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	Properties of rocks

	
	
	

	What sort of rock would be best to drill through when constructing underground sewage tunnels?


	Subject(s):  Science, Design & Technology, Mathematics
Approx time: 60 mins
	
	Key words / Topics: 

· rocks

· geology

· applications and implications of science and technology

	
	
	

	Suggested Learning Outcomes
	
	

	· To be able to identify from a geological survey map, the bedrock on which the students’ town is built
· To be able to investigate the properties of rocks in order to identify a sample of rock
· To interpret data on rock hardness and drilling capability of different drill heads to decide how easy it will be to drill a sewage tunnel under the student’s town

	

	Introduction
	
	

	The activities accompany the Shifting Sewage film which looks at the sewage tunnels being built under London. These activities have been designed for both mathematics and science and can be delivered either independently or through a planned sequential approach.

The study of rocks can be made more relevant to the students by making a connection between the rocks they investigate in their science lessons and the rocks they would find in their local area. This will encourage the students to think about the implications that any potential large-scale tunnelling and boring work might have on the bedrock on which their town is built.



	Purpose

	This starter activity provides a quick, engaging introduction to a lesson, focusing on the link between sewage and the underground tunnel system. It encourages students to think about the role of engineers in providing sewage tunnels under certain areas, as well as addressing the objections and concerns that the local residents may have. 

	
	
	

	Activity
	
	Teacher notes

	A local water company has asked for an investigation into the feasibility of digging a tunnel underneath your town to alleviate the strain on the present sewage system by directing the excess sewage to a treatment works on the outskirts of your town.

1. Acquire a geological survey map. The map illustrates the bedrock geology while the book explains what the map shows. Look at the main rock type under your town. Students draw a profile to show the rocks engineers would have to drill through to dig the tunnel.

2. Using samples of rocks, including their own local rock, students carry out simple tests to investigate the properties of rocks. Write a short paragraph describing the properties of the local rock for the engineers.

3. Using the table of data collected, students explain which of the rocks they think would be easiest to drill through.
	
	

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Using all of the information that students have gathered together during this activity on rocks and drilling. Try to get them to consider the questions below. 

· Do you think it would be easy to drill a sewage tunnel under your town? 
· What problems might an engineer come across? 
· How could they overcome some of the objections that might be raised by local residents?
	
	

	
	
	

	Resources
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 Shifting Sewage film
·     Projector/Whiteboard

·     Possible rock samples: chalk, clay, slate, mudstone,   

    marble, granite, basalt, sandstone, conglomerate

·     Copper coin and a knife or a nail 

·     Small bottles of Hydrochloric acid 1 mole
·     Water bottles

·     Measuring cylinders and pipettes

·     Geological survey map
	
	

	
	
	

	Additional websites
	
	

	· Thames Tideway Tunnel: https://www.tideway.london/ 
· Thames Water: http://www.thameswater.co.uk/536.htm

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· ACTIVITY: Expanding Populations
· ACTIVITY: Properties of rocks 
· ACTIVITY: How Much Waste?
Main (Options)

· ACTIVITY: Sewage Tunnels
	Extension (Options)

· ACTIVITY: How Much Sewage?
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used
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	· The story Shifting Sewage/Controlling Floods
· How it works? Infrastructure Complexity
· Who makes it work? Sian Thomas


	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 3c, 3d, 22a, 22b, 22c
Design & Technology 

· KS3 3d, 4a
	Northern Ireland

Technology & Design

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively

(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Identify product needs and pursue sustainable harmonious design solutions in a local outdoor/indoor context

· Education for Sustainable Development

Learning Outcomes

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate

	Scotland

Technologies
· TCH 3-02a
	Wales

Design & Technology

· 3.1

	
	


	Assessment opportunities

	· AF1, AF2, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	>   Effective participant




