
ENGINEERING

Disaster Response



BIG

 We’ve got shelter, but what's next?

 What do we need to survive? 

https://www.youtube.com/watch?v=r
XepkIWPhFQ

https://www.youtube.com/watch?v=rXepkIWPhFQ


Lesson Focus

 Water purification



How can I be successful?

 I can complete a water filtration 
experiment

 I can complete a water filtration 
experiment and list good and bad points

 I can complete a water filtration 
experiment and give reasons for the 
outcomes (evaluate the experiment)



The Information

Following a natural disaster, water 
supplies may be disrupted and new 
supplies of water need to be set up. The 
problem is to turn a supply of muddy 
water into a supply of clean water, and the 
most common way of doing this is to allow 
the water to drain through a filter bed. 



The Information

There are two basic types of sand filter:

 The type that are usually used as part of a large scale, 
automated water treatment process are known as rapid 
sand filters. They remove suspended particles that make 
the water cloudy, but don’t remove harmful microbes.

 The type of filters typically used where there is not a 
treated water supply are called slow sand filters, and take 
much longer to filter the water. They include a type known 
as biosand filters, where the process also removes most 
potentially harmful microorganisms. They run for a few 
hours each day to provide enough water for a single 
household . The low flow rate allows microorganisms to 
adhere to particles of sand throughout the filter. The water 
in the first few centimetres at the top of the filter contains 
enough oxygen for the microbes that feed on other, 
harmful microbes to survive there.



The Situation

 You have been asked to trial four 
different small-scale filter arrangements 
that could be set up with readily-
available plastic drink bottles, and 
produce a short report about what you 
have found out. The water being treated 
will be fairly muddy, but the water 
produced by the filter in normal 
operation should be clear.



The Challenge

Evaluate the performance of different sand filters. The four filter 
arrangements will all use the same size of fizzy drinks bottle, but use 
different materials for the filter media.

 1. Make sure the bottle cap is screwed on: it should have four small holes 
in it.

 2. Roll a piece of scrap paper or card to create a cone. Place it into the 
upturned bottle to make it easier to pour in the sand or gravel without 
spilling.

 3. The first filter is just sharp sand. Pour the sand into the filter until it is 
about 10 cm from the open end.

 4. Attach the bottle to the support stand using two clamps, one around 
the neck of the bottle, the other near the top of the sand layer. You can 
hold it in place more securely if you also wrap a piece of gaffer tape 
around the bottle and the stand.

 5. Set up the other filters in the same way, filling to 10 cm from the top of 
the filter, but with the following materials:

 10 cm depth of gravel first, then sharp sand on top a mix of gravel and sharp 
sand

 10 cm depth of gravel first, then play sand on top.



The Challenge

 6. Place each filter in a tray or bowl on the floor, with 
a clean collecting container underneath the filter 
outlet.

 7. Place the container of muddy water on a stool or 
bench above the filter.

 8. Open the tap, so that water runs slowly into the 
filter. Adjust the flow from the tap to keep the water 
level in the filter steady at about one centimetre or so 
below the top of the filter bottle.

 9. How long does it take for the filtered water to drip 
through and fill the container, and what does it look 
like? When the container is full, replace it with a 
clean, empty container.



The Challenge

 10. Keep doing this until the water is running clear for two 
successive containers. Make a note of how long it takes to fill 
each container.

 11. How much water did you need to run through the filter before 
the water ran clear? How much filtered water would the filter 
produce in an hour if you left it running?

 12. Present a short report or presentation that gives brief details 
of:
 how you carried out the tests you used in your evaluations and what 

the results were

 what you discovered and what conclusions you reached

 changes you might make to improve the performance of the filter.

 13. A typical biosand filter can filter 12 to 18 litres of water per 
hour. Look at the diagram of the biosand filter on the support 
sheet. What are the differences between your best filter and the 
biosand filters that are actually used to provide clean water?



Plenary

 Why is some of the water still dirty?

 Could we drink the water now? Why?

 Could we think of any improvements to 
the stand? 

 Could we think of any improvements to 
the filter system? 


