Acid Rain

Fossil fuels such as coal, oil and natural gas were formed from living organisms.  When they are burned, they release sulphur and nitrogen into the air, which combine with oxygen to form sulphur dioxide and nitrogen oxides.

Sulphur dioxide can damage the breathing system of humans, and is also poisonous to many plants.

Sulphur dioxide and nitrogen oxides dissolve in rain, making it acidic (with a pH as low as 4).  

Acid rain damages plants because it affects the soil in which they are growing, washing out ions that the plants need to grow.  It can wash aluminium ions from the soil into lakes, where it affects the gills of fish and therefore poisons them.

The acid rain also makes the rivers and lakes acidic, so plants and animals that usually live there cannot survive.

Acid rain often affects areas a long way from where the sulphur dioxide is originally released, as it is carried high in the air for long distances.  Coal burning power stations in Britain have produced acid rain that has affected trees in Norway.

Acid rain can be reduced if the number of coal burning power stations can be reduced.  These gases are also produced by the burning of petrol in car engines, but can be removed by catalytic converters fitted to the exhaust system.


Carbon monoxide
Carbon monoxide is a colourless, odourless gas. It is formed when substances containing carbon are burned with an insufficient supply of air.  

The combustion of fuels such as petrol, gas, coal and wood generate emissions of carbon monoxide. 

Motor vehicles are the main source of carbon monoxide pollution in urban areas. The motor vehicles we drive operate on petrol, diesel, or gas. Car exhaust emissions contain carbon monoxide from incomplete burning of fuel in the engine.  Higher levels of CO generally occur in areas with heavy traffic congestion.

Carbon monoxide can have serious health impacts on humans and animals. When inhaled, the carbon monoxide bonds to the haemoglobin in the blood in place of oxygen and is carried through the blood stream. This reduces the oxygen-carrying capacity of the red blood cells and decreases the supply of oxygen to tissues and organs, especially the heart and brain. 

Although carbon monoxide levels in urban residential areas are unlikely to cause significant health effects, indoor sources such as poorly ventilated gas appliances and wood heaters could pose a risk to human health.  

Sewage

The UK population uses around 17.5 million tonnes of water per day, and disposes of 11 million tonnes of wet sewage, every day.

Untreated sewage is broken down by bacteria.  As the bacteria grow and respire, they use up the oxygen in the water causing eutrophication.   Animals in the river will die due to suffocation.

Raw sewage is full of pathogenic bacteria and viruses. Numerous studies have shown that swimming in sewage contaminated water can lead to gastroenteritis, and ear, nose and throat infections. Hepatitis A and typhoid are also possible.

Shellfish grown in sewage contaminated waters can cause food poisoning.  Sewage treatment aims to kill pathogenic bacteria and remove organic matter from the sewage.
Eutrophication
Many organisms live in water such as streams, rivers, ponds and lakes.  Most of them need oxygen for respiration, which they obtain from oxygen gas that has dissolved in the water.  If the amount of oxygen is reduced they will die.

There are two main sources of pollution which reduce oxygen levels – fertilisers and untreated sewage.

Farmers add fertilisers (such as nitrates and phosphates) to the soil to replace the nutrients which crops remove.  Excess fertilisers can be washed into lakes and rivers.  This is called leaching.

These fertilisers cause a process called eutrophication:

· The fertilisers cause algae and green plants in the river to grow faster.

· They grow so much that they block out the light for plants underneath them, which die (competition for light).

· The dead plants become food for microorganisms, which breed rapidly.

· The large population of microorganisms respires, using up oxygen from the water.

· There is not enough oxygen left for organisms such as fish, which have to move to another area or die.

Untreated sewage also causes eutrophication as it provides a good food source for many types of bacteria.

Problems caused by deforestation

1. Leaching and soil erosion

The presence of vegetation provides a protective cover over the soil. Through the nutrient cycle, vegetation helps to maintain the soil fertility. When it rains, nutrients enter the soil. Plant roots absorb the dissolved nutrients from the soil. When leaves fall, small organisms such as worms and insects break down the leaves as they decompose and this returns the nutrients to the soil. Hence, the fertility of the soil is maintained. 

However, with the clearance of the forest, there is a loss of a protective cover for the soil. In soil erosion, the topsoil is being removed or washed away by the higher surface runoff. Soil leaching, a process by which nutrients are washed deeper into the soil, causes the top soil to become increasing infertile over time, so the soil in the deforested area gradually loses its fertility.
2. Changes to rainfall patterns – the water cycle
Trees draw water up through their roots and release it into the atmosphere (transpiration). 
In Amazonia over half of all the water circulating through the region's ecosystem remains within the plants. With removal of part of the forest, the region cannot hold as much water. The effect of this could be a drier climate. 
As trees and plants are deforested, the moist canopy of the tropical rain forest quickly diminishes. Half of the rain that falls in a tropical rain forest is a result of its moist, green canopy. Evaporation and transpiration return large quantities of water to the local atmosphere, forming clouds and precipitation.  Less evaporation means that more of the Sun's energy is able to warm the surface and, consequently, the air above, leading to a rise in temperatures. 
3. Balance of levels of oxygen and carbon dioxide

As the tropical rainforest of the Amazon Basin covers a huge area, its large-scale destruction is likely to have a global impact. As more trees are felled, there will be fewer trees to photosynthesise.  So less carbon dioxide will be taken in, and less oxygen will be given out.
In  addition, the burning of the forest contributes significant amounts of carbon dioxide, nitrous oxide and methane to the atmosphere, thus worsening the greenhouse effect.
