Unit 20 – Local Traffic – an environmental issue

Geography Year 5

What’s going to happen there?

Overview Teacher Introduction:

This is a focused investigation for children who have developed field work skills to determine what could, or is going to, happen to a redundant structure in the local community. The structure could be an old factory, derelict housing, disused railway bridge, underused church, vandalised tennis courts, disused farm buildings etc.

This unit closely follows the objectives of the QCA Geography unit 20 Local Traffic – an environmental issue. Five full lesson plans are supplied. The important sixth concluding lesson is described in the QCA unit and follows, seamlessly, from the fifth lesson in this unit.

This adapted unit encourages children to:

· Identify the location of the redundant structure;

· Identify the specific features and people who will be affected by a change in land use;

· Look at a range of land uses and suggest a variety of uses for either the structure or the land on which it stands;

· Go through a decision making process to decide the most appropriate redevelopment.

In addition, this unit raises the important environmental issue about how we reduce the amount of waste going into landfill sites. In it children:

· Understand the environmental impacts of committing waste materials to landfill;

· Know that it is possible to reuse and recycle redundant resources.

What is the quarry industry doing about reusing and recycling redundant resources?

The Government’s Environment Agency estimate that in 2004 24% of the 434 million tons of waste produced annually is derived from the construction and demolition industry. 

The government, as part of its commitment to European Union policies to reduce both waste and pollution, has responded by introducing taxes on:

a) The amount of waste going into landfill:

b) The tonnage of aggregates quarried.

Both the quarrying and the construction and demolition industry have reacted by developing new processes to recycle building and construction waste into aggregates.

By reducing the demand for new aggregates, the industry is becoming more sustainable i.e. not using assets up today that our children may need tomorrow.

The industries are working hard to support the Government’s drive to bring more recycled aggregates into play and, by 2005, were well on the way to beating the target set for 2011. Significantly, Britain has moved ahead of previous leaders Netherlands in the European aggregate recycling league. 

As well as preventing building and construction waste going into landfill the Quarry Products Industry recycles other industrial by products that could enter the waste stream. Examples include:

· Ash from coal fired power stations is used in some cement and concrete products i.e. concrete blocks.

· Slag from iron and steel production is used in aggregates.

Why do we need to reduce the amount of waste going into Landfill Sites

As a nation the UK has historically been profligate and wasteful with natural resources. For example, in 2002 years more than 80% of household waste was dumped in landfill sites. This compared badly with some of our European neighbours. E.g. Sweden 23%, Denmark 13% and Switzerland 7% (Source: Green Alliance.)

Recently there has been some progress. In 2004 the figure had reduced to 78% (Source: Environment Agency) but there is still scope for considerable improvement.

One explanation for our “throw away culture” is as follows:

The UK has a very diverse geology in a relatively small area. As a nation it has been possible to mine and quarry a wide range of useful minerals. Wherever these minerals have been mined a hole in the ground has been left after the minerals have been extracted. Filling these holes with our waste has been a convenient and relatively easy option in order to reinstate the landscape.

However there are several problems with this strategy.

Two of these problems, land fill sites are running out, and, valuable materials are wasted, are easily understood by most Year 5 pupils. Teachers working in “eco centres” have also found that some children of this age can cope with a more complex environmental problem. I.e. that the way landfill sites are designed, to reduce air and water pollution, can accidentally create methane gas, which may contribute to climate change.

 Land fill sites are running out!

It has been calculated that each UK citizen produces more than half a tonne of household waste per year. www.acrr.org/resourcities/waste_resources
Although this weight of waste has not changed much from the 1930’s, when most waste was ash from open fires, the volume of waste has more than doubled and is increasing. The large amount of waste that our society produces has filled many of the existing landfill sites. For example, Manchester and the North West of England have less than five years supply of landfill available. www.biffa.co.uk
In other areas, our throw away culture has filled many of the local holes in the ground and waste has had to travel many miles in order to be dumped. As an illustration, Bristol sends its city waste by a nightly train to be discarded in former brick making clay quarries in Bedfordshire. www.bathnes.gov.uk/BathNES/environment/wasteandrecycling
Some valuable products are wasted.

Many of the materials that are discarded into landfill site are valuable and were obtained at considerable environmental cost. Metals are one example.

Metals are mined from mineral ores. Some of these ores are common and are distributed widely around the planet. (E.g. iron.) Others, such as gold and silver, are much rarer. Some people predict that the known reserves of some of these ores (e.g. Zinc, lead, copper.) may be exhausted within the children’s lifetime. Other people are less cautious and believe that there are sufficient reserves to last for the foreseeable future. Which ever is true, all of the common mineral ores will be mined at an environmental cost. Some new reserves that are found are likely to be in less accessible places than current reserves. Places such as Antarctica and the ocean floors may need to be exploited. There is the potential for severe environmental damage.

The current metal mining process already impinges on valuable environments. For example, iron ore is mined in Brazil.  There railways and roads, to carry the ore, have cut swathes through vast areas of rain forest. In other areas the legacy of mineral mining is water pollution. In parts of Northern Spain, arsenic, left in bygone mineral workings, has been washed out of them by rainwater. There is severe long term damage to the surrounding environment.

In addition, huge amounts of fossil fuel energy are used to convert mineral ores to a useful end product. The carbon dioxide pollution from production, distribution and manufacture is probably contributing to climate change.

In most cases recycling metals rather than dumping them in landfill makes good economic and environmental sense. Producing aluminium, for example, from the raw mineral bauxite, consumes up to 20 times more energy than recycling existing products (e.g. drinks cans).  

 Landfill sites have to be designed to cope with polluting materials. This can create another environmental problem.

Some of the objects that we use in our daily lives are potentially toxic. Batteries for example may contain mercury or cadmium. When these batteries are thrown away into holes in the ground the poisonous metals they contain have the potential to leach into the surrounding geological formations and pollute underground water supplies. 

Other discarded items can contain hazardous wastes that can pollute the air around the land fill site. For example products containing asbestos fibres are particularly dangerous and are known to cause cancer in those unfortunate enough to be exposed to them.

There are now strict environmental controls on the use of areas as land fill sites. They have to be lined with a waterproof material to prevent hazardous waste leaching out of the site. Clay is commonly used for this purpose. 

Layers of waste are compacted and covered with soil and inert quarry waste to prevent air borne pollution and discourage vermin. 
Most of the waste that originates from minerals does not change significantly once it’s dumped in the landfill site. In the USA black plastic garbage bags full of waste, dumped decades ago have been unearthed. Much of the waste was in “pristine state” and has hardly deteriorated. The evidence is that long after we’ve lived our lives and we have decomposed, our waste will remain. The crisp packet and the super market shopping bag, derived from oil, and discarded so frivolously are more enduring than we are!

However, in contrast, the organic waste that is derived from products made from animals, trees and other plants does decompose in landfill sites. This decomposition of this organic material produces a potentially more serious problem.

Methane!

In order to get as much waste as possible into the land fill sites the rubbish is compacted. There is no point in burying air! In addition, the impermeable barrier around the site prevents liquids from draining out. Land fill sites are in fact poorly managed compost heaps! They are a damp, compact, airless mass. If oxygen is not freely available in the decomposition process of organic materials then the biodegrading organisms produce methane gas. 

In some landfill sites the methane produced is collected and burned. It is either “flared off” and its heating potential is wasted, or it is used as a fuel to heat buildings, water etc.

In other landfill sites the gas escapes into the atmosphere.

Burning methane gas from land fill sites to generate electricity adds more carbon dioxide to the atmosphere and may contribute to Climate Change. However, if methane gas is not burned it probably causes a bigger problem. Methane is believed to be a much more potent Greenhouse Gas than carbon dioxide. If greater proportions of this gas are added to the Earth’s atmosphere then Global Warming is likely to accelerate.

