PEEL WATER STORY
TEACHER HANDBOOK
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What we do on the land is mirrored in the water.
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Introduction

The Peel Water Story is a series of online learning modules for educators and students in grades 5-12 to
learn about local watersheds, water sources, and water quality. The modules use the ArcGIS Online
Story Map application, include an introductory element of Geographic Information Systems (GIS), and
can be adapted for multiple subject areas. Each module is curriculum-linked and designed to be
completed in 40 minutes or less. The modules can be used to deliver an individual lesson or kick-start
further exploration and learning.

The Peel Water Story contains 3 modules that were tested and improved upon through feedback from
Peel Region District School Board and Dufferin-Peel Catholic District School Board teachers. The
modules can be completed in any order.

Module After completing this module, students will be able to:

Lay of the Land o Define a watershed

e Use an online map to identify which watershed
they live in as well as nearby waterbodies

e Define stormwater and runoff

e Be able to explain the various parts of a
stormwater system and why a stormwater
system is required

Taking the Plunge e Define point and non-point source pollution

e Understand how pollutants such as salt enter and
impact our watersheds

e |dentify the steps taken following a spill

Rain to Drain e Define surface water and groundwater

e Identify the source and route of their tap water

e |dentify the destination and route of their
wastewater

e View changes in land use over time

Why GIS?

e Provides real data for students to explore and connect with their community

e Connects students to infrastructure elements that would otherwise be hidden underground or
not accessible to the public

e Helps students understand content in many disciplines including geography, history, math,
environmental studies, biology, chemistry and enables teachers to find multiple entry points
into their curriculum

e Helps visualize data and provide real world applications



Lay of the Land

Module Overview

Length of lesson: 40 minutes

Preparation: Access to computer lab or class set of laptops / tablets

Key Themes: Review of water cycle, watersheds, stormwater, urbanization, and watershed health
Learning Goals:

At the end of this module, students will be able to:

e Define a watershed

e Use an online map to identify which watershed they live in and what waterbodies are located
within their watershed

e Define stormwater and runoff

e Explain the various components of a stormwater system and their importance

Additional Opportunities for Discussion:

What are the important natural and historical features in your watershed? How are you connected to
the existing ecosystems?

Think about human interventions and how they can impact the watershed. Discuss which have harmed
the natural ecosystems and what human interventions are trying to tackle these issues.

How do household and industry activities in your community impact the health of your watershed?






Handout Answer Sheets

GIS Activity: Your Watershed Address Handout Answer Sheet

NOTE: Answers to this handout will vary based on the school selected. This answer sheet uses Thomas
Street Middle School as an example.

Familiarize yourself with the watershed map. Identify the various icons you will need on the map,
including the search bar, layers icon, and zoom functions.

1. Your Watershed Address
Use the following steps to identify the watershed you live in:

Q

a) Select the layers icon (beside the search bar) at the top of the map, to turn on the
school layer.

b) Type your school address in the search bar. Make sure the suggested address that
appears is in the correct city and country before selecting it.

c) Zoom out until the name of your watershed appears. What watershed is your school
located in?

i.e. Thomas Street Middle School-2640 Thomas St, Mississauga, Ontario, L5M 5G8
Watershed-Credit River

2. Nearby Water
Use the following steps to follow the water flowing through your watershed:

<

XZ

a) Select the layers icon to turn on the rivers, creeks, and streams layers.

b) Begin at your school and zoom in or out until you identify the nearest river, creek, or
stream. What is the name of the nearest river, creek, or stream?

The closest creek is Mullet Creek

c) Follow this body of water. Does it connect to another river, creek, or stream?
Yes, it connects to the Credit River.

d) If yes, what is the name of this second river, creek, or stream?

Lake Ontario

3. After watching the videos and using the maps, reflect on water on your school ground. Think

about areas where water travels, creates puddles, is absorbed, or goes down a drain. Describe

how rainwater might move through your school ground.

4



Water around my school grounds would pool and flow into catch basins which lead into nearby
creeks and rivers. Not much of it would be absorbed on the school grounds because there is
mostly pavement and few greenspaces.

How do you think this movement or storage of water on your school ground can impact the

larger watershed?

Since water would runoff the school’s grounds into nearby waterways and not be absorbed
greenspaces, it would cause an increase in water levels in the larger watershed.



GIS Activity: Go with the Flow Handout Answer Sheet

Familiarize yourself with the watershed map. Identify the various icons you will need on the map,
including the search bar, layers icon and zoom functions.

Follow these steps to compare storm water catch basins on school grounds.

. 4

take you to Heart Lake Secondary School.

Select the search icon and enter 296 Conestoga Dr, Brampton, Ontario. This address will

A : .
=8 a)Select the layers icon (beside the search bar) at the top of the map.

b) Turn off the regional stormwater outflow and regional stormwater main layers.
c¢) Turn off the City of Brampton catch basin layer.

d) Zoom in until you can see the school property and surrounding streets.

e) How many catch basins are located on the Heart Lake Secondary School property?
Between 13-15

f) Describe the surfaces that immediately surround the school. Are the surfaces
permeable or non-permeable?

2. Using the same steps, count the number of catch basins at 1305 Cawthra Road, Mississauga,
Ontario (Cawthra Park Secondary School — aquatics building)

a) Select the layers icon (beside the search bar) at the top of the map.
b) Turn off the regional stormwater outflow and regional stormwater main layers.
c) Turn off the City of Mississauga catch basin layer.
d) Zoom in until you can see the school property and surrounding streets.

e) How many catch basins are located on Cawthra Park Secondary School property?
There are 0

f) Describe the surfaces that immediately surround the school. Are the surfaces
permeable or non-permeable?

The surface that surrounds Heart Lake Secondary School has a school nearby and
includes many greenspaces including parks and Etobicoke Creek. Similarly, the surface



area that surrounds Cawthra Park Secondary School property has another school beside
it and a lot of greenspaces nearby.
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Based on your understanding of storm water and runoff, what area around each school would
contribute to more runoff? What area would reduce runoff?

Roads and developed land are non-permeable surfaces. This means that melted snow and rain
would not be able to soak into these surfaces and would pool in low-lying areas. These low-lying
areas have more storm drains to direct runoff away from homes, schools, and businesses.

Both schools contribute similar runoff; however, Heart Lake Secondary School has between 13-15
storm drains while Cawthra Park Secondary School has 0. This indicates that runoff is directed
toward Heart Lake Secondary School and away from Cawthra Park Secondary School and toward
green spaces. Areas with more grass, plants and greenspaces will soak up much more rainwater
and snow melt.



4. If your school is in Brampton or Mississauga, search for it and look at the school grounds. How
does your school compare to the other schools? (Note: at this time, storm water data is only
available for the City of Brampton and the City of Mississauga).

Answers will vary depending on the school chosen.

Handout Activity Sheets:



GIS Activity: Your Watershed Address

Name:

Familiarize yourself with the watershed map. Identify the various icons you will need on the map,
including the search bar, layers icon and zoom functions.

1. Your Watershed Address
Use the following steps to identify the watershed you live in:

Q

a) Select the layers icon (beside the search bar) at the top of the map, to turn on the
school layer.

b) Type your school address in the search bar. Make sure the suggested address that
appears is in the correct city and country before selecting it.

c) Zoom out until the name of your watershed appears. What watershed is your school
located in?

2. Nearby Water
Use the following steps to follow the water flowing through your watershed:

a) Select the layers icon to turn on the rivers, creeks, and streams layers.

b) Begin at your school and zoom in or out until you identify the nearest river, creek, or
stream. What is the name of the nearest river, creek, or stream?

c) Follow this body of water. Does it connect to another river, creek, or stream?

d) If yes, what is the name of this second river, creek, or stream?

3. After watching the videos and using the maps, reflect on water on your school ground. Think
about areas where water travels, creates puddles, is absorbed, or goes down a drain. Describe
how rainwater might move through your school ground.

4. How do you think this movement or storage of water on your school ground can impact the
larger watershed?



GIS Activity: Go with the Flow

Name:

Familiarize yourself with this map. Identify the various icons you will need on the map, including the
search bar, layers icon and zoom functions.

Follow these steps to compare storm water catch basins on school grounds.
Note: Storm water data is available for the City of Brampton and City of Mississauga ONLY.

. 4

take you to Heart Lake Secondary School.

Select the search icon and enter 296 Conestoga Dr, Brampton, Ontario. This address will

a) Select the layers icon (beside the search bar) at the top of the map.
b) Turn off the regional stormwater outflow and regional stormwater main layers.
c¢) Turn off the City of Brampton catch basin layer.
d) Zoom in until you can see the school property and surrounding streets.
e) How many catch basins are located on the Heart Lake Secondary School property

f) Describe the surfaces that immediately surround the school. Are the surfaces
permeable or non-permeable?

2. Using the same steps, count the number of catch basins at 1305 Cawthra Road, Mississauga,
Ontario (Cawthra Park Secondary School — aquatics building)

-
2l  a) Select the layers icon (beside the search bar) at the top of the map.

b) Turn off the regional stormwater outflow and regional stormwater main layers.
c) Turn off the City of Mississauga catch basin layer.

d) Zoom in until you can see the school property and surrounding streets.

e) How many catch basins are located on Cawthra Park Secondary School property?

f) Describe the surfaces that immediately surround the school. Are the surfaces
permeable or non-permeable?

3. Based on your understanding of storm water and runoff, what area around each school would
contribute to more runoff? What area would reduce runoff?
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4. If your school is in Brampton or Mississauga, search for it and look at the school grounds. How
does your school compare to the other schools? (Note: at this time, storm water data is only
available for the City of Brampton and the City of Mississauga).
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Curriculum Connections

Grade | Subject & Unit Specific Expectations
6 Science and Technology: e Assess human impacts on biodiversity, and identify
Understanding life systems ways of preserving biodiversity
Science and Technology: e Assess the impacts of human activities and
Understanding life systems technologies on the environment, and evaluate
ways of controlling these impacts
7
Science and Technology: e Evaluate the social and environmental impacts of
Understanding matter and the use and disposal of pure substances and
energy mixtures
Science and Technology: e Assess the impact of human activities and
Understanding earth and technologies on the sustainability of water
8 space systems resources
e Investigate factors that affect local water quality
e Demonstrate an understanding of the
characteristics of the Earth’s water systems and the
influence of water systems on a specific region
Science e Assess the impact of human activities on the
sustainability of terrestrial and/or aquatic
ecosystems, and evaluate the effectiveness of
courses of action intended to remedy or mitigate
negative impacts
e Investigate factors related to human activity that
affect terrestrial and aquatic ecosystems, and
explain how they affect the sustainability of these
9 ecosystems
Geography: The Physical e Analyse various interactions between physical
Environment and Human processes, phenomena, and events and human
Activities activities in Canada
Geography: The e Describe various characteristics of the natural
Characteristics of Canada’s environment and the spatial distribution of physical
Natural Environment features in Canada, and explain the role of physical
processes, phenomena, and events in shaping them
10 Science e Investigate various natural and human factors that
influence Earth’s climate and climate change
Geography: Patterns of e Describe patterns in natural features and
Natural and Human Systems population distribution in the selected region, and
11 analyse the relationship between them

Environmental Science

Investigate air, soil, and water quality in natural and
disturbed environments, using appropriate
technology
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