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Aim
To design and test a model landfill that minimises groundwater contamination by controlling
water flow through soil and waste materials.

Materials

Per class or group:
e Clear plastic container or takeaway container
e Piece of cloth to line the container
e Alarge vase or tall plastic container

Sand, gravel, and/or soil

Clay or plastic liner (e.g. cling wrap)
Sponge or paper towel (to represent waste)

Food colouring (to represent contamination/leachate)
Water (in a small watering/sprinkling can)

Cups or trays to collect drainage
e Straws or tubing (for drainage systems)
Blu Tack

Safety Notes
e Clean up spills immediately (slip hazard).
e Wash hands after the activity.

Method

e Set up equipment following your teachers’ instructions.
Place sand in a clear container, make a hollow and put waste material in it (sponge) to
represent a landfill.

e Drop food dye on the sponge to represent contamination.
Sprinkle water over the landfill using a watering can. This represents heavy rainfall. Wait for
water to drain.

e Ingroups, redesign the landfill to reduce contamination. Add features such as:
o Aliner (clay and/or plastic liner)

o Aliner with leachate drainage (figure 9)
O A cover (cap) to reduce rain infiltration
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Figure 9: Example landfill solution showing an impermeable
liner and drainage tubing to collect leachate before it can
contaminate groundwater.

e Repeat the experiment and compare how effective the new design is at preventing
contamination.

Results

Record:
e Colour of water reaching the bottom (contamination level)
e Differences between initial and improved designs
e Effectiveness of different materials (e.g. clay vs sand)
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Discussion

1.

How did water move through your landfill model?

Which materials were most effective at stopping contamination (coloured water collected in
cups)?

How does rainfall (linked to the water cycle) affect landfill systems?

Why is controlling groundwater contamination important for ecosystems and communities?

How do engineers design landfills to manage water flow and protect the environment?
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6. How might increased rainfall due to climate change affect landfill performance?
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