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Soil Permeability 

In this investigation, students will determine the permeability of the soil at their   
monitoring site by calculating infiltration rates. This information will be useful in    
predicting the potential for flooding, erosion and the likelihood of vegetative growth 
at their site. 

Time: 45 minutes 

When: Throughout the monitoring 

season 

Suggestions:  Compare infiltration 

rates in different seasons and at      

different places in your  monitoring 

site (i.e. riparian zone vs. upland,    

forest floor vs. trail) 

Learning Objectives:  

Students will demonstrate the ability 
to: 

 define soil permeability and    
compare the permeability of    
different types of soils to            
understand their physical        
properties. 

 calculate infiltration rates of soil. 

 collect and analyze data, use data 
tables and graphs to describe   
patterns in nature.   

 explain the relationship between 
soils, permeability, erosion and 
water quality. 

Materials: 1 large metal coffee can, 
can opener, duct tape, 1L plastic soda 
bottle, block of wood (12-inch 2x4), 

What is the relationship between soil permeability and 
water quality? 
 
The permeability of soil describes how water (or other liquid) 
and air are able to move through the soil. In the case of rainfall 
or irrigation, water moves very easily through highly permeable 
soils and very slowly through soils with low permeability. The 
permeability of a soil can be determined by calculating its       
infiltration rate.   
 

Soils with sandy textures have large pore spaces that allow   
rainfall to drain very quickly through the soil. Sandy soils are 
known to have high permeability, which results in high           
infiltration rates and good drainage. Clay textured soils have 
small pore spaces that cause water to drain slowly through the 
soil. Clay soils are known to have low permeability, which results 
in low infiltration rates and poor drainage.   
 

As more water fills the pore space, the air is pushed out. When 
all pore spaces in the soil are filled with water, the soil becomes 
saturated. The roots of many types of plants are not able to  
survive in saturated soils. Saturated soil on level ground results 
in standing water which can cause flooding. Saturated soils on 
sloping ground results in runoff, and may lead to an increased 
volume of water entering a body of water. This condition can 
result in erosion and flooding, as well as an increased level of 
pollutants entering the body of water.     
 

The water table is the surface below ground where water-
saturated soils meet air-saturated soils. How deep this zone is 
changes from season to season and from year to year because 
rainfall and vegetation change; in wetter years, the water table 
moves up closer to the surface. If you are putting in a well for 
your home, you are definitely interested in where the water   
table is. The deeper the water table, the more it costs to put in 
the well. 

Vocabulary: permeability/permeable, impermeable, pore 
space, drainage, saturated, infiltration rate, runoff, erosion, 
water table 

Standards: 

     NGSS (DCI): 

 Elementary: ESS2.A 

 Middle:  ESS3.A 

                     LS2.B 

  Refer to standards matrix for      

complete grade-level listing of all 

current and common core      

standards 
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Engage (classroom, pre-field) 

1. Ask the students: Are there areas around the 

school ground where your shoes get muddy?  
Are there places that always get puddles after 
it rains? Why? What might be different about 
the soil in those areas that seem to collect 
more water? 

2. Infiltration demonstration: Set up a ring stand 
with a funnel and a 500 ml beaker beneath 
the funnel. Fill one funnel with gravel and the 
other with fine sand. Have 2,500 ml beakers 
filled with water. Tell students you will be 
pouring the same amount of water through 
each beaker at the same time. Ask them to 
write down their prediction about which    
funnel will drain the fastest – make sure they 

provide an explanation. Other  questions 
might include, “If we pour in 500 ml, will 500 
ml drain out? Why? What’s different about the 
materials that would cause differing amounts 
of water to drain through? If all water doesn’t 
drain through, where is the remaining 
amount? (Could tie in conservation of mass 
standard.) 

3. Extend the demonstration by calculating the 

infiltration rate for each funnel.   

1. Remove the top and bottom of the coffee can 
to create an open metal cylinder. If           
necessary, cover any sharp surfaces with duct 
tape. On the inside of the coffee can, meas-
ure 3 cm up from the bottom and make a 
mark with your permanent marker. Repeat 
this several times around the bottom of the 
can. Carefully connect the marks to create a 
line around the inside of the coffee can 3 cm 
from the bottom. Repeat on the outside of 
the can. 

2. Choose three different locations. (ie. bare soil, 
vegetated, trail, etc.) 

3. Push the coffee can into the soil surface up to 
the 3 cm mark. Use the wood block to push 
the can in if the soil is compact. In very     
difficult soils, place the can on the soil       
surface. Use a trowel around the exterior of 
the can to create a small groove for the can 

to fit into. Be careful not to disturb the soil on 
the inside of the can. If the site is covered 
with vegetation, trim it as close to the soil 
surface as possible. 

4. Groups can be set up to have 1 student pour, 
1 student time and 1 student record. 

5. Fill the 1L container with water. Have the  
timer ready to start as soon as the water 
touches the ground.   

6. Slowly pour the 1L of water onto the soil.  
Stop timing when all the water has drained 
into the soil. Record the time in seconds.   
Repeat two more times at the same location.   

7. Average the results and record on your data 
sheet. 

8. After the infiltration test, students can dig  
under the cans to look at the soil. 

Explore (field activity) 

Materials:  
 1 Large metal coffee can  
 Can opener  
 Duct tape 
 1L plastic soda bottle 
 Block of wood (12-inch 2x4) 

 Metric ruler 
 Trowel 
 Scissors 
 Permanent marker 
 Stopwatch/timer 
 Data sheet 
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Evaluate (field or classroom) 

1. What is an example of erosion happening 
around your neighborhood or local area? 

2. Where is the eroded material going? 
3. How might an increased volume of surface 

water entering a stream affect the water 
quality of the stream? 

4. A creek runs through the local dog park. It 
has been raining steadily for the last week 
and puddles have formed throughout the 
park. How permeable do you think the soil is?  
How will the water quality of the creek be  
affected? 

Extend (post-field, classroom) 

1. Students could build soil column models using 
different mixtures of soil to compare         
permeability rates of their constructed models 
to the permeability rate of their field results. 
They could also compare the movement of 
various types pollutants through various soil 
mixtures. 

2. Students could build a stream model with a 
riparian zone and observe ways in which the 

riparian zone improves water quality and   
erosion. 

3. Project WET * Activity: Get the Ground Water 
Picture 

4. Wonders of Wetlands * Activity; How Thirsty 
is the Ground 

 

 

 

 

 http://inst.pcssd.org/science/CD_content/anc/red530.pdf 
 http://www.education.com/science-fair/article/soil-permeability 

 

* See “Guidelines to Investigations” for Project WET and Wonders of Wetlands activities 

Resources 

1. Direct instruction of background information. 
2. Discussion of results. 
3. Develop a claim based on evidence – for    

example: 
 “What soil-type/particle-size might be present 

at our site based on our results?” 

 “What do our results tell us about the        
potential for erosion at our site?” 

 “What do our results tell us about how the 
permeability of soils at our site might affect 
surface water runoff and erosion?” 

Explain (post-field, class-

http://inst.pcssd.org/science/CD_content/anc/red530.pdf
http://www.education.com/science-fair/article/soil-permeability


Developed by Vancouver Water Resources Education Center with funding from the WA Department of Ecology  

 4 

 

Watershed Monitoring Network Soil Permeability Data Sheet 

Watershed: ________________________________   Names: ______________________________ 

Location: __________________________________ Class: _______________________________ 

Site: ______________________________________ Date: _________________ Time: _________ 

 

Test #1 

Describe sample location:         

 _______________________________________________________________________ 

Time how long it takes for 1 liter of water to drain into the soil: 

 Trial 1: _______________   Trial 2: ___________________   Trial 3: _______________ 

 Average: _________________ 

 

Test #2 

Describe sample location: 

 _______________________________________________________________________ 

Time how long it takes for 1 liter of water to drain into the soil: 

 Trial 1: _______________   Trial 2: ___________________   Trial 3: _______________ 

 Average: _________________ 

 

Test #3 

Describe sample location: 

 ____________________________________________________________________ 

Time how long it takes for 1 liter of water to drain into the soil: 

 Trial 1: _______________   Trial 2: ___________________   Trial 3: _________________ 

 Average: _________________ 


