from http://www.in.gov/idem/riverwatch/files/volunteer_monitoring_manual.pdf 
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Site Safety Check Form 

 

DAILY RISK ASSESSMENT 

 

DATE:                              PLACE:                                     COMPLETED BY: 

 

Hazard 

Risk or Danger from 

Hazard 

Level: 

Low-Medium-

High Control and Action 

    

    

    

    

  


