Water Cycle Lab

This lab should be done in conjunction with the “Down on the Farm, Down in the water” information sheet and the U.S. maps of aquifers and agricultural areas

The purpose of this lab is to simulate how water can become polluted, compare the location of U.S. agricultural areas to the location of major aquifers, and to create filtration systems to clean polluted water.

Part 1 – Water pollution

Materials:

3 cups, 1 with holes in the bottom for drainage

Water

Fertilizer

Soil

Triple beam balance

Spatula

Filter paper

Graduated cylinder

Masking tape

Part 1 procedure – This part of the lab will simulate rain water, runoff, soil, and the pollution of aquifers

1. Use a graduated cylinder and fill one cup (cup A) with 100 mls of water, label “Cup A” 

2. Place a piece of filter paper on the triple beam balance and find its mass – record this number on your data sheet

3. Use the spatula and mass out 2 grams of fertilizer (be sure to take into account the mass of the filter paper) – Record the total mass of BOTH the filter paper and the fertilizer on your data sheet.

4. Calculate the mass of fertilizer you used and record on data table

5. Add the fertilizer to the water in cup A and stir with spatula

6. Set cup A aside for later

7. Find the mass of the cup with holes in the bottom, label ”Cup B” – Record in data table

8. Fill Cup B about half full of soil

9. Find the mass of cup B with soil in it – Record in data table

10. Calculate the mass of the soil alone – Record in data table

11.  Hold the cups as demonstrated by your teacher (with Cup C underneath Cup B)

12. Carefully pour the rainwater/runoff into the soil.  

13. Observe whether or not the fertilizer leaches out of the soil and into the aquifer (cup C) Record your observations regarding the quality of water in the aquifer.

14. Reweigh cup B and record in your data table 

15. Calculate how much water  and fertilizer the soil absorbed - Record

16. Place all 3 cups aside for the 2nd part of the lab

Part 2 – Cleaning the water using filtration devices
Materials:

Straws or plastic tubes

Pieces of cotton

2 beakers

test tube clamps

funnel

Various filtration materials

Procedure:  Creating the filtration devices, Cleaning the water

1. Get either two straws or two plastic tubes

2. Stick a piece of cotton in one end of the straws/tubes

3. In the other end of the straws/tubes, create filtration devices by pouring in a combination of filtration materials provided by your teacher – do NOT use a lot of any 1 material.

4. Sketch the two filtration devices your team has created in your data table.  Label the layers of materials used in your devices.

5. Hold each filtration device (or use test tube clamps) over separate beakers with the cotton side down

6. Pour a little of your polluted aquifer water from Part 1 of the lab (Cup C) through a funnel into both of your filtration devices and let the water work its way through them and into the beakers.  GO SLOW – THIS WILL TAKE AWHILE!

7. Observe whether or not your devices seem to clean the water.  Record your observations on your data table.

8. When the water has finished going into your beakers, label them with your group members’ names and set them aside where the teacher has indicated.  Make sure you know which beaker came from which filtering device.

9. When all groups are ready, move around the room and put the beakers in order of least clean to most clean

10. Observe what filtration method worked best OUT OF THE ENTIRE CLASS.  Describe this method on your data table

11. Clean up – Do NOT pour anything down the sink without asking the teacher.  Each item in this lab needs to be disposed of differently.  Listen carefully to instructions

Water Cycle Lab Data table 

Name ____________________________________ __________________

Part 1 – measurements

Mass of filter paper


Mass of BOTH


Mass of fertilizer used


Mass of empty cup B


Mass of Cup B + Soil


Mass of Soil alone


Description of the quality of water in aquifer (Cup C):

Mass of Cup B


Subtract (–) mass of cup when empty


Total mass of water and fertilizer the soil absorbed


Part 2 – Cleaning the water

Sketches of the two filtration devices you created – label all layers of materials:

Description of the best filtration device in the class:

Conclusions and questions – Answer these in your lab report

1. Explain why farmers who farm several acres of land use fertilizer on their crops?

2. Describe how fertilizer that farmers and other people use on their land can end up polluting water.

3. Compare the U.S. maps of agricultural areas and areas with aquifers, what is the relationship between these areas?

4. Why can nitrogen be especially dangerous if it gets into drinking water?  Give specific examples of health problems.

Final summary – Don’t forget this!  Make sure you discuss the main concepts and your filtration devices.  Make it sound like a textbook!

