Permeability, Porosity 
Names:

From: Heather Kokorowski, Associate Faculty, Geology and Natural Sciences @ http://earthweb.ess.washington.edu/~hdheuser/teachingpage/110/Labs/Lab4_Porosity.pdf 
Prediction:

1. Definitions:

a. Porosity:

b. Permeability

2. Examine the three sediments samples: gravel, sand, and gravel/sand mixture. Then make a couple of predications:

a. Which of the samples do you think will have the highest porosity? Why?

b. Which of the samples do you think will have the highest permeability? Why?

Instructions for Measuring Permeability

1. Add 100-ml of your sediment to your graduated cylinder. 

2. Measure the height of the cylinder (cm) from the bottom to the 100 ml mark (or the top of the sediment if you are slightly off. Record this value in the Lab Worksheet.

3. Fill the second 100-ml cylinder with water.

4. One person should start timing as another begins pouring the water into the sediment-filled 100 ml cylinder. When water reaches the bottom of the cylinder, stop the watch and note the time. Record this in the Lab Worksheet.

5. Calculate the flow rate (permeability) in centimeters per second (cm/sec) and record it in the Lab Worksheet.

6. Empty the cylinder into the return bucket and rinse.

Instructions for Measuring Porosity

1. Empty the wet sediments from your 100-ml graduated cylinder into your return bucket, dry, and then refill it with dry sediment to the 100 ml mark as before.

2. Fill the second 100-ml cylinder with water. Slowly pour the water into the sediment-filled 100-ml cylinder, allowing time for water to seep through the sediment, until the water reaches the 100-ml mark of the cylinder (the top of the sediment).

3. Determine the volume of water remaining in the second 100-ml graduated cylinder and record it in the Lab Worksheet.

4. Determine the volume of pore space in the sediment and record it in the Lab Worksheet. This is done by taking: 

(100-ml) – (remaining water volume) = volume of pore space (ml)

5. Calculate the porosity of the gravel: 

(Pore space/total volume of sediment) x 100 = % Porosity.

6. Empty the cylinder into the return bucket and rinse.
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Questions:

1. Which of the sediments had the highest porosity? (Did this match your prediction? If not, suggest a reason why.)

2. Which of the sediments had the highest permeability? (Did this match your predication? If not, suggest a reason why.

3. What effect does grain size have on sediment permeability and flow velocity?

4. What effect does grain size have on sediment porosity?

5. What effect does grain sorting have on porosity and permeability?

6. Water wells are sunk into aquifers, units of rock that store and transmit water, meaning they have good porosity and high permeability. Which of the four sediments would make the best water source for water well? Why?

7. Imagine that a tanker truck carrying pesticide rolled over and spills its contents on each of these four types of sediment. Describe how the four aquifers would be affected differently by the spill.

Conclusion:

