BEYOND FAIR TESTING:  AIR POLLUTION  ENQUIRY C (PATTERN-SEEKING ENQUIRY)





Do you know what factors affect the quality of the air where you live? 

To answer this question, in Activity 1.1C you are going to collect data about the quality of air over a long period. In Activity 1.2C you will begin to look for patterns in the data and in Activity 1.3C you will design an enquiry to explore patterns in the data.

In this activity you collect and record a lot of first-hand data about the quality of air and the weather outside. You also use the internet to collect information which is not available from first-hand measurements. In the following activity you will be using the data to look for factors which affect air quality.


Exercise 1: Measuring the quantity of rain, its pH and contaminants

Measure the daily quantity of rainfall in a rain collector gauge; measure its pH in a separate acidity gauge.
Date


· Record the date when you are making the measurements in your Class Data Sheet.

Quantity of rainfall

· Use the rain gauge.
· Measure the depth of the water at the same time of day each day.
· Record the depth of rain that fell since the previous day in your Class Data Sheet.


pH of rainfall

· Use the acidity gauge.
· Measure the pH of any rain collected by using indicator paper or a pH meter. 
· Record the pH in your Class Data Sheet.
· Look at the water collected: record any contaminants in your Class Data Sheet. Remember to replace the plastic bag before you put the gauge back.

Exercise 2: Finding the NO2 and SO2 levels

It is important to record the levels of nitrogen dioxide (NO2) and sulfur dioxide (SO2) at the same time each day as the level of these pollutants changes hour by hour throughout the day.

Date

· Record the date when you are making the measurements in your Class Data Sheet.

Concentrations of NO2 and SO2
Go to the UK Air Quality website, at: http://www.airquality.co.uk/archive/index.php
· On the map of UK, click on the area where your school is 
· Click on ‘For More Information >CLICK HERE< ‘

· A new map appears with the monitoring sites in the area you have selected. Decide which measuring site is the nearest to your school. Click on to that site. You will also have to click on either ‘last hour’s data’ or ‘weekly graphs’ before you click on ‘SUBMIT’

· If you use ‘Last hour’s data’, record the concentrations of NO2 and SO2 in your Class Data Sheet.

Alternatively,

· If you use ‘Weekly graphs’, you will have to be more of an investigator. On the weekly graphs, you will see a week of dates, with 24 lines between each date on each graph. The axis mark for each date is written at midnight of that day: for example, if you need to find the pollution level for 10am on March 10, you will have to count ten lines from the line where the 10/3 is written, and then look at the number written on the y-axis on the left side.
· You need to do this for both pollutants. Record the concentrations of NO2 and SO2 in your Class Data Sheet, along with the dates when these levels occurred.
If both concentration levels are not available for the site you selected, choose another one nearby.

 



Exercise 3: Weather data

The weather affects the transport of pollutants in the air and chemical processes that turn certain kinds of air pollution into acid rain. 
Wind direction, Wind speed, Temperature
You can collect the data in two ways:

1. You can get first-hand measurements:

Measure and record the wind direction, wind speed and temperature in your Class Data Sheet.
Remember! It is important that the time of day is the same every time you gather data.

Alternatively,

2. You can get this information from the Internet.

Go to the UK Met Office website: http://www.met-office.gov.uk/education/archive/uk/
· Go to the date you need information for and click on the time that your class has chosen for recording the weather data each day.

· A new page will come up with a long list of cities and towns across the UK, grouped by regions. Find the nearest location to where you are.

· Record the wind speed, wind direction and the temperature in your Class Data Sheet.

Weather type, Rain Type, Hours of sun
Use your observations of the weather over the last 24 hours and record the type of weather, the rain type and the hours of sun in your Class Data Sheet.



Exercise 4: Where is my school located?

The levels of pollution in the air depend on where the air has come from. 

Find out and record the following information:
Direction and distance of your school from the coast 
Direction and distance of your school from the centre of the town
Look up this information in local maps and books.
Record the information in your Class Data Sheet.
Direction and distance of your school from the nearest power station

Go to http://www.naei.org.uk/mapping/mapping_2001.php
· Type in your post code (the whole code, not just the first part) and click ‘go’
· This will identify nearby ‘point sources’ of pollution and how much they produce. A ‘point source’ is a single source of pollution, such as a factory or power station. If there are no appropriate ‘point sources’ within 5km of your school, you can choose a bigger radius and try again
· Convert the distance of the nearest power station from your school into miles and record it in your Class Data Sheet
· Record the name of the nearest power station in your Class Data Sheet
· Look up in books and local maps the direction from the power station you identified to your school. Record this information in your Class Data Sheet


Whether pollution gets trapped in a particular site depends on the geography of that site. 
Use your Class Data Sheet to record whether your school is on a plateau, a hill top, a flat plain, a mountain, a valley bottom or a valley side. 
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For the acidity gauge, use a clean jam jar or a plastic beaker.


Line the inside of the container with a new plastic bag each day. Do not touch the inside of the plastic bag. Use a different plastic bag as a glove to push the plastic bag into the container. Hold the plastic bag in place with a rubber-band around the edge of the container. 


Place the pH gauge in an open area away from buildings or trees and fix it to a post so that the height from the ground to the top of the collector is more than 150cm.








To make a rain gauge, take a clean and empty 2-litre plastic drinks bottle. Cut off the upper third of the bottle (Check with your teacher before you do this). Use the top portion to act as your funnel. Turn it upside down and fit it inside the bottom part of the bottle. Tape a clear plastic ruler against the bottle to provide a scale. Pour enough water in the bottle so that you can see the water surface clearly, well above the curvy bottom part of the bottle and above the lowest mark on the ruler. (The mark the water surface is level with is your ’zero reading’; the reading should go up by the same number of scale markings every time you add the same amount of water, but the odd shape of some plastic drinks bottles could distort this if you start too low down.)


Place the rain gauge in an open area away from buildings or trees and fix it to a post so that the height from the ground to the top of the collector is more than 150cm. 
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