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8b.3 The Great Lakes: Sewage and Fresh Water?

Story Extension for This Lesson:

As Sam and Alex travel along the Great Lakes, they see and smell large sewage
treatment plants, as well as water treatment plants.

It amazes them that the natural resource from which we draw our drinking water is the
same resource into which our sewage and some industrial waste is dumped.

Grade: 8

Strand: Systems in Action

Big Ideas:

e Systems are designed to accomplish
tasks. (Overall expectations 1, 2, and
3

° A)II systems include an input and an
output. (Overall expectations 2 and 3)

e Systems are designed to optimize
human and natural resources.
(Overall expectations 1 and 3

Overall Expectations:

1. assess the personal, social, and/or
environmental impacts of a system, and
evaluate improvements to a system and/
or alternative ways of meeting the same
needs

2. investigate a working system and the
ways in which components of the system
contribute to its desired function

3. demonstrate an understanding of
different types of systems and the factors
that contribute to their safe and efficient
operation

Specific Expectations:

1.1 assess the social, economic, and
environmental impacts of automating
systems

1.2 assess the impact on individuals,
society, and the environment of
alternative ways of meet- ing needs that
are currently met by existing systems,
taking different points of view into
consideration

2.6 use appropriate science and
technology vocabulary, including
mechanical advantage, input, output,
friction, gravity, forces, and efficiency,in
oral and written communication

3.1 identify various types of systems
3.2 identify the purpose, inputs, and
outputs of various systems (e.g., a
garden’s purpose: to grow things; input:
seeds, water, fertilizer; output: flowers,
food)

3.3 identify the various processes and
components of a system (e.g., robot,
front-end loader/backhoe, heating
system, transportation system, health
care system) that allow it to perform its
function efficiently and safely

3.8 describe systems that have improved
the productivity of various industries



Inquiry Skills:
Searching, Gathering Data, Analyzing, Reporting

Instructions:

Part 1:

Rio de Janeiro, which hosted the Summer Olympics in 2016, has a population of about 6
million. It also has a massive water pollution problem. Before watching a CBC news
feature about the water problem, remind students to think about systems as they watch
the video. Why is there still an ongoing water crisis in Rio (reasons include lack of
political will, lack of infrastructure, possibly lack of money, and long standing behaviours,
with few alternatives, from people living in the favelas)? Watch the CBC video about the
problem, which includes some stunning aerial pictures of polluted waterways, and then
debrief:

* CBC video: http://www.cbc.ca/news/world/rio-olympics-sewage-1.3704804

Part 2:

The Great Lakes basin is home to approximately 35 million people, who rely on it for
fresh water.

* Resource: http://www.glerl.noaa.gov/pr/ourlakes/facts.html

The Lakes are not only the source of fresh water, but also the main sewage outlet for all
those people. In this activity, have students research either sewage treatment or how
lake water is turned into drinkable tap water. Have students analyze the treatment
process, and identify the inputs, outputs, and processes involved.

- Sewage treatment resource: http://home.howstuffworks.com/home-
improvement/plumbing/sewer3.htm

» Lake water to drinkable water resource: http://www1.toronto.ca/wps/portal/
contentonly?vgnextoid=baa807ceb6f8e310VgnVCM10000071d60f89RCRD

The end product should be a systems flowchart, similar to this one:

» Example flowchart: http://www.bbc.co.uk/schools/gcsebitesize/design/
systemscontrol/workingwithsystemsrev1.shtmi



Extend:

Although the Great Lakes are a huge reserve of fresh water, and water treatment
systems usually work well, sometimes the system does not work as planned. Have
students read the Toronto Star article detailing how well water was contaminated
in Walkerton, Ontario.

» Toronto Star article: https://www.peelregion.ca/pw/waterstory/pdf/activities/case-
study

Based on the article, have students use their systems thinking to detail how the system
was supposed to work, and how it broke down. Additional research may be needed—as
with the breakdown of any complex system, there were a number of factors that led to
the Walkerton disaster, including government cutbacks, human error, and unused wells
that allowed waste water directly into the water table.

Materials List:

e laptops or tablets for student research.
Connections:

Language: Reading
Handouts/Assessments:

e Water Treatment Process
Assessment Strategy:

Formative: This assignment is the students' first attempt looking at a sophisticated
working system. Give students feedback regarding the inputs, processes, and outputs,
as well as their systems thinking.



How is lake water
turned into drinking water?

The City of Toronto produces potable (drinking) water by treating and cleaning raw water taken from Lake Ontario.
Clean water is important to our daily lives. We use it for many things such as drinking, cooking and bathing.
Hospitals, restaurants and other businesses also rely on fresh, clean water for their operations.

9 SCREENING

At the entrance of the plant, we use
travelling screens to remove large objects
and debris.

LAKE ONTARIO

The water intake pipes extend into Lake Ontario

and collect raw water. In some areas of the city,

large intake pipes extend as far as 5 kilometres offshore.

9 Chlorine is added to the incoming lake water to kill
microorganisms. This stage is called pre-chlorination.
Alum is also added to the water and it causes the
small particles such as silt to clump together.
The chemicals are mechanically mixed into the water
to form larger groups of particles called “floc”.

ALUM

CHLORINE

SULPHUR

DIOXIDE FLUORIDE ~ CHLORINE

SETTLING BASIN

FILTRATION Heavy flocs drop out of the water in a settling tank

6 STORAGE

AMMONIA

e The last step in the treatment

process is to add ammonia to
the water. Ammonia combines
with the remaining chlorine

to stabilize the chlorine and
keep the water safe during

its trip from the plant, through
distribution pipes to people’s
homes and businesses.

The purified water goes into holding basins prior to
distribution. Safe levels of chlorine are added to kill
any remaining harmful micro-organisms and then
excess chlorine is removed with sulphur dioxide.
The City of Toronto adds fluoride to the water during
the treatment process to help prevent cavities.

The treated water is tested
regularly to ensure quality.

Filters are made up of layers of graded gravel,

fine sand and carbon or anthracite — a coal-like
mineral. The layer of sand removes fine bits of floc,
algae and silt. Other chemical and physical impurities
and most of the biological impurities (bacteria, etc.)
are removed. The layer of activated carbon removes
taste and odour-producing chemical from the water.
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With the help of high lift pumps, reservoirs, and pumping stations,
water is distributed to homes, apartments, schools and industries.

and collect along the bottom. These are removed
from the water. The cleaner water is left at the
surface to be drawn off through spillways, which
lead to filtering basins.
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