WATER WATCHERS
Grades 8 & 9
2 Hours
Thank you for booking our “Water Watchers” program at FortWhyte Alive. This program is
designed to help your students learn hands-on about wetland ecology. Students will have
the opportunity to monitor water quality both chemically and biologically.

Appropriate Dress for Your Field Trip
To ensure that students get the most out of their FortWhyte experience, we ask that they be
appropriately dressed for a 2-hour outdoor excursion. All of our programs include time
outdoors, regardless of weather. Comfort and safety are key in making this an enjoyable and
memorable experience.

Suggestions for Outdoor Dress
Layering of clothing is very important in maintaining body temperature and in remaining dry.
Four thin garments may offer the same degree of warmth as one thick overcoat, but the four
layers allow much greater flexibility. Layers can be shed or added as temperature, wind,
exertion, or other variables dictate.
Waterproof outer layers are also important. Rain may get us wet but so will dew on grass,
melting snow on pants and puddles in the spring. Boots in the winter are always important to
keep moisture out and heat in.
Young people are very concerned about their appearances; remind them that they will enjoy
their field trip more if they are prepared!

*Please share this information with other teachers that are coming to
FWA with your group.

GOAL
To understand how water quality affects aquatic ecosystems and humans living in Manitoba’s
watersheds.

OBJECTIVES
Students will:
1. Be able to name major watersheds in Manitoba, and including what watershed they are in.
2. Define and provide examples of physical, chemical and biological measures of water quality.
3. Use scientific equipment to test the above aspects of water quality.
4. Identify sources of water pollution and how they affect water quality, and describe the

impact of invasive species.
5. Appreciate how water pollution can affect society and the economy.

VOCABULARY
Aquatic Invertebrate:

Animals which do not have a backbone, and complete part of their life in the
water, including insects, leeches, snails, and crustaceans. Invertebrate
diversity is a biological indicator of water quality.

Covalent bond:

A chemical bond that involves the sharing of electrons between 2 or more
atoms. Example N2.

Hydrogen bond:

Hydrogen bonds are attractions between two polar molecules. Water is a
polar molecule. In water, the 2 hydrogen atoms (H) carry a slight positive
charge, and the single oxygen atom (O) carries a negative charge. The
hydrogen atoms of one molecule are attracted to the oxygen atom of the
neighboring molecule.

Hydrologic (Water)
Cycle:

The cycle of evaporation and condensation that controls the distribution of
Earth’s water as it evaporates from bodies of water, condenses, precipitates,
and returns to those bodies of water.

Invasive Species:

Invasive species are organisms that have been introduced, on purpose or by
accident, into new location outside their region of origin. The introduction of a
new species is usually due to human activity, but sometimes an invasive
species can out-compete and even replace native species. eg. Zebra mussel

Nitrogen (N):

Nitrogen is an element found as N2 gas in the atmosphere, as well as in
various compounds such as nitrate (NO3), and ammonia (NH4) in the soil,
water and in living things and their wastes and in fertilizers are used in
agriculture. High levels of nitrate in water combined with high P result in
overgrowth of plants and algae. Too much nitrate and ammonia can
become toxic to fish and amphibians, and humans who drink the water.

pH, acid, base:

pH is a measurement of how acidic or basic a solution is. pH is measured
on a scale of 1-14, with low values being acidic, and high values basic.
Neutral pH is 7.

Phosphorus (P):

Phosphorus is an element which is found in rock and sediment, agricultural
fertilizers as well as in living things and their wastes. Phosphorus is a
limiting nutrient in freshwater and excess P causes overgrowth of algae.

Pollutant:

A substance which worsens water quality and affects the physical,
chemical, and most importantly the living things in a water body.

Watershed or Drainage The land area that drains water into a stream, river or lake.
Basin:
Water Quality:

How clean the water is with a certain function in mind. Water quality can be
used to describe the suitability of water to support a diversity of life, as well
as the suitability of water for drinking.

LITERATURE
CONNECTIONS
All of the books listed below relate to the
theme of water, are recommended for
young adults, and are available through
the Winnipeg Public Libraries and/or the
Manitoba Education Instructional
Resources Library. You may wish to
make these titles available in your
classroom surrounding your ‘Water Watchers’ field
trip.
Books and activities with an Indigenous perspective are indicated
with a medicine wheel.

Fiction
>
>
>
>

Dead Water Zone by Kenneth Oppel
A Long Walk to Water by Linda Sue Park
Song of the Water Boatman by Joyce Sidman
Flush by Carl Hiaasen

>

Paddle-to-the-Sea by Clancy Holling

Non-Fiction
>
>
>
>

One Well: The Story of Water on Earth by Rochelle Strauss
All the Water in the World by George Ella Lyon
Running Dry: The Global Water Crisis by Stuart A. Kallen
Power Struggles: Hydro Development and First Nations in Manitoba and Quebec by

>
>
>
>
>
>
>
>
>

Martin Thibault and Steven Hoffman
Bottlemania: How Water Went on Sale and Why We Bought It by Elizabeth Royte
Flush!: Treating Wastewater by Karen Coombs
The Manitoba Clean Water Guide (e-text available through Manitoba Education Library)
Liquid to Gas and Back by J.M. Patten
Drinking Water (dvd) by New Dimensions Media (Manitoba Education Library)
When the Rivers Run Dry by Fred Pearce
The Nature of Things: Save My Lake (dvd) by David Suzuki
Pond Life: A Golden Guide
A Guide to Freshwater Invertebrates of North America by J. Reese Voshell, Jr.

PRE-VISIT ACTIVITIES
EXPLORING WATERSHEDS (1-2 lessons)
Science

OUTDOOR
LEARNING

Overview the hydrologic cycle and watersheds. You may wish to build a
watershed to illustrate this, or head out into the schoolyard and map where
water flows after a rain.
Build a Watershed Instructions:
Materials: metal baking pan, newspaper, sheet of thin plastic, waterproof marker, spray
bottle, water, food coloring.
Directions:
>
>

>
>
>

Crumple two sheets of newspaper and place them next to each other at one end of the
baking pan.
Drape the plastic sheet over the crumpled newspaper, causing it to form hills and
valleys. Place the side of the plastic sheet into the container to prevent water from
overflowing the pan.
Explain that the plastic sheet represents the ground surface covering the hills and
valleys.
Have the students use the marker to draw where they believe the main rivers will flow in
the model. Spray several pumps of colored water on the model.
Point out how water runs down one side or the other of the ridges and forms rivers in
the valleys. The ridges divide individual watersheds. Count the number of small
watersheds that divide into the main river.

INTRODUCTION TO ACIDS AND BASES (1-2 lessons)
Science
Overview the concept of pH by learning the main properties of acids and bases and identifying
household substances which are acids or bases.
Visit http://www.funsci.com/fun3_en/acids/acids.htm for student-friendly information and
interactive activities on this topic.

AQUATIC INVERTEBRATE CLASSIFICATION (1-2 lessons)
Science
Familiarize yourself with different groups of aquatic invertebrates you may find at FortWhyte
including leeches, mites, snails, crustaceans (water fleas, copepods, sideswimmers or
amphipods), and insects (damselfly and dragonfly larvae, midge larvae, adult water
boatmen, backswimmers and water beetles). Provide a group of students with photos of a
variety of different invertebrates and have them use an online key to identify their sample,
noting that abundance and diversity of invertebrates can be used to assess whether water is
polluted or not.
A fantastic online key can be found at
https://extension.usu.edu/waterquality/htm/macrokey or use FortWhyte Alive’s own key
attached at the end of this document (Attachment #2) or find it online at:
https://www.fortwhyte.org/foreducators/classroom-resources/outdoor-lessons-for-allages/

INVADERS
Science
During the Blue Planet program at FortWhyte, students will discuss the impact of the
growing invasion of zebra mussels on the Lake Winnipeg ecosystem.
Learn more about the invasive species that currently call Manitoba home by visiting the
Invasive Species Council of Manitoba: http://invasivespeciesmanitoba.com/site/
You can also learn more about zebra mussels specifically at:
http://www.gov.mb.ca/stopthespread/ais/index.html
Using the resources available, ask students to create a “Not Wanted” advertisement, in the
style of the Wild West, about a Manitoba invasive species of choice. They should include
the name of the species, an illustration or photograph, where it originated, where it is now
found, how it spreads and how it is impacting the ecosystem.
While Common Carp already impact Manitoba waterways, just south of the US border, the
Silver Carp are also pushing their way in our direction. This free online game can help to
teach students about the impact of Silver Carp in a fun way. Visit:
https://educators.brainpop.com/lesson-plan/invasive-species-lesson-plan-theinvasion-game/
More lesson ideas are available in FortWhyte’s Liquid Assets Invasive Species issue:
https://www.fortwhyte.org/wp-content/uploads/2014/08/SlowTheFlow-LiquidAssetsFall-2016.pdf

ALGAE OBSERVATION (1-2 lessons)
Science
Study algae. You can collect algae quite easily using containers, a knife,
and a fine net or coffee filter. Visit a nutrient rich marsh, lake or creek and
collect different algae samples. Ideas: scrape off rocks, scrape off cattail
roots or aquatic plants, collect water from the water column and filter through
the coffee filter, then soak the filter in a sample jar to release the algae.

OUTDOOR
LEARNING

Once you have the algae samples, cause a bloom of each culture by placing it into a Petri
dish or clean jar lid filled with nutrient broth, and place it in a warm, well lit location. Use eye
droppers to take samples and examine under microscopes. Put droppers onto clean white
paper, allow to dry, and compare differences between samples.
You can also perform experiments by adding different pollutants or changing the light and
temperature conditions. Ask students to explain why these different treatments work the way
they do? What is it in the nutrient broth that causes the algae to bloom?
Nutrient Broth:
1. Combine 5 mL of plant fertilizer (eg Miracle-Gro) with 500 mL of tap water in a
saucepan.
2. Boil it for 10 minutes, or until only 250mL of water remain.
3. Allow to cool to room temperature in a clean glass jar with a lid.
Adapted from Bloomin’ Algae: https://www.education.com/science-fair/article/eutrophication/

POST-VISIT ACTIVITIES
YOUR LIFE WITHOUT WATER (1-4 lessons)
Science/Social Studies
How many ways do your students use water every day? Some uses, like drinking, bathing,
and cooking, are obvious. But there are many ways that we rely on water that are not as
evident. Encourage students to think about how water is used in processes like food and
clothing production, resource extraction, and manufacturing. How does Canada’s water
footprint measure up to that of other countries? What can students do to reduce their
personal water consumption or get involved in water conservation? Visit the links below to
find out!
> Water Footprint Calculator (National, Product, and Personal):
http://environment.nationalgeographic.com/environment/freshwater/change-thecourse/water-footprint-calculator/#
> Slow the Flow is a free in-class curriculum enrichment program,
created by the City of Winnipeg and delivered by FortWhyte Alive.
The program offers curriculum-linked lesson plans, in-class and
take-home activities, PowerPoint presentations to introduce lesson
concepts, and the Leak Detector Challenge. Students find and
report water leaks and receive great prizes. Visit
www.fortwhyte.org/slowtheflow or contact
slowtheflow@fortwhyte.org for more information.
> Yellow Fish Road™ offers free classroom presentations to schools
about water quality and stormwater pollution prevention in the City
of Winnipeg. These fun, interactive, inquiry based, water
education programs link to curriculum. A culminating action
project involves guided storm drain painting, a way for students to
raise awareness in their community about pollution entering local
waterbodies through stormdrains. To book a presentation or
inquire about completing a stormdrain painting project with your
students, please contact winnipegyfr@tucanada.org. Visit our website for more
information at https://www.fortwhyte.org/foreducators/teacherpd/yellowfishroad/

WATER POLLUTION AND LIVING ORGANISMS (3-5 lessons)
Science
Continue the duckweed experiment from your “Water Watchers” program by testing the effect of
other substances on the growth of duckweed or onion roots. Some other pollutants you may
test:
a. Oil
b. Cleaning products
c. Metals
d. Salt
e. Various water sources in your neighbourhood
Take a small clear plastic glass and fill with water and your pollutant. Place an onion, roots
down into the water and keep in a warm, well-lit location. Before starting the experiment, and for
each day following, record the number and length of roots growing down from the onion. Make
sure to have one cup with no pollutant as a control group. Discuss how pollutants enter our
water bodies and what can be done to prevent pollution.

BUILD YOUR OWN AQUIFER (1-2 lessons)
Science
Discuss how pollution can also contaminate groundwater sources by building your own aquifers.
(Modified from US EPA “Aquifer in a Cup”)
Materials for each student:
>
>
>
>
>
>

1 clear plastic sundae cup (2 ¾” x 3 ¼”)
1 piece of modeling clay (2” flat pancake)
White sand (1/4” per cup)
Aquarium gravel (1/2 c) (rinsed)
Red food coloring
Water

Into each cup:
> Add ¼” of sand, wet it completely but don’t create standing water. This is your groundwater.
> Create a 2” flat pancake of modeling clay, cover half the cup with this and seal it to the side.
This is a confining layer which prevents water from passing through it. Not all areas on earth
have the right type of soil to allow for large groundwater aquifers.
> Add the aquarium rocks as next layer, making it higher on one side to resemble a hill and a
valley. Pour in water until the valley is full.
> Add a drop of food colouring to the hill and watch the pollution infiltrate the aquifer.

Research questions:
> What are the main sources of groundwater contamination in the world? In Manitoba?
> What is being done in Manitoba to protect groundwater?
> Do any towns or rural areas in Manitoba depend on groundwater? (see Attachment #1).

POLLUTION AND MANITOBA’S WATERWAYS (1-5 lessons)
Science
Broaden understanding of the impacts of pollution on Manitoba waterways. Have students
research a particular human activity and its impact on water quality. Have students create a
presentation, poster or model outlining three ways their focus group can protect water quality.
The following ideas are from an Alberta Parks: Kananaskis Freshwater Monitoring Teacher
Resource (p. 21) accessed at: https://www.albertaparks.ca/media/3265639/kananaskisfreshwater-monitoring-teacher-resource.pdf
Focus Groups:
Urban Wastewater, Urban Lawn and Garden, Crop Farming, Livestock Farming, Forestry,
ATV/Offroading, Golf Courses
Focus Questions for Research:
1. What are some potential impacts of this activity on our watershed? (Lake Winnipeg)
2. What measures could be taken to reduce these possible impacts in our watershed?
Extend your learning outdoors by participating in a Riverwatch or
community-based water monitoring program in a waterway near your
school. Equipment and programs are offered by FortWhyte Alive, South
Central Eco Institute, and Lake Winnipeg Foundation. Find out more at
https://www.fortwhyte.org/foreducators/teacherpd/watermonitoring/

OUTDOOR
LEARNING

WATER TEACHINGS (1-3 lessons)
Social Studies

The four elements, including water, are included in the teachings of the Medicine Wheel. Water
is a sacred, integral, and life-giving force afforded the utmost respect in First Nations culture.
Water is part of all ceremonies and women are its keepers. To learn more about traditional
Indigenous perspectives on water visit the following sites. Invite an elder to your classroom or
participate in a First Nations event or ceremony:

> Aboriginal Women, Water and Health: Reflections from Eleven First Nations, Inuit, and Métis
Grandmothers: http://www.onwa.ca/upload/documents/womenandwater.pdf
> Lake Winnipeg Water Walk: http://lakewinnipegwaterwalk.ca/a-personal-statement-to-helpyou-understand-my-passion-katherine-morrisseau-sinclair/
> Mother Earth Water Walks: http://www.motherearthwaterwalk.com/?page_id=11

Attachment #1

Attachment #2

