
 
 
 
Environmental Education Activity 
 
 

Water Filtration 

Age/Grade Range 
●​ Age 16+ 

●​ Grade 11 and 12 

 

Group Size 
●​ In pairs or groups of 3 

 

Time 
●​ Prep time: 15 minutes 

●​ Activity: 75 minutes 
 

Materials 

●​ Cotton balls (Replaceable with coffee filter) 

○​ 4 per group (1-2 coffee filters)  

●​ Plastic funnel (Replaceable with empty soda bottle cut in half) 

○​ 1 per group 

●​ Scissors/box-cutter knife (if using plastic water bottles) 

○​ 1 per group 

●​ Fine sand 

○​ 50mL per group 

●​ Coarse Sand 

○​ 50mL per group 

 

 
 
 
 
 
 
 

Topic 
●​ Water Filtration 

Objective / Learning Goals 
●​ Understand how basic water 

filtration systems work and 

how these principles can be 

applied to removing turbidity 

and suspended particles 

from water sources. 



 
●​ Gravel 

○​ 50mL per group​  

●​ Charcoal (helpful but not essential) 

○​ 25 mL/group 

●​ Clear glasses/beakers 

○​ 2 per group 

●​ At least 200mL of dirty water per group which can be made by stirring soil into the 
water (best if water is warm and the water sample contains larger particles such 
as pebbles and organic matter) 

○​ This can be mixed in one large bin or bowl 

 

Set Up 

1.​ The activity can be completed anywhere, but best suited for science lab or area 
that can get dirty/be easily cleaned 

2.​ Mix dirt from anywhere outside (best if it contains pebbles or organic matter) into 
warm water to be used as the dirty water sample.  

3.​ Open slideshow and lesson introduction 

4.​ Divide class into groups of 2-3 and provide each group with the required 
materials. For a shorter set up time they have bins of each required material and 
one at a time each group can come up and collect their materials and bring it 
back to their spots. 

 

Curriculum Connections 
●​ Environmental Science 11: 

○​ Aquatic, abiotic characteristics (turbidity) 
○​ Benefits of ecosystem services (water purification) 
○​ Human actions and their impact on ecosystem integrity 

 



 
●​ Environmental Science 12:  

○​ Water quality parameters (turbidity) 
○​ Adaptations (effects of changing water quality on filtration infrastructure) 

●​ General: 
○​ Formulate physical or mental theoretical models to describe a 

phenomenon 
○​ Co-operatively design projects with local and/or global connections and 

applications 
○​ Implement multiple strategies to solve problems in real-life, applied, and 

conceptual situations 
○​ Collaboratively and individually plan, select, and use appropriate 

investigation methods, including field work and lab experiments, to collect 
reliable data (qualitative and quantitative) 

○​ Demonstrate a sustained intellectual curiosity about a scientific topic or 
problem of personal, local, or global interest 

 

Introduction to the Lesson 
1.​ Begin with a slideshow (linked here - or see attached?) to introduce the concept 

of turbidity, the challenges it creates, a brief case study, and how the filtration 
process works. 

a.​ The title slide shows areas with higher sediment loads in Great Slave lake. 

b.​ Slide 2 overviews turbidity and why removing suspended particles is 
necessary in the early phases of water treatment. 

c.​ Slide 3 describes the issue of higher sediment loads in the Mackenzie river 
due to permafrost melting which causes land slumps. Permafrost thaw is a 
result of rising global temperatures. When there are slumps that fall into 
the river basin, their sediments are picked up by the current and carried 
downstream communities which rely on the Mackenzie for their water 
supply.  

d.​ Slide 4 provides concise descriptions of the 6 most basic turbidity removal 
techniques. The chemistry side of separation can be discussed here with 
boiling techniques, chemical treatment, and coagulation and flocculation in 
particular. 

 

https://docs.google.com/presentation/d/1-9rbwCQuhmHI5w3v6K391Exdzt2J0bwpy_JqvUzQr5s/edit?usp=sharing


 
e.​ The final slide goes more into depth on what mechanical separation is 

along with a brief description of what the filtration activity will entail. When 
explaining this part, reinforce the fact that filtration is only one step of the 
water cleaning process, but is necessary to ensure further purification 
techniques are effective. 

2.​ Initiate the activity by explaining how students will be preparing their own gravity 
powered mechanical filters. In industrial settings, pumps are often used to push 
water through different filters, some of which are made up of materials which 
chemically remove other particles and substances in the water as they pass 
through. 

3.​ Proceed with activity as described below.  

4.​ Once the activity has finished, proceed with the lesson conclusion and review. 

 

Lesson Activity  
●​ Begin by letting students collect all required materials.  

○​ If plastic bottles are used instead of funnels, students should cut the 
bottle in half about ¾ of the way from the mouth. We recommend 2 liter 
pop bottles. 

●​ Once all materials are obtained, students will place the coffee filter or cotton balls 
at the bottom of the cut bottle or funnel, making sure the entire hole at the 
bottom is covered. Then they will begin layering by particle size, so first the 
crushed charcoal, then fine sand, coarse sand, and then gravel.  

●​ Next Students will get their dirty water sample in their one beaker and ensure it is 
fully mixed. They should make observations on the color of the water and the 
amount of visible, suspended particles.  

●​ One student from the group should hold their water filter over top of the empty 
beaker as another group member slowly pours the dirty water into the filter. Once 
all the water has been filtered, ask students to make observations on color and 
visible suspended particles. Students can then carefully remove and dispose of 
each layer at a time and observe what types of particles were separated at each 
level of the filter 

 



 
 

Lesson Conclusion and Review  
●​ Guiding Reflection Questions 

○​ How might we improve this filtration process using only a mechanical filter? 
By doing some research what are some common materials used to filter 
out even smaller particles than what was filtered in the activity? 

○​ How do you think increased turbidity and sediment load in water sources 
can negatively impact pre-existing filtration systems? How might this affect 
communities, and particularly smaller communities or individuals who may 
not be able to afford upgrades to their treatment processes? 

 

Additional Resources  
●​ Turbidity - US Environmental Protection Agency 

●​ Government of NWT - Turbidity Test Procedures 

●​ Similar Activity from National Geographic 

 
 
 
 
 
 

 

 

https://www.epa.gov/system/files/documents/2021-07/parameter-factsheet_turbidity.pdf
https://www.maca.gov.nt.ca/sites/maca/files/resources/turbidity_procedures.pdf
https://kids.nationalgeographic.com/books/article/water-wonders

