Lesson 3: What’s going to happen to it? “Knock it down!”  

Prior Knowledge / Work:

It would be useful if the children had a basic understanding of:
Some of the recycling processes of materials they use (E.g. paper or glass.);

The way some items are commonly reused. (E.g. clothes in a clothes banks)

Learning Objectives:

· To know some of the environmental problems associated with disposing waste in landfill.

· To know that waste building and construction materials can be reused or recycled.

· To use and understand a “flow diagram” and know that it is a useful way of explaining a process.

Subject Links:

· Mathematics: Processing, representing and interpreting data. (POS Ma4 2a,2c)
· Education for sustainable development.
Resources:

· ICT, the Virtual Quarry and the four visual aids supplied for this lesson downloaded from this website. A picture of the redundant structure needs to be pasted onto each visual aid.

· An enlarged paper copy of Visual Aid 4.

· A copy of Worksheet 1 for each child.

Background Information:

This lesson uses a progressively developing “flow diagram” to explain what happens to materials removed from a demolished structure.

The flow diagram 

The flow diagram uses:

· Rectangular “text boxes” to explain the processes in each stage of the operation;

· Rhombus shapes to indicate where decisions in the process are taken.

Reuse or recycle

Some children interchange the terms reuse and recycle.

Reuse is used to describe particular objects that are used again, without substantial change, for either an identical, similar or different purpose to that which was intended. Examples:

· Glass milk bottles are reused many times for their intended purpose;

· Wooden pallets can be reused for transporting “palleted” items or reused as the sides of a compost heap.

Recycle is used to describe materials that are processed back into an original state for processing into new, maybe different objects.

An example would be a used children’s school exercise book. This could be recycled and then used to make a newspaper.

Recycling the construction and building waste.

There are many ways of recycling building and construction waste. A comprehensive collection of case studies can be viewed on www.aggregain.org.uk/demolition/demolition_new_build_best_practice/index.html
Many of the different ways to recycle and reuse building and construction waste is a significant part of the companion Geography unit The Sustainable Olympics on this website.

One method of recycling this discarded material begins by screening the construction waste in a working quarry. The waste passes on a conveyor in front of a team of workers who manually remove wood, plastic and metals to be reused, recycled or, as a last resort, committed to landfill.

The remaining waste of brick, stone, concrete etc. is then crushed and sorted in the same way as primary (new) quarried materials. It can be incorporated in blends with new materials. 

The larger sized particles are now extensively used in asphalt, road and building foundations, concrete etc. 

Children will be interested to hear that the smaller particles can be blended into soils which are often used in reinstatement projects in urban or post industrial settings. These “Manufactured soils” conserve agricultural soils which may have previously been removed for these purposes. The soils have been used in such high profile places as the Millennium Dome in London and the Eden Project in Cornwall. The latter, built in a former china clay quarry, imported soil made from different blends of recycled building and construction waste, clay, sand, bark chippings and organic matter. www.hanson.co.uk/Products-Services/Aggregates/Recycled
This recycling process described above is also carried out in locations other than quarries. Mobile recycling facilities are often taken to demolition sites. It makes better environmental and economic sense to recycle building and construction waste into aggregates and use it again on site.

Some children will have seen mobile recycling facilities operating on local roads. When the road surface is re-laid the existing surface is planed off and removed. The road becomes a temporary horizontal quarry as the “planings” are recoated with bitumen and incorporated into the new road surface.

Reusing Building and Construction waste

Only about 6% of the annual building and construction waste is reused whereas nearly 50% is recycled.  In the hierarchy of waste minimisation strategies reuse is usually preferable to recycling because there is often less energy expended in producing a useful end product.

Reusing building and construction waste has been hampered by two linked problems.

1. Most buildings are not designed to include end of life dismantling. Although it may be relatively easy to dismantle and reuse timber, plastic and some kinds of boarding, other materials such as plaster and tiles are much more difficult to remove and reuse. Materials, such as plaster, can actually contaminate the brick or block surface to which they adhere and make even recycling difficult. 

2. Demolition contractors assert that it can take between two and ten times as long to deconstruct a structure rather than demolish it. In addition, there may not be a market for some of the items that have taken time to remove. So, as long as labour costs remain higher than landfill disposal charges demolition will be the preferred option. www.greenspec.co.uk
However developments to alleviate some of these problems are taking place. For example, 

Laser technology has been developed to more speedily separate bricks from cement mortar. In addition, both the costs of landfill and energy are likely to increase, making the reuse of building and construction materials more economically viable. www.umist.ac.uk/news/articles
Activity:

Tell the children that they are going to think about some of the things that could happen to the redundant structure. 

Show the children Visual Aid 1.

Explain that:

· Decisions will need to be taken about what to do with the structure;

· It can be useful to show these decisions on a diagram as shown in the visual aid;

· In this diagram decisions will be shown in rhombus shapes;

· The first decision will be whether the structure is knocked down or reused.

Tell the children that this lesson will just look at what might happen if the building is knocked down. They will think about ways to reuse the structure or the space in another lesson.

Show the children Visual Aid 2.

Explain/discuss that:

· If the structure is knocked down a decision will need to be taken about what to do with the materials that are left after demolition;

· If the materials are to be “thrown away” they will probably go to a landfill site.

Discuss the reasons why:

· Landfill has been the preferred destination for so much of our waste;

· There is a need to reduce the amount of waste going into landfill.

Elicit the information that many landfill sites are disused quarries and that much of the waste from the demolished structure would be returning back to the ground from which it was quarried.

Show the children Visual Aid 3.

Explain/discuss that:

· If demolition materials are not thrown away in landfill there is another decision to be taken;

· Some parts of the structure( Bricks, wood, stone etc.) can be cleaned up and reused;

· Some materials that are not reused can be recycled. A small amount has to go into landfill;

· There are environmental benefits and implications for employment if objects are reused or materials recycled.

To reinforce the difference between the terms reuse and recycle discuss in terms of children’s daily experience:

· Other objects that are reused (Clothes, milk bottles, etc.) or could be reused if people chose to do so (Plastic shopping bags, school worksheets etc.).

· Materials that are recycled (Glass, aluminium, steel, some plastics. etc.).

Show the children the enlarged paper copy of Visual Aid 4.

Explain/discuss that if demolition materials are to be recycled they can be:

· Processed on site by mobile recycling machinery;

· Taken to a place such as a quarry where recycling machinery has been installed.

Show the children the Virtual Quarry. The complete sequence will reinforce the information that many construction materials are originally obtained from quarries.

Focus on the sequence in the Virtual Quarry that shows:

· Demolition materials entering the quarry;

· Mixed materials being screened and sorted to eliminate materials to be recycled elsewhere or discarded into landfill;

· Bricks, stone, concrete and glass being separated and crushed;

· The crushed material being sieved and sorted by size;

· The recycled material being sold or incorporated with virgin (new) rock material for use in new products. 

Now use Visual Aid 4 to revise this sequence.

Explain how the recycled materials are used in soil, concrete, fill, foundations, etc.

Give each child a copy of worksheet 1.

Show them how they can use the Visual Aid to help them answer each of the three questions.

Discuss a full and comprehensive solution to the first question as an example.

Let the children complete the worksheet.

In the plenary session role play the parts of the landfill site owner and the two buyers. Ask the children the questions on the worksheet.

Get different children to read their answers, helping children to verbally clarify any written answers that don’t seem clear.

