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Introduction

‘Go With The Flow: Teaching and Taking Action for a Healthier Watershed’ is a resource for teaching students from kindergarten to
grade 12 how the planning, design, land use and stewardship of our
school grounds impact the flow and quality of water through our
local watersheds.
Children have a natural curiosity about our world and an instinct to care for the
environment and we want to reinforce that by giving them the knowledge and skills
necessary to affect change. By teaching students about the dynamics of the local
water ecosystems – streams, lakes and wetlands – and the life they sustain, school
communities can play a meaningful role in helping to maintain and actively improve
the health of their watershed.
Evergreen launched the Watershed Champions Program in 2013 to inspire students
across Canada to learn more about their watershed and provide them with the impetus
to recognize and address local challenges. The RBC–Evergreen Watershed Champions
Award recognized schools for their work to increase awareness and understanding
among tomorrow’s decision makers about the importance of water quality and protecting watersheds. Student-led activations took place on school grounds and in
communities, fostering a citizen engagement approach toward learning and affecting change. This program has inspired students across Canada with numerous practical and community-based approaches to watershed restoration and advocacy.
This resource has been designed to provide you with creative, practical and adaptable
ready-to-use teaching activities for the classroom and beyond. They can easily be
adapted to different grade levels and subject areas and to support inquiry-based
learning across Canada.
Case studies are included, profiling some of the exciting award recipients from the
RBC–Evergreen Watershed Champions Award. These schools offer practical examples
of how Canadian teachers and students have explored watershed related topics such
as permeability, rain water collection, native plants and water quality. These schools
offer inspiration for teaching using dynamic, curriculum-linked approaches that will
ignite student interest and empower learners about the impacts they can have in
their communities and on their environment.
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The challenges presented by stormwater on the school ground also
offer an exciting opportunity to experience learning through play.
Teachers are encouraged to look at the challenges and questions that
arise as opportunities for students to learn through experiential, tactile,
inquiry based approaches. Using the water cycle as a starting point,
this tool offers teachers introductory information and activities to
engage students in learning about how stormwater and the landscape
characteristics of school grounds impact our watersheds.
This tool supports efforts to teach about watersheds as well as taking
action towards improving the sustainability and ecological contributions
of your school grounds.
Teaching tips, observation, mapping activities, art and design project
ideas are provided that support practical school ground landscape
goals to better understand the schools’ place in the local watershed
and to improve how and where stormwater flows. Valuable explorations
beyond the school ground offer students the opportunity to understand
how their school ground fits into the ecosystem of the local watershed.
As schools are taking an increasing interest in fostering more sustainable communities, school landscapes and watersheds offer a dynamic
and easily accessible teaching and learning opportunity with the exciting potential to see the impacts of our efforts. We hope this tool
helps to inspire learning and action at your school.

In this resource you’ll find Teaching
Tools and a selection of suggested
activities and case studies that were
inspired by the Watershed Champions
Award program.
For the full program website and a wealth
of additional activities as well additional
Watershed Champions Award recipient
profiles, please visit:
00 evergreen.ca/our-impact/children/
outdoor-learning-play/watershed-champions/teaching-tools
00 evergreen.ca/our-impact/children/
outdoor-learning-play/watershed-champions/award/award-winners

Sand and water play at the Children’s Garden, Evergreen Brick Works,
Ontario. Photo: Sammy Tangir
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Background

Across Canada, teachers and students are taking action towards a
more sustainable future using a variety of creative and engaging
approaches.
The RBC–Evergreen Watershed Champions Award recognized classes that demonstrate
learning about their local watershed and the actions they take to care for it. There
is an exciting common thread of innovation and creativity among the recognized
schools, as they incorporated youth participation, self-direction and collaboration
with their wider community into their projects. The examples of collaboration within
and beyond the schools exemplify how government, NGOs and businesses can effectively work together to protect and improve our valuable and precious watersheds.
The grounded and meaningful experiences of students from all grade levels, in both
rural and urban contexts, are an inspiration to all our students as they come to see
the positive role they can play in our world.
Keep an eye out for the many school profiles (such as the ones on the next page)
that are included in this resource guide. They have been selected to provide ideas
and inspiration as you embark on your own efforts to engage students in exploring
watershed health.
The remainder are all available online here:
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
award/award-winners
We thank all of our readers in advance for joining us as you take your learning
outdoors to the school ground and into the local watershed.
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Inspiring Stories from Schools
The 2015–2016 Grand Prize Winning School: Talk about
change makers! Leamington District Secondary School,
Leamington, Ontario

The EcoTeam researched the water quality, biodiversity and wetland
protection within their watershed and then took action to educate the
community, making presentations to city council and partnering with
the local conservation authority to remove invasive species, monitor
amphibian populations and plant trees to reduce erosion and pollution
in their watershed. They presented at a town council meeting to eliminate
fertilizer use on municipal property, providing positive alternatives such
as planting native species not requiring fertilizer. They are now working
closely with the Public Works Department on this initiative.
They also created a video that was shown by the Minister of the Environment and Climate Change Catherine McKenna at the UN's Climate
Conference in Paris in 2015!
Shannon Lake Elementary School, West Kelowna, BC

Grade 2 students are raising Kokanee Salmon fry to be released into
Mission Creek. After learning that using water for drinking, washing, lawn
watering and producing electricity affects the quantity and quality of
water available for wildlife, they planted a xeriscape garden. The garden
reduces the need for watering. Over 400 students helped to research,
prepare and plant the garden with native plants, creating a beautiful
habitat for bees, birds and butterflies!

RBC-Evergreen

Watershed
Champions
Leamington Students removing invasive species and
planting native trees near Hillman March.

In Your Classroom
Environmental Teaching Strategies
As you embark on exploring the school
ground and your local watershed and start
to become water stewards, think about how
the methods of inquiry-based learning apply
to the questions that arise. This is the
foundation of inquiry-based learning.
Find helpful teaching strategies to
support this approach:
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/strategies-tips

Patrick Fogarty Catholic Secondary School Talbot River
Watershed, Orillia, ON

Students in the Environmental Inquiry and Sustainability in Action course
recognized the importance of a local drainage ditch, as it allows fresh
surface water to flow to Lake Simcoe. After compiling their research,
they initiated a city council-approved community cleanup and ditch
rehabilitation.
They collaborated with Ontario Streams and the Couchiching Conservancy in a water-quality monitoring project. The efforts of these three
dedicated students contributes to the understanding of the importance
of phosphorous levels emanating from the Talbot River and supports the
ongoing work of the Lake Simcoe Protection Plan.

RBC-Evergreen

Watershed
Champions
Students planting native plants in their Xeriscope
garden. Shannon Lake Elementary.

RBC-Evergreen

Watershed
Champions
Students testing samples from their nearby watershed. Patrick Fogarty C.S.S. Photo: Jeff Cole
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Our Impact on the Watershed

Why are watersheds important?
Healthy water is vital to sustaining all life on Earth – from wild plants to animals
to people. Watersheds are the source of our drinking water and they supply the water
needed on farmer’s fields to grow our food and the water needed for animals and
fish to survive. Water moves through our environment, cycling through oceans and
lakes, evaporating up to clouds, then returning to the earth as precipitation and
into to the bodies of water that cover more than 70% of the earth’s surface.

The hydrologic cycle. Source: ec.gc.ca/eau-water/default.asp?lang=En&n=79BB602D-1

What is a Watershed?
All over the Earth’s surface, water naturally flows from higher
points to lower areas. A watershed is a land basin that drains into
a single body of water – be it a creek, a river, a wetland, a lake or
an ocean. When speaking of a watershed, we refer to all components of the ecosystem within its boundaries.
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The very nature of watersheds – that all water eventually flows together into common lakes and rivers, tells us that we are all connected. We
are connected by the decisions we make and the actions we take within
our watershed that have the potential to impact the source and quality
of the water we share. Every watershed is different, shaped by variations
in geology, weather, ecology and human activity. The varying conditions
and impacts that influence the health of watersheds mean that it is
crucial to understand the conditions specific to each watershed and the
bodies of water within. With climate change already having measurable
impacts on the water cycle and weather patterns it is more important
than ever before to understand how our actions can help sustain a clean
and healthy water supply.
How Can You Tell One Watershed from the Next?
Watershed boundaries are not limited by political borders and can include
several towns, cities, provinces, territories or even countries. The divide
between watersheds is the ridge or point on land at which water flows
in two different directions. For example, falling rain might land and flow
down two different sides of a mountain, dividing into distinct watersheds
on either side.
Watersheds can be different sizes. We can describe specific watersheds
in our communities, but in reality, they are connected. If we trace the
way water flows, we see that one watershed drains into another, forming
a nested system.

In Your Classroom
The Water Cycle
Engage your students in hands-on
activities at:
00 evergreen.ca/our-impact/children/
outdoor-learning-play/watershed-champions/teaching-tools/activities
[Select “Water Cycle Investigations”
from list of ‘Wade-in’ activities]
What is a Watershed?
To introduce the concept of a watershed,
you’ll find some helpful information and
activities at:
00 evergreen.ca/our-impact/children/
outdoor-learning-play/watershed-champions/teaching-tools/activities/#getting-your-feet-wet

For example, the Milk River watershed, shared between southern Alberta
and Saskatchewan, drains into the Missouri River and Mississippi River
watersheds, eventually flowing into the Gulf of Mexico watershed and
the Atlantic Ocean watershed.
For more information about watersheds, visit Environment
Canada’s watershed page:
00 ec.gc.ca/eaudouce-freshwater/default.asp?lang=En&n=D72B6AF9-1
How Do We Impact Watersheds?
Our water supply can be impacted by obvious actions such as discharging pollutants directly into lakes and rivers, as well as actions we take
that may not seem as directly relevant to our water ecosystem. For
example, how we build our cities and towns, whether or not we pave the
ground and how we design the footprint of our buildings all affect the
flow of rainwater and have a significant impact on our watersheds. Understanding stormwater and how the changes made to natural landscapes
influence where and how it flows are key to understanding our impact
and what we can do to lessen it.
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Toronto’s largest living map depicts the rivers that flow through
the city. Dynamic artwork such as this can provide a strong sense
of connection to our local watersheds.

‘Watershed Consciousness’ by Ferruccio Sardella, Steel, brick,
various plants and sedum Evergreen Brick Works, Toronto, Ontario.
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What is Stormwater?
After a rainfall, where does the water go? Some of the water that falls as rain or
snow evaporates, returning to the atmosphere, creating humidity and clouds, while
some collects as surface water runoff that flows over roads, roofs, groundcover and
other surfaces. Under natural conditions, stormwater is gradually absorbed into the
ground and filtered before replenishing aquifers and nearby streams. This gradual
absorption slows the flow and the amount of water reaching the stream at a given
time.
How does increased runoff contaminate our water supply?
When the increased stormwater is unable to absorb into the ground and instead runs
over buildings and impermeable pavement it picks up pollutants along the way and
causes an increase in the volume of stormwater entering streams, rivers and water
bodies. As stormwater is not treated before it returns to local water bodies, it contributes to overall contamination of the water that we depend on and contributes
to aquatic habitat destruction.
How have we changed natural landscapes?
In urban areas, buildings, roads, parking lots and other impervious surfaces disrupt
the natural process and increase the amount of surface runoff. Instead of stormwater being absorbed into the ground and filtered gradually, the majority of the water
rushes rapidly over hard surfaces as runoff draining into storm sewers. These are the
drains you see in parking lots, the asphalt play areas or at the borders of playing
fields in the school ground. In a heavy downpour, the volume and flow rate at which
stormwater is running off the surface of the ground increases the risk of floods, river
bank erosion, aquatic habitat destruction and overall contamination of the water
that we depend on.

30% evapotranspiration

40% evapotranspiration
10% runoff

25% shallow
infiltration

55% runoff

25% deep
25% deep
infiltration
infiltration

Natural Ground Cover

10% shallow
infiltration

5% deep
infiltration

75-100% Impervious Cover

A simplified illustration of where rainfall goes before (left) and after urban development
(right). Also shown is the relationship between ground cover and surface runoff.

Environmental Protection Agency, www.epa.gov
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Why are School Grounds Important
Places to Learn About Stormwater?

School grounds are often covered by impermeable surfaces including
paved play areas, hard rooftops and artificial turf playing fields that
contribute to stormwater runoff.
Even the soil in grassy areas on school grounds is typically compacted, allowing less
water to be absorbed into the ground. In addition to the impact on our waterways,
the lack of infiltration may create hazards on our school grounds such as the pooling
of water in some areas, muddy patches in others and icy parking lots, play areas
and slopes. Unsafe or barricaded school play areas may be inconvenient but they
do offer an interesting learning opportunity when we make the connection between
the flow of water on the school grounds, the local watershed and the cause of the
muddy or icy area.
Let’s Take a Closer Look
A lot can be learned about the movement of water on our school grounds by taking
a walk on a dry day to take note of the various surfaces found as well as by venturing out when it’s raining to observe the flow of water in different areas. Before you
head outdoors, think about what types of surfaces and areas of use you will find on
your school ground. Ask your students what they expect to find!

The vast expanse of concrete – a common sight at urban school grounds.
Photo: Michelle Scrivener
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Here are some surfaces common to most school landscapes:
00

Hard surface (asphalt) play areas
basketball courts, hopscotch, 4 square, triple hoops, rubber
surfacing under play equipment, etc.

00

Turf playing fields
soccer fields, baseball, football, track and field areas.

00

Walkways and paths
compacted dirt or limestone screenings paths from the surrounding neighbourhoods, cement or asphalt walkways and entrances
that connect the activity areas to the school building.

00

Parking lots
large expanses of asphalt or cement parking areas.

00

Rooftops
these can be very large expanses of flat tarred surfaces that shed
rain water into drain pipes connecting directly to the storm
sewers.

Why do we need to consider Permeability?
00

Permeable materials allows water pass through. When you pour water
over a permeable surface, it will be absorbed into the surface.

00

Impermeable materials do not allow water to pass through, instead
forcing the water to rush over the surface, causing runoff.

In Your Classroom
Water-wise School Grounds
To explore the ways that polluted stormwater runoff can be decreased, it’s helpful to
imagine your school ground as a giant
sponge and discuss ways to absorb, store
and cleanse stormwater runoff.
Introduce the concept of permeability
with simple demonstration and
observation activities:
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/activities
[Click ‘Wade In’ under Activities menu,
select ‘Water-wise School Grounds’,
Activity #1, part 1 and 2.]

Turf Stone Permeable Pavers, St. Brigid Catholic School, Toronto,
Ontario.
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What School Ground Interventions
Can Improve Our Watershed?

Once students understand permeability and the impact of water
moving across across school grounds, they are ready to learn about
some of the ways to manage and improve existing challenges.
As we make changes to the design of landscapes, we have the ability to decrease
the amount of potentially polluted water entering the waterways in our watershed.
These approaches vary in complexity, providing a range of projects that your students
can explore, ranging from planting native plants to installing a green roof! These
brief overviews are designed to prompt discussion, research and further action. They
can be used to mobilize your students to dig deeper into discussing the feasibility
of these approaches with the wider community and contribute to long-term sustainability planning.
Let’s explore some of the key design principles and features used to manage stormwater so students will be ready to assess how water wise their school ground is, and
generate ideas to improve the flow.
Key Design Principles to Manage Stormwater:
1. Slow-down and hold stormwater for gradual release
a. Rain gardens
b. Wetlands
2. Increase vegetation
a. Trees and islands of green
b. Nature Study Areas
3. Increase permeable surfaces
a. Sand play
b. Mulch
c. Green roofs
4. Collect rainwater for reuse
a. Rain barrels
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Principle 1 | Slow-down and absorb rain water
We have learned about the important impact that the volume and speed of stormwater can have on the health of our watershed. As we create design features on the
school ground that hold and absorb the water, we can decrease the impacts of erosion
and the amount of pollutants flowing into the watershed.
a. Rain Gardens

Rain gardens are small-vegetated depressions that collect, store and infiltrate stormwater runoff. They are constructed landscape features planted with native species
of plants that reflect the ecology of the local watershed and that can withstand
moisture regimes ranging from flooded to dry. The existing soil is often used in rain
gardens if it provides adequate water infiltration rates, although native soils can
also be amended with some sand or compost if needed.
Advantages of a rain garden
00 Bringing nature to the school ground can improve the opportunities for play and
learning.
00 Rain gardens can act as an educational resource for teachers to engage in handson outdoor learning without having to leave the school ground.
00 Rain gardens demonstrate sustainable design practices while encouraging environmental stewardship.

Diagram from Water on the Land: Sustainable stormwater management guide.
River West, Red River Corridors West. Manitoba, Canada. Page 23.
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Why Choose Native Plants for your Rain Garden?
There are many benefits to using native plants but the most important
benefit for water wise schools is that they require less watering and do
not require chemical fertilizers and pesticides in order to thrive. Less
water means a smaller water footprint and without the use of chemicals,
we aren’t contributing pollutants into the waterways we rely upon.
Other approaches your school can explore
00 Dry streambed
00 Swales

In Your Classroom
What are Native Plants?
Native plants are species of wildflowers, trees
and shrubs growing in a region in which they
have evolved prior to European settlement in
North America around 1600 AD.

Dry streambed design. Westwood Elementary School, Port Coquitlam, B.C.
Designer: Dolores Altin, Evergreen Design Consultant

Make it Happen!
00

00

Locate your rain garden in areas of the school ground where
the grade decreases and water flows from higher ground to
lower ground. The depression holds the water so that less
water flows to impermeable areas, allowing the plants to do
the job of filtering the water before it re-enters the aquifers
below.

Plants evolve over time in response to local
climate, soil and interactions with other
species inhabiting the community. They come
to possess certain traits that make them
uniquely adapted to local conditions. They
have adapted to local soil and climate conditions and have evolved with the local bird,
mammal, butterfly and insect populations.
For more information about the benefits of
native plants as well as helpful resources
like the Native Plant Database, visit:
00 evergreen.ca/get-involved/resources/
native-plants-and-invasive-species

Beyond its use for stormwater control, the rain garden provides aesthetically pleasing landscaping and a natural habitat
for birds and butterflies – a great opportunity to learn about
biodiversity with your science class!
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b. Wetlands

Wetlands are areas that are seasonally or permanently covered by shallow water, or
have a water table near the surface, resulting in wet soils and the growth of water-tolerant plants. Some wetlands remain inundated year-round while others only
hold water for brief periods during the spring.
Advantages of wetlands
00 They reduce flooding by absorbing water from rain and snowmelt, gradually releasing it rather than the water rushing over hard surfaces in the form of runoff.
00

They help to filter water and provide habitat for wildlife.

00

They provide an outdoor nature study space (when located on school grounds)
where students can make observations and learn about water and biodiversity
first-hand.

00

They provide habitat and food sources for local wildlife such as fish, birds, frogs,
toads and insects.

00

They improve water quality by trapping sediment and enabling the uptake of
chemicals from lawns and roads before they drain into nearby lakes and rivers.

RBC-Evergreen

Watershed
Champions
From left: Newly installed constructed wetland; Students digging in at a community planting day.
Cambridge-Narrows Community School, New Brunswick.

Make it Happen!
00

If you want to create a wetland on your school ground, be aware that the
process, although challenging and expensive, will be a rewarding learning experience for the entire school community.

00

Conduct a mapping project of your school grounds in which you explore
what features are already there. Maybe you will discover an existing
wetland and not have to create a new one!
For example, Rockwood Public School in Ottawa (For profile, see Appendix
4) has been raising awareness about the vernal swamp on their school
property and their students have been engaging in valuable outdoor
learning right in their backyard.
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Principle 2 | Increase Vegetation
Plants play an incredible role in maintaining watershed health by pulling water from
the soil and the surface of the ground, thereby reducing runoff. If we direct water
to trees, vegetated areas and gardens and increase the amount of vegetation on
school grounds, we can reduce the remaining water running back into waterways. As
in the case of rain gardens and wet habitats, plants and vegetation also help filter
and clean the water flowing through planted areas.
a. Trees and Islands of Green

A great first step in helping to reduce the negative effects of stormwater runoff is
the simple act of planting a tree and better yet, planting a grove of them! Have you
ever stood under a tree that has served as an umbrella during a sudden downpour?
Not a good idea when lightning is present, but otherwise the canopy offers welcome
shelter. The next time you experience the umbrella effect, consider the amazing
service each tree provides to the quality of our environment. Aside from keeping you
dry, the leaves and bark of a tree retain a huge amount of water, allowing some of
it to evaporate and some to more slowly reach the ground. Depending on size and
species, a single tree may store 380 litres of water, at least until it reaches saturation
after about 2–5cm of rainfall. When multiplied by the number of trees in a community, this interception and redistribution can be significant. It is estimated that the
urban forest can reduce annual runoff by 2–7 percent.
Advantages of planting trees
00 Large canopy trees such as Sugar Maple or Tulip Tree planted over impervious
surfaces provide more benefit than smaller trees like Canada Redbud.
00

Trees absorb and use tremendous amounts of water for photosynthesis and growth,
moving it from the roots back into the atmosphere through leaf evapotranspiration.
A single mature oak tree can transpire over 150,000 litres of water per year.

00

Through the collective action of leaves and the anchoring and absorbing effects
of roots, trees also contribute to soil stabilization, cleaner water and the recharge
of groundwater that serves as the drinking supply.

00

Trees create habitat for insects, birds and wildlife.

00

Adding seating around new or existing trees provides a cool, shady place to sit and
socialize.

00

Locating trees on the south and south-west sides of buildings can help to shade
and cool the school.
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Important Ways a Tree Helps with Stormwater Management
Source: How Trees Can Retain Stormwater Runoff, Tree City USA, Bulletin # 55. Published by
Arbor Day Foundation. northlandnemo.org/images/800TreeCityUSABulletin_55.pdf
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Make it Happen!
When designing for trees be sure to adopt a participatory design
approach and include all the school community
stakeholders – Principal, caretaker, students, teachers,
parents, neighbours and facilities staff – in envisioning
new opportunities for tree planting on the school ground.
This will help you to achieve buy-in for the project and
to establish a culture of stewardship to care for the trees
– watering, weeding and mulching. Other considerations
include:
00

Create islands of green. These are areas of the school
ground carefully chosen for groupings or groves of trees and
shrubs. This may involve the removal of paving to allow for
shade and cooling near active play areas.

00

Make sure you don’t block access routes for maintenance vehicles.

00

Be aware of where snow is piled in the yard and how much salt is
being applied in the yard.

In Your Classroom
Grow a Forest in your backyard
Check out this article on treehugger.com,
with a link to the Ted Talk: How to Grow a
Forest in your Backyard.
00 treehugger.com/lawn-garden/grow-100year-old-forest-your-backyard-just-10years.html

Be sure to locate trees 7 meters from the building.
00 Start small and do it well, your project scope and scale should
match the volunteer capacity you have to help maintain the
trees.
00

00

Choose native species of trees and shrubs that can withstand
local conditions.

Photo: Jason Raposo

Island of green, removal of asphalt surfacing,
Maryvale P.S., Toronto District School Board.
Designer: Ron Bernasch – JSW

Island of green, pre-cast concrete planter,
John Fisher P.S., Toronto District School
Board.

Go With The Flow: Teaching and Taking Action for a Healthier Watershed

19

b. Nature Study Areas

Nature study areas are biologically diverse spaces that naturally absorb and filter
water and are wonderful examples of the ecologically-rich environments that we can
develop on school grounds. By the simple act of not mowing, these areas can develop
into outdoor ‘labs’ for the study of ecological succession, ecosystems, food webs and
plant reproduction. They are also a source of inspiration for art, music and writing.
Projects such as these have no start-up costs and require little to no management
outside of regular litter pick-ups.
Advantages of Nature Study Areas
00 Trees and shrubs intercept rainwater and help to store water and slow down
the flow.
00 A natural environment located right outside your classroom door on the school
ground vs travelling by bus to another location provides for easily accessible environmental education opportunities.
00 Space to plant small tree seedlings that would not usually survive on school grounds.
00 Wide pathways mown through the Nature Study Area encourage use and help students and the community to connect with nature and engage with the space.

Toronto District School Board (Bruce Day).

Westview Secondary School, North York, Ontario.

Make it Happen!
00

Have students survey the school grounds to determine the best location for
a Nature Study Area.

00

Clearly stake the boundary of the area in early spring before the grounds
crew begins to mow. Use 2- foot long, 2”x2” wooden pegs. Have students
paint the pegs to make them pop out and add colour to the school ground.

00

Ensure that your Principal has notified the Facilities staff that this area is
not to be mowed.

00

Permanent signage is essential. These signs communicate the intent of the
project to neighbours and the community.

00

Provide accessible pathways, mazes, labyrinths throughout the no-mow area
for exploration.

00

Long grass can trap litter. Hold regular (e.g., weekly) litter clean-up sessions
to keep the area clean.

00

Place rock or log seating along the pathways for students to gather and do
their work.
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Principle 3 | Increase permeable surfaces
Large areas of impervious surface can be replaced with permeable materials that
allow water to filter through. In addition to reducing runoff, this effectively traps
suspended solids and filters pollutants from the water. Different ways of changing
the permeability and quality of the surface on school grounds can also open areas
up for play and learning by changing the possible activities that can happen in these
areas.
a. Sand Play Areas

Sand is a soft absorbent material considered highly effective for creating large areas
of permeable surfacing on school grounds. Large sand play areas also serve as creative
manipulative play spaces for children. Sand play areas need to be carefully located
on school grounds to avoid unnecessary tracking of granular dust into the school.
Advantages of Sand Play Areas
00 Allows water to percolate down through the sand, filtering the rainwater and
recharging the ground water.
00 Doubles as a play feature in addition to capturing rainwater.

From the top left: Forest Manor Public School, Toronto District School Board, Toronto, Ontario;
Hillson Public School, Ottawa, Ontario; George R. Gauld, Toronto District School Board, Toronto, Ontario;
Jesse Ketchum J.S. Toronto District School Board, Toronto, Ontario.

Make it Happen!
The type of sand you choose is important – make sure you use washed granitic
sand instead of brick sand.
00 Be sure to locate sand play areas away from school building entrances and catch
basins. Also avoid corners of buildings where wind can trap debris.
00 Be sure to locate your sand play area near existing shade or incorporate shade
into the design of your sand play area, as many children will spend hours
playing with sand and loose parts. Natural shade can be accomplished by
providing trees and/or large shrubs to the south and southwest sides of the
sand play area.
00

Go With The Flow: Teaching and Taking Action for a Healthier Watershed

21

b. Mulch

Mulch is a natural wood product that acts as a permeable material absorbing rain
water and holding moisture to help cool the roots of trees. Large areas of mulched
soft surface slow runoff allowing water to percolate slowly into the ground.
Advantages of Mulch
00 Mulch can absorb large amounts of water, helping keep otherwise muddy areas
more amenable to play.
00 Mulch is a natural material and breaks down into nutrient rich soil, helping to
restore and nourish compacted soils.

Large area of mulch planted with trees to absorb stormwater runoff from adjacent hard surfaceactive play zone. John G. Althouse Middle School, Toronto District School Board, Etobicoke, Ontario.

Make it Happen!
00

Considering using mulch in areas where turf is not responding well to foot
traffic as well as to help absorb stormwater runoff from large hard surface
play areas on the school grounds. Replenish mulch every year or as needed.

00

Avoid wood chips as they are a safety concern when thrown by lawnmowers
and tend to float during heavy rainfalls, plugging up catch basins and
causing flooded areas.
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c. Green Roofs

A green roof or living roof is a roof of a building that is partially or
completely covered with vegetation and a growing medium planted over
a water proofing membrane.
With green roofs, water is stored by the substrate and then taken up by
the plants from where it is returned to the atmosphere through transpiration and evaporation. A green roof is covered with plants that are
resistant to weather effects and require little or no irrigation. Native,
hardy, pest- and disease-resistant and fireproof plants that grow fast
and are not invasive are ideal for green roofs. The plants on a green roof
absorb over 50% of rainwater which would otherwise run into the sewage
system.

In Your Classroom
Green Roofs
The first known historical reference to green
roofs was the ziggurats of ancient Mesopotamia, built from the fourth millennium till
about 600 BC. A thousand years later the
Vikings layered the walls and roofs of their
homes with turf to protect against wind and
rain and sometimes used seaweed to insulate
roofs. Sod roofs in Canada from Viking and
French explorers have been found in Newfoundland and Nova Scotia.
Source: Green Roof Design 101 Introductory Course, Green Roofs
for Healthy Cities 2005, P8. greenroofs.org

Rooftop Garden Project

Evergreen Brick Works, Toronto, Ontario. 2015.

Advantages of Green Roofs
00 Green roofs reduce the amount of stormwater runoff and delay the
time at which runoff occurs, resulting in decreased stress on sewer
systems at peak flow periods.
00 Green roofs are better insulators than more common roofing methods.
The plants and planting medium on the roof trap air and provide an
insulating layer to keep the building warmer in winter. The growing
medium and plants block the heat and cool by evaporation during hot
summer months, which in turn significantly reduces the school district’s
cost for cooling.
00 Purification of the air is another major advantage of green roofs. The
plants filter air pollutants such as carbon dioxide and release oxygen,
which is why green roofs are particularly helpful in urban areas that
lack green spaces.
School Profile
The market garden at Eastdale Secondary School in the Toronto District
School Board makes the most of the school’s rooftop as a space to grow
food and learn about urban agriculture, while covering most of the hard
surfacing with garden beds. As part of a Field to Table partnership with
Foodshare, the ½ acre space, which used to be a set of tennis courts,
now offers opportunities for students to learn about food literacy and
creates student employment.
Go With The Flow: Teaching and Taking Action for a Healthier Watershed

Check out these links to a Toronto Star newspaper article and an Evergreen webinar
highlighting the Eastdale Collegiate rooftop
garden project: The city’s newest rooftop
farm is a secret garden of homegrown
produce that feeds locals and teaches
students.
00 thestar.com/yourtoronto/education/2013/12/25/eastdale_collegiate_
opens_its_roof_to_urban_agriculture.html
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/webinars

Eastdale Secondary School, Toronto, Ontairo.
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Principle 4 | Collect Rain Water for Reuse
Harvesting rainwater has been practiced for millennia and simply placing vessels to
capture rainwater to use in different ways is still an approach that can help provide
access to water we need and reduce runoff. Water captured in rain barrels can be
used later for watering trees and gardens.
Rain Barrels

Rain barrels are an efficient and cost effective way of capturing rain water to be
used for watering trees, shrubs and gardens on your school grounds. At its simplest,
rainwater harvesting consists of a rain barrel placed below a downspout.

Rainwater channeling and harvesting installation – aluminum troughs fastened onto a chain link fence.
Winchester P.S. Toronto District School Board, Ontario.

Advantages of Rain Barrels
00 Did you know that during an average rainstorm (2.5cm in 24 hours) more than
2649 litres of water run off the roof of a typical home? That’s enough water to
take 17 baths or 58 showers! Just imagine how much water might be running off
the roof of your school.
00 Rain barrels come in several different shapes and sizes, but they all do the same
thing: they save water and decrease stormwater runoff. Placed at the base of a
downspout, a typical rain barrel can hold 208 – 283 litres of water at one time.
When connected to a watering hose, a rain barrel can store water for watering
gardens, trees and even indoor plants. Rain barrels can be bought from garden
supply centers and sometimes are supplied by municipalities.
Make it Happen!
When you are outside, look closely to see where each downspout is directing
water. Is the spout draining into a storm drain or onto an impervious surface?
You may find that a downspout is or could be rerouted directly into a landscaped area, garden – in other words, find a place where you can use the
water collected in your rain barrel! If this is the case a rain barrel may not
be necessary for that particular downspout. Place your rain barrel where it
will collect rain that would otherwise become destructive stormwater runoff.
00 Make sure you install screens on gutters and downspouts to remove sediment
and particles as the water enters the barrel and that the barrel has adequate
storage capacity.
00
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Watch Out For
Mosquitoes will happily breed in your rain barrels, so be sure to use or
empty your rain barrel regularly. You can also put a mesh over the top
of the rain barrel to prevent them from entering. Most mosquito species
need about 10 – 14 days to complete the aquatic stage of their lifecycle.
00 Children are attracted to water, and small children can drown in only
a few inches of water – be sure to secure your rain barrels to a platform
or wall and choose a style with a lockable lid to mitigate access to
00 open water.
00

Case Study | Water Collection Education in the Community & Beyond:
Banded Peak School, Central Bow River Watershed, AB

At Banded Peak School fresh water needs to be trucked in for their use.
Grade three and four students set out to understand fresh water in detail
and explored the water cycle, groundwater, mapping their watershed
and examining human pressure on the water system. After studying ways
to reduce water, the students painted rain barrels to raffle off to the
community. The rain barrels became a way to educate the community
about harvesting rainwater at home, water conservation and access to
water in developing countries. The students plan to use the funds raised
from the rain barrels and other fundraising initiatives to put towards
international work to build clean water systems.

In Your Classroom
Creating Water Wise School Grounds
To learn more about design features such as
the installation of green roofs, increasing
permeable surfaces by replacing areas of
pavement with permeable pavers and cut out
areas containing groupings of trees (i.e.
Islands of Green), view the webinar “Creating
Water Wise School Grounds” at:
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/webinars

Read the full case study on Banded Peak School at:
00 evergreen.ca/downloads/pdfs/watershed_award_2014/Banded%20
Peak.pdf

RBC-Evergreen

Watershed
Champions
From left: Rain barrels are a water-wise way to care for gardens; Student-painted rain barrel
for raffle at community event. Banded Peak School, Alberta.
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How Can We Take Action?

“The most important insight we gained is that young people
can play a very valuable role in protecting our fragile watershed – both as educators and as citizen scientists.”
(Lisa Jeffery, Teacher, Leamington District Secondary School, Lake Erie Watershed, Ontario)
RBC-Evergreen

So now you have learned why it’s important to address stormwater challenges on your school ground and what fantastic approaches you can use
to address those challenges. You have also learned a bit about how you
can make change happen! Let’s continue to explore how you can effect
change by considering several pedagogical approaches you can use to
guide your project.
1 | We can embed outdoor learning on our school grounds
Teachers using an inquiry-based practice and child-centred approach to
learning can easily integrate outdoor learning into their everyday practice.
This encourages students to engage in natural observations and explorations of their school grounds, which can then naturally lead to projects
designed to improve these areas.

Watershed
Champions
“Taking the students to the Swamp has gone beyond our intended outcomes. With The Swamp
we not only help to prevent the nature deficit
we see in children, but we impress upon them
the importance of wetlands to biodiversity and
clean water.”

(Sue McKee, grandparent,Rockwood Public School)

Rockwood Public School, Ontario. Photo: Lisa Seegmiller

One group of students and their teachers make this an everyday practice:
kindergarten students at Rockwood Public School in Pembroke, Ontario
visit the local vernal pool, “The Swamp”, on their school ground on a daily
basis to learn about water and wetlands, the biodiversity within them and
the importance of protecting and respecting this natural space. They are
keen advocates and protectors of their school grounds.
At another school in Ottawa, Meadowlands Public School, Kindergarten
and Grade One teachers Joanne Burbidge and Jacqueline Whelan take their
students outside for the majority of each day – rain or shine. This experiential approach to learning, rooted in their Forest School Canada training (forestschoolcanada.ca) led to their taking action on their school
grounds – planting native plant gardens and trees and creating artistic
protection zones to raise awareness about the importance of these actions.
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Tree Protection and children playing outside, Meadowlands
Public School, Ottawa-Carleton District School Board.
Photo: Paula Gallo, Evergreen
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2 | We can consider play, learning and art in our
watershed projects
“A child who has tracked barefoot through knee-deep mud,
who has climbed trees and foraged for wild berries, is a child
who will grow to be healthier and more active, who will better understand the world we live in and who will learn to face
it with confidence.”
(Evergreen)

Children learn through play and artistic expression and the outdoor
environment of the school ground offers endless opportunities for exploring and creating. Mud puddles, areas of pooling water, fallen leaves,
snow piles, logs to look under, all become design features for learning.
Embracing a more flexible approach to playground design makes it possible for curriculum-connected opportunities, such as learning about
local watersheds, to be a key consideration when redesigning your space.
Art is a powerful and exciting way to connect with our physical environment. Embedding art on school grounds empowers students, giving
them the chance to creatively connect to nature and the landscape.
Whether it involves decorative new features on the school ground,
highlighting elements related to watershed health, or collaborating on
educational art installations - art plays a role in engaging, connecting
with and educating members of the community.

Webinar
If your school in ready to undertake a bigger
picture planning process to include significant design changes to address stormwater,
you can find helpful background information
for teachers, parents and members of school
ground committees in the webinar “Creating
Water Wise School Grounds” link found at the
bottom of the page at:
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/webinars

From top: Student-painted fish at Westwood Elementary, Port Coquitlam, B.C., to educate about
the importance of water quality; Emmanuelle Day Care, Waterloo; Completed mosaic pathway at
Westwood Elementary, Port Coquitlam, B.C., representing watershed elements.
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3 | We can do research into the health of our
local watershed
Teachers across Canada, from Kindergarten to Grade 12 and in a range
of subject areas, including Science, Geography and Planning, understand
the benefits of providing students with the opportunity to explore a
watershed research project in depth.
The students at Dewdney Elementary School in British Columbia have a
comprehensive place-based approach to the surrounding waterways in
their watershed. Kindergarten and intermediate students at Dewdney
Elementary School worked with elders of the Stave Lake society to learn
about the life cycle of salmon and the human impact on the wetlands
the salmon rely on. Their understanding of the importance of the watershed to Aboriginal peoples informed their research as they collected
soil samples, created video games, dioramas and models of the watershed.
They are now creating a large wetland area on the school’s property to
continue place-based outdoor learning for all students at the school.

In Your Classroom
Citizen Scientists
Your students can become Citizen
Scientists!
00 http://www.lakewinnipegfoundation.org/
news/mapping-out-new-watershedconnections

RBC-Evergreen

Watershed
Champions
RBC-Evergreen

Watershed
Champions

Place-based learning at Fraser Valley Watershed. Dewdney
Elementary School, British Columbia. Photo: Susan McLeod

Students on field trip to Fraser Valley Watershed, Dewdney Elementary School,
British Columbia. Photo: Susan McLeod
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4 | We can take hands-on action on our school grounds
Project-based learning that addresses watershed challenges on the school ground
is a meaningful and transformational approach to learning that will provide students
with a wealth of transferable skills and knowledge.
The students at Agincourt Road Public School in the Pinecrest Creek Watershed in
Ontario, took action to increase permeability, slow down rainwater and reduce
stormwater runoff by planting a rain garden and a quiet garden on their school
grounds. Over 300 students planted 300 native plants including 4 deciduous trees,
25 shrubs and 218 perennials, wildflowers and grasses. Both of these gardens have
reclaimed previously impervious areas by “de-paving” 155 square meters of asphalt
and replacing it with vegetation that will collect run-off from adjacent hard surfacing.

RBC-Evergreen

Watershed
Champions
From left: Students planting the school's rain and quiet gardens; depaved area of the school ground
reclaimed with native plants. Agincourt Public School, Ontario.
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Classroom Design Challenge:
Redesign the flow of water on your school ground

Learning about stormwater management practices by applying design guidelines on
the school ground is a great way to have students experience firsthand some of the
ways in which stormwater is managed in cities to protect the health of watersheds
and local bodies of water. They can put on their engineer, landscape architect, urban
planner or childhood development ‘hats’ and make recommendations! They should
always consider meeting goals for both storm water management and intended play
and learning use.
Project Steps
1. Invite students to re-design the school ground to manage stormwater and reduce
runoff. Explore a variety of approaches including rain gardens, permeable surfaces and wet habitats as well as rain barrels and other innovations. You may wish
to have students create a two-dimensional design or a three-dimensional model.
2. Have students create a pitch about their design to share with the class. Be sure
to emphasize the benefits to both the environment and the school (or homeowner if you focus on a home landscape, or community if you are focusing on a park
or public green space). You could also have students pitch their ideas to a school
ground greening committee, principal or other stakeholders that may have an
interest in changing the space.
Things to consider in the design
00 How is the space used?
00 Can your solution provide any additional benefits to the school grounds? (provides
shade and/or habitat for wildlife, creates an outdoor learning space, a food garden
and/or a play feature)
00 How will the changes reduce runoff and improve filtration?
00 Is there enough room for the improvements you are suggesting? How can you
incorporate the existing features on your site?
00 What improvements are you suggesting? Why did you choose those improvements?
00 How would you encourage the principal, staff, students and the school community to see that these changes could be useful?

Students collaborating to create a map addressing watershed challenges, Evergreen.
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5 | We can raise awareness about the importance
of protecting our watersheds
A common approach taken by Watershed Champions Award recipient
schools has been to take their newfound knowledge and understanding out into the community. Students and teachers have built models,
painted murals, filmed commercials, presented at council meetings
and created educational materials for homeowners to help raise awareness about watershed health. These actions involve more than awareness raising, as they encourage connections between students and
their natural environment, and also relationship building between
students and their communities.
When students are given the opportunity to raise awareness about the
importance of local watershed issues, there is a positive affect on the
local community and it lays the groundwork for action resulting in
measurable impacts. It is an important first step on the road to a more
sustainable future.
The grade 5 students at Simons Valley School in Calgary, Alberta visited
Weaselhead Natural Area, and learned about the limited wetland protection laws in Canada. They then filmed commercials to encourage
their school council and parents to work to preserve the local wetlands.
They created art and poetry to raise awareness about our wetlands,
and one group of students wrote letters to the mayor about how the
community could address local wetland concerns.

RBC-Evergreen

Watershed
Champions

“We wanted students to understand wetlands, their
importance and things that threaten the wetlands.
We also wanted them to experience wetlands in
nature so they would have an emotional and
intellectual connection to the wetlands.”

(Anna-Marie Fuller)
Students conducting water studies at Weaselhead Natural
Area. Simons Valley School, Alberta.

Students made mural to be displayed at the Decker Water Treatment Plant.

RBC-Evergreen

Watershed
Champions
From left: Students decorate grocery bags with tips to care for the local watershed;
the school’s Stream of Dreams mural to raise awareness. Douglasdale School, Alberta.
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The students from Decker Colony School learned that their local water supply is
directly connected to the farmers’ fields in the nearby community. After exploring
how the local reservoir relies on spring runoff and how chemical fertilizer can end
up in local water sources and impact water quality, they visited the new Decker Water
Treatment Plant. The students then shared their learning with the community and
painted a mural depicting the local watershed, including a statement about how to
protect it. The mural was shared at the local community centre and will be permanently displayed at the Decker Water Treatment Plant to help emphasize the community’s connection to the watershed.
Kindergarten students at Douglasdale School in Alberta had a rich opportunity to
learn about the local Bow River and its connection to the community.
“All of the storm drains in our city lead to the Bow River.”
(Aiden, age 5)
“We need to take care of our river. We are lucky to have it in our city.”
(Amy, age 5)

After their experiential and classroom based learning experience, they designed an
interactive and highly visual outreach effort, with engaging reminders about how
their community can care for the local watershed. They marked storm drains and
created a fish mural along the school’s fence to educate the community about the
importance of maintaining water quality both for wildlife and as a drinking source.
They also shared messages with the community by writing practical tips on grocery
bags at a local organic food store.
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6 | We Can Collaborate With Our Communities
You can affect change on a larger scale by working closely with your
community in a collaborative and inclusive manner. You can involve the
community from the beginning of your project, informing them of the
issues and asking for advice and support as you work through the steps.
For example, working with neighbours, local ngos and area businesses
to discuss the strategies that can be taken to reduce the volume and
contamination of stormwater can result in sustainable and meaningful
local action.
Three students in the Environmental Inquiry and Sustainability in Action
course at Patrick Fogarty Catholic Secondary School in Orillia, Ontario
collaborated in a water quality monitoring project with two local organizations – Ontario Streams and the Couchiching Conservancy. By analyzing water quality using both chemical and biological water tests, they
quantified the negative impact cattle manure and streamside grazing
has on the Talbot River watershed. Their data will be used to support
the beneficial practice of keeping cattle away from streams through
fencing. They also developed a proposal which was presented to the
Orillia City Council for the clean-up and rehabilitation of a local drainage
ditch, known as Ben’s Ditch. The students, through their collaborative
approach, produced meaningful change in their community.
00

evergreen.ca/downloads/pdfs/watershed-champions/2016/
Watershed_Profile_Patrick_Fogarty.pdf

In Your Classroom
Your Community
Find out if your community is water wise
by taking students through a community
watershed assessment activity.
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/activities
[Select ‘Wade In’ and ‘Is Your Community
Water Wise’.]
Mapping My Community: You can use this
GPS mapping activity to explore your larger
community:
00 evergreen.ca/downloads/pdfs/mapping.pdf
Edutopia provides some wonderful approaches to working with your community:
00 edutopia.org/blog/school-community-collaboration-brendan-okeefe

The RBC-Evergreen Watershed Champions Grand Prize Winner for 2016,
Leamington District Secondary School (For profile, see appendix 5) in
Leamington, Ontario also provides an inspiring model for working closely
with your community and for how to connect to national policy makers.
00

evergreen.ca/blog/entry/2016-rbc-evergreen-watershed-champions-award-winners
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Some Final Thoughts

At the heart of the most inspired educational experiences is the
passionate energy and dedication of teachers who seek out dynamic,
tactile and meaningful learning opportunities for students.
The more we offer students opportunities to understand their experiences and impact
their communities, the more meaningful their contributions will be to themselves
and the world around them. The Watershed Champions Schools have demonstrated
a multitude of ways that students of all ages can become engaged in learning,
creating, problem-solving and educating to improve the health of watersheds. We
hope the design principles to manage stormwater, the approaches and activities
outlined here empower and inspire you to give students meaningful ways to contribute to watershed health on your school grounds and in your local communities.
Resources to help you get started on your journey:
An Educator's Guide to Outdoor Classrooms.
Check out this resource from Metro Vancouver:
00 metrovancouver.org/events/school-programs/K12publications/GetOutdoors.pdf
All Hands in the Dirt.
This resource is a great start to organizing your class project:
00 evergreen.ca/downloads/html/all-hands
Canadian Geographic – Protect Your Watershed.
Background information and Take Action projects:
00 canadiangeographic.com/watersheds/map/?path=english/watershed101
Community Quest for Water.
An activity to explore watersheds in Toronto:
00 evergreen.ca/downloads/pdfs/TDSB%20Community%20Quest%20for%20Water.
pdf
Design Ideas for the Outdoor Classroom.
This webpage provides links to useful resouces to help get you in your school
ground greening projects:
00 evergreen.ca/get-involved/resources/school-ground-greening

Go With The Flow: Teaching and Taking Action for a Healthier Watershed

34

Green Bricks.
A curriculum-connected workshop that engages students to understand the
importance of water in our lives and how we can manage water sustainably into
the future:
00 greenbricks.ca
Green Communities Canada.
Their RAIN program addresses the impact on lakes and streams of stormwater
runoff in urban areas:
00 greencommunitiescanada.org/programs/rain
Landscape and Child Development: A Design Guide for Early Years–Kindergarten Play-Learning Environments.
This guide provides best practices for full-day kindergarten outdoor play-learning
environments:
00 evergreen.ca/downloads/pdfs/Landscape-Child-Development.pdf
Learning Ground Guide for Schools.
A step by step guide designed to support you:
00 evergreen.ca/downloads/pdfs/Guide-for-Schools.pdf
Ontario Ecoschools School Ground Greening Guide: Designing for Shade and
Energy Conservation.
A practical and effective approach to designing a school action plan for school
ground greening:
00 ontarioecoschools.org/wp-content/uploads/2014/09/SGG.pdf
Ontario EcoSchools.
This comprehensive program contains transferable approaches that can support
your efforts across Canada:
00 ontarioecoschools.org
Planting Trees in Hard Surfaces and in Planters.
The Toronto District School Board guide to tree planting:
00 www2.tdsb.on.ca/ppf/uploads/files/live/35/1820.pdf
Pond and Wetland Habitats.
For tips on creating your own wetland:
00 evergreen.ca/downloads/pdfs/CG4-Pond-Wetland-Habitats.pdf
Resources for Rethinking.
For resources and funding for projects:
00 resources4rethinking.ca/en/project-flow
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Toyota Evergreen Learning Ground Program.
This helps schools create outdoor classrooms and offers up to $3,500
for public schools and daycares located on school board/district
property:
00 evergreen.ca/get-involved/funding-opportunities/school-groundgrants
Trout Unlimited Canada/Yellow Fish Road.
A national water education program:
00 tucanada.org/yellow-fish-road
Water on the Land, Sustainable Stormwater Management Guide.
A guide to learn more about stormwater management and opportunities for natural play:
00 greenmanitoba.ca/umedia/Water-on-the-Land-Mar_1-2013.pdf
The Watershed Connection: Linking the school ground with local
ecosystems. This integrated curriculum unit focuses on habitats and
communities in Toronto’s Don River Watershed for grade 4 classes. The
unit provides 16 lesson plans including a variety of classroom activities,
outdoor activities in the school ground and activities for field trips to
local naturalized areas near a river or creek. Most of the lessons are
easily adaptable to other Canadian watersheds. Evaluated and tested by
teachers and students in three watersheds:
00 evergreen.ca/downloads/pdfs/Watershed-Connection.pdf
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In Your Classroom
Profiles
Finally, don’t forget about the profiles
of all the other amazing RBC-Evergreen
Watershed Champion schools that have
worked with such commitment and
creativity to explore and address their
local watersheds. The projects that they
embarked on may inspire you and your
students!
00 evergreen.ca/our-impact/children/
outdoor-learning-play/watershed-champions/award/award-winners
Explore the profiles in greater detail
with your class and see which projects
spark your students’ interest. You can
print off a number of the profiles, have
students work in pairs or small groups.
Students could do any of the following:
00 Prepare a presentation on the project
undertaken by the school.
00 Write an essay, a poem or a diary entry
about the project.
00 Create a piece of art inspired by the
project.
00 Dig deeper into some of the links
provided by the schools, that are listed
on the profiles.
00 Contact the schools to see if there are
‘lessons learned’ if your students decide
to tackle the same project.
00 Have the students decide how to use
the profiles to support their curriculum!
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Appendix

1 | Classroom Activity: The Water Cycle

The water from the lakes, rivers and puddles that existed when dinosaurs roamed the Earth is the same water that falls as rain in our
communities and flows through our local rivers and lakes today. But
how is this possible?
What happens to the water that forms pools and puddles on your school ground?
After a rainstorm, find puddles in your schoolyard. Make observations about the
puddles and outline them with chalk. Predict what you will see when you go back
outside to the same chalk outline in three hours. What will you see when you go
back to the same chalk outline tomorrow?
As an alternative, place tinfoil pans of water around the schoolyard. Use several
pans and place them in a variety of locations to generate a deeper discussion. For
example:

Place an uncovered tinfoil pan filled with water in the sun.
00 Place a tinfoil pan filled with water and covered with plastic
wrap in the sun.
00 Place an uncovered tinfoil pan filled with water in the shade.
00 Place a tinfoil pan filled with water and covered with plastic wrap
in the shade.
00

Predict what you will see when you go back outside to check on
your tinfoil pans in three hours. What will you see when you go back
the next day?
Discuss your observations. Where might the water have gone?
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Experience Water’s Journey
To explore the water cycle further, try these lessons:
Become Water Molecules to see where they travel
The Water Cycle Game from the US National Oceanic and Atmospheric Administration
provides students with an opportunity to become the water molecules, moving among
different stations as they experience water’s journey. There is also a variation that
demonstrates how pollution can cause the water cycle to transport contaminants.
00

Simulate the water cycle in your classroom
Try the hands-on Making Clouds and Making Rain activities found in the book
‘Science Is…’ by Susan V. Bosak.
00

Explore the water cycle through drama and music
Invite students to act out the water cycle. Starting out as tiny droplets of water
vapour dancing around in the air, children can link arms to form droplets and group
together with other droplets to form clouds. When the cloud gets big enough, students can all act like raindrops to the ground.
00

Create a musical rainstorm using body percussion. In a large circle, invite students
to repeat your actions: rub hands together, snap fingers, clap hands, pat legs and
stomp feet. This will create an increasingly loud rainstorm. Reverse the actions for
the storm to subside.
Investigate stormwater and permeability
Our water-wise school grounds lesson (above) will lead you through 5 activities to
investigate rainfall, water flow, permeability and infiltration and green infrastructure
design on your school ground.
00

Learn about snow
Learn to classify snowflakes and more. Check out our Watersheds in Winter activities.
You will also find books and videos that connect to the water cycle in our Helpful
Publications section.
00

The Water Cycle Investigation Activity was inspired by the Ground Surfaces and Infiltration
Water Lesson Plan by Penn State College of Agricultural Sciences Ecosystem Science and Management,
Utah Education Network’s Soakin’ Up the Sun Lesson, the University of Texas at Austin Environmental
Science Institute’s Water Cycle Lesson, Making a Cloud from Patty Born Selly’s Early Childhood Activities
for a Greener Earth and the Stormwater Stewards article by Steven Braun, Ted Hart and Kirk Ordway in
Green Teacher Magazine Issue 101.
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/teaching-tools/
activities [Select “Water Cycle Investigations” from list of ‘Wade-in’ activities]
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2 | Classroom Activity: Predicting Stormwater Flow on
School Grounds
Materials
00 Sponge (for demonstration)
00 Rock or other hard surface (for demonstration)
00 Base map of school property
00 Clipboards, pencils, coloured pencils
Part 1: Introduction

Introduce the concept of permeability with a simple demonstration. Pour water over
a sponge. Then pour water over a hard rock. What happens in each instance?
Definitions
Permeable materials allows water pass through. When you pour water over a permeable
surface, it will percolate through it.
Impermeable materials do not allow water to pass through, instead forcing the water
to rush over the surface causing runoff. Impermeable surfaces are also known as
impervious surfaces.
Part 2: School Ground Exploration

On a dry day, take your students outside to observe the surfaces on your school
grounds and predict where stormwater will flow when it rains.
Steps
1. Divide students into groups of 2 or 3.
2. Provide students with a map that outlines the school property.
3. Have students identify the different surfaces on the school grounds,
including natural and built features (e.g., asphalt, grassy field, mulch,
brick building, etc.). The students should label the surfaces on their map
and estimate the proportion of that surface within the school ground.
4. For each surface that the students label on their map, have them predict
whether they think the surface is permeable or impermeable.
5. In addition to the types of surfaces on the school grounds, have students
observe the topography and predict where they think water will flow
when it rains. On their map, students should use arrows to indicate where
they think water will flow.
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Guiding Questions
00 What do you notice about the slope of the school ground?
00 Where are there slopes? Hills? Elevated surfaces?
00 Where do you see dips in the school ground? How might these clues indicate
where the water will go?
00 How might the different surface types that you observed in the school ground
affect the flow of water?
00 What other clues might help tell you where the water will go?
Educator Notes
If you have a large school ground or younger students, you may wish to divide the
school ground into different areas and assign each group to focus on a particular
area of the school ground rather than having each group investigate the entire school
ground.
Extension
You may wish to involve students in using inclinometers to measure the slope of the
surfaces.
Part 3: Testing Permeability

Materials
00 Large cylindrical container with no bottom (you can create your own by cutting
off the bottom of a plastic ice cream container or similar container).
00 Modeling clay (to help create a seal on hard surfaces)
00 1 litre graduated cylinder or measuring cup (to measure water)
00 Water
00 Stopwatch
Steps
1. Remind students about the permeability demonstration from the
introduction of Activity 1 and their school ground maps.
00 What is a permeable surface? What is an impermeable surface? Which
surfaces did the students think would be permeable? Which surfaces did
students label as impermeable?
2. In the same groups as the school ground exploration (mapping activity),
students will test their predictions about the permeability of different
surfaces on the school grounds with a simple experiment examining the
infiltration rate of water for different surfaces.
3. For each surface labeled on their map, the students will conduct 3 consecutive trials of the same infiltration test (multiple trials will allow students to
observe the infiltration rate at different levels of saturation). Students will
measure the amount of time that the water takes to soak into the ground
using a stopwatch.
00 The infiltration rate is the speed at which water enters the ground or soil.
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4. To conduct the test, press the bottom of the container into the surface.
(For hard surfaces, such as concrete or asphalt, modeling clay can be used
around the outside of the base of the container to create a seal between
the container and the surface).
5. Once the container is in the ground or sealed against the ground, one
student should pour 1 L of water into the container, while another student
starts the stopwatch. The students will time and record the amount of time
it takes for the water to soak into the ground to a maximum of 3 minutes.
6. As students record the results, they should decide if the surface is permeable or impermeable. (See sample chart on page 39)
7. Have students graph their results.

Sample Chart
Surface Type
e.g., asphalt, mulch,
etc.

Prediction
Permeable or
Impermeable?

Observations

Infiltration time

Test #1
(Time to
absorb 1L
of water)

Test # 2
(Time to
absorb 1L
of water)

Conclusion
Test # 3
(Time to
absorb 1L
of water)

Permeable?
Impermeable?

Discussion Questions
00 Why might there have been a difference in the 3 infiltration times for the same
surface? Why in some cases may more water have infiltrated in the 3rd test than
in the others?
00 Are there some instances where the water does not absorb into the ground at all
in the three minutes? What might this indicate?
00 Based on the results of the infiltration test, which surfaces were permeable? Which
were impermeable?
00 How did these results compare to the original student predictions in the school
ground exploration (mapping activity)?
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/
teaching-tools/activities [Click ‘Wade In’ under Activities menu, select ‘Water-wise
School Grounds’, Activity #1, part 1 and 2.]

Go With The Flow: Teaching and Taking Action for a Healthier Watershed

41

3 | Classroom Activity: Is Your Community Waterwise?

We all use water. In human communities, water is used in our homes
to provide drinking water and water for showers. We use it to water
our gardens and wash our cars. Sometimes we need to use water, but
sometimes we use too much.
00
00

What are some of the ways that people in your watershed are conserving water?
What are some of the ways that people in your watershed are wasting water?

Runoff and Pollution

During storms, rainwater can rush quickly over land causing erosion, flooding or even
carry pollutants to our waterways. Water moves faster over hard surfaces like pavement, while permeable surfaces (surfaces that allow water to soak into the ground),
such as vegetation, can reduce runoff while water is allowed to percolate or absorb
into the ground.
What are some of the ways that people in your watershed are contributing to
runoff?
00 What are some of the ways that people in your watershed are helping to reduce
runoff?
00

Look for Clues in Your Community

Take a walk through your community. Look for clues that might tell you whether or
not people in your watershed are making water-wise choices.
Do you see any:
00 Rain Barrels?
00 Hoses?
00 Sprinklers?
00 Drainage ditches?
00 Man-made ponds?
00 Water meters?
00 Gardens?
00 Downspouts? Where do these lead?
00 Storm drains?
00 Hard surfaces? (e.g. Pavement, concrete)
00 Permeable surfaces? (e.g. Gravel, vegetation such as gardens)
00 Rain gardens or bioswales (landscape features designed to collect stormwater and
allow it to soak into the ground slowly while it is filtered through plants)
00 Other clues?
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For More Clues

Take a look at the TDSB EcoSchools Community Quest for Water. Rhymes and clues
guide students to look for things like storm drains and provide information about
their purpose as well as messages about water conservation.
The lesson was designed to explore the urban Runnymede community in Toronto,
but can be adapted to other areas. You may wish to develop your own rhymes for
different or additional clues that apply to your own community.
Discussion
00 Which of these clues show that the human community in your watershed is water
wise? Why?
00 Which of these clues tell you that the human community in your watershed is
wasting water or contributing to runoff? Why?
00 Did you see any evidence of pollutants that could be picked up and carried by
stormwater?
Extensions
00 Look for clues about how animals living in your watershed use water.
For example, did you see any beaver dams? Fish spawning grounds? Other clues?
How might the human uses of water in your watershed affect other life dependent
on the water?
Locate your water source and explore water treatment.
Look for clues in your community, or use maps of your municipality or watershed to
see if you can locate the source of your drinking water and end point for your
wastewater.
00

Drinking water:
Where does the water from your tap come from? Does it come from groundwater? Does it come from a lake? How is it treated before you drink it? If
anyone drinks bottled water, where does that water come from? Which is
more environmentally friendly: tap water or bottled water?
Waste water:
How about the water that goes down your toilet? How is sewage managed
by the community in your watershed? Do homes have septic tanks? Is there
a sewage treatment plant? Where is the sewage treatment plant located?
How do the septic tanks or sewage treatment plants work? What are the
processes that treat the water?
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Compare the human-made treatment of water to natural ecosystem services.
How is water filtered naturally in watersheds? How is the filtration in wetlands and
other natural areas of the local watershed beneficial to the flora and fauna? To
people? Should we conserve these areas? Why or why not? How might we learn from
the way that nature filters water when designing water treatment systems?
00

This activity was adapted from a water quest activity by Hilary Inwood and Erin Wood and the Outdoor
Classroom Institute Workshop in Toronto presented by Evergreen and TDSB EcoSchools.
00 evergreen.ca/our-impact/children/outdoor-learning-play/watershed-champions/teaching-tools/activities

[select Wade In and Is Your Community Water Wise.]
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4 | School Profile: Rockwood Public School

Rockwood Public School
Ottawa-Bonnecherre Watershed, Pembroke ON.

Grade: Kindergarten
Teachers: Lisa Seegmiller, Lee

The Wonders of Water

Ann Plummer, Kathy Fredericks

Kindergarten students at Rockwood Public School visited their local
vernal pool, “The Swamp”, on a daily basis to learn about water and
wetlands, the biodiversity within them, and the importance of
protecting and respecting this natural space.

Dive A Little Deeper

By searching for footprints and the scat of animals using the vernal
pool, observing the change in plant life throughout the seasons, and
creating and filling bird feeders, they learned how important wetlands
are to plant and animal biodiversity. By bringing water samples back
to the classroom and learning about water filtration, they learned about
the importance of clean water.

The Vernal Pool Association
Learn about vernal pools and discover
other resources.

As students studied and played in the vernal pool area, they developed
a strong sense of place, respect for nature, and connection to nature.
From this new relationship with the watershed, they created a goal to
keep the area free of pollution, and now the kindergarten students clean
it on a regular basis. Their love for this special space led to fund
raising to create an outdoor classroom for the entire school by their
much loved “Swamp.”

“Taking the students to The Swamp
has gone beyond our intended
outcomes. With The Swamp we not
only help to prevent the nature
deficit we see in children, but we
impress upon them the importance
of wetlands to biodiversity and clean
water.” Sue McKee, grandparent and
passionate supporter of outdoor
learning for all children

Observing spring thaw by "The Swamp" - Sue
McKee, Rockwood P.S

For more information visit the
following website:

Students building a Lean-to from “The Swamp"
- Sue McKee, Rockwood P.S

Vernal Pools
Vernal pools, also called vernal ponds or ephemeral pools, are
temporary pools of water that provide habitat for distinctive plants
and animals.
Thank you to our Volunteer writer Dawn Pearson
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5 | School Profile: Leamington District Secondary School

Leamington District Secondary School
Lake Erie Watershed, Leamington, ON.

Grades: 9-12
Teacher: Lisa Jeffery

Eco Team Education and Action
The students of Leamington District Secondary School’s Eco Team set
out to educate their community about the importance of their local
wetlands for maintaining water quality and biodiversity, and to engage
in wetlands protection within their watershed. They began their year
studying the problem by attending a Carolinian Canada Grow Wild
workshop, and later the Great Lakes Binational Forum.
Concerned about the recurring harmful algae blooms in Lake Erie,
students spoke at a town council meeting requesting that the
municipality reduce or eliminate its use of phosphorus-containing
fertilizer on municipal property. Included in their presentation were
drawings of native plants for use in town planters as an alternative to
the plants the town had been using. These native plants do not require
fertilizer, and they attract pollinators. Impressed by their suggestions,
the city council referred the team to the Public Works Department to
collaborate on the planters.
The Eco Team also partnered with the Essex Region Conservation
Authority in a local initiative to remove invasive plants (Phragmites)
which are a great threat to the Hillman Marsh. Students were trained
this year, and will continue for several years to monitor amphibian
populations before, during and after the removal program to determine
its efficacy. Students also planted native trees near Hillman Marsh to
reduce erosion and the run off of pollutants into the watershed.

Dive A Little Deeper
For more information visit the
following websites:
Leamington District S.S. Eco Team
on Twitter
Follow the Eco Team’s numerous
initiatives.
Ontario
OntarioInvasive
InvadingSpecies
Species
Awareness
AwarenessProgram
Program
Learn about invasive Phragmites
and what you can do.

“The most important insight we
gained is that young people can play
a very valuable role in protecting our
fragile watershed - both as educators
and as citizen scientists.”
Lisa Jeffery, Teacher

Removing invasive species and planting native trees near Hillman March - Leamington.

Additional information
A highlight for students was meeting Dr. David Suzuki, who visited them at
Hillman Marsh. Dr. Suzuki, who grew up playing in the Hillman Marsh,
encouraged the team to continue their environmental leadership in wetlands
protection. The Minister of the Environment and Climate Change Catherine
McKenna showed a video they had created at the UN’s Climate Conference
COP21 in Paris, 2015! Talk about change makers!
Thank you to our Volunteer writer Dawn Pearson
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