
Testing water percolation rates in a desert city



EXPERIMENT QUESTION:  
Which site in my yard will have the fastest percolation rate?



RESEARCH:

Percolation is the movement of water within the soil matrix. It's also an important process for scientists and water specialists to 
calculate and ensure surface and groundwater purity and potability. Infiltration is the movement of water into the soil surface.

Soil composition in different areas of my yard are composed of clayish red dirt, sand, and rocks of many shapes and sizes 

What makes up a ground subsurface in the desert?
They vary widely in texture, many are sandy and gravelly, while others can contain layers of sticky clay, or even rock-hard caliche, 
with white limy layers. Characteristics of these soils also greatly affect, and are greatly affected by desert organisms. Many of these 
features of desert soils and their subsurfaces have taken thousands of years or more to form. 



RESEARCH:  
Observations of soil compositions in my yard Each subsurface and soil I observed were a bit different. 

Site 1, my front yard: the soil and subsurface had lots of little rocks, and the consistency was very saturated 
(from previous rain), soft and easy to drill through. 

Site 2, side yard: This was a bit different from the first site. The subsurface and soil was much darker than site 
1 (i think it absorbed more rain, it was also very saturated, the texture was more clay like and it had lots of big 
rocks that made it hard to get through. 

Site 3, back yard: This was very different from the first two sites, the soil and subsurface was much more 
sandy and was way less saturated possibly because of the grass covering it, it also had lots of rocks and was 
lighter than the other soils.



HYPOTHESIS:  
My hypothesis is that site 3 will have the fastest percolation rate because of the 
more sandy and rocky dirt. 



MATERIALS: 
● 23 inch hand drill auger
● Measuring tape or yardstick for measuring depth
● Stopwatch
● 2-gallon buckets or other receptacle for holding sediment
● Wire screen for placement in buckets
● Screws for securing wire screen over bucket holes
● Hand shovel for clearing out dug holes
● Soil screener to separate soil elements
● Hand-drill
● Plastic tubing for siphoning water and moving to test bucket
● Sand



STEP-BY-STEP PROCEDURE:  Conducted at each site 
1. Dig holes:

a. Dig holes 16 to 18 inches deep with a 23 inch auger
2. Presoak soil

a. Fill the holes with water and let sit for 24 hours
3. Measure soil percolation rate:

a. The next day Add a layer of pebbles to the bottom of each hole for a layer to indicate the water has 
moved below the bottom of the hole. Then add the same amount of water to each hole and measure 
the time it takes for the water to percolate. 

4. Measure soil percolation rate
a. Divide the number of minutes it takes for the water to percolate by the number of inches of water 

added to each hole.

Independent variable: the different soil compositions. 
Controlled variable: same amount of water in each hole.



EXPERIMENT DATA:  
Site 1 Site 2 Site 3

Percolation rate 5.02 minutes/inch 7.35 minutes/inch 4.53 minutes/inch 

Percolation Rates
Pre soaked soil
Site 1 = Front Yard
Site 2 = Side Yard
Site 3 = Back Yard Findings:

As I predicted site 3 had the fastest percolation rate following with site 1 then site 
2.



EXPERIMENT DATA:
Retesting the soil without presoaking the holes:
We decided to retest the water percolation rates in the holes after letting them dry 
out for a number of days. Site 3 still had the fastest percolation rate but 
surprisingly it was much faster than when we pre soaked the holes.

Site 1 Site 2 Site 3

Percolation rate 2.91 minutes/inch 5.89 minutes/inch 1.75 minutes/inch

Percolation Rates
Dry soil



EXPERIMENT PHOTOGRAPHS:  

a, b) Bucket used for testing the water movement 
rates through individual sediments. c) Separated 
sediments.

a b

c



Site 1:

Site 2: 



Site 3:



ANALYZE:  
Evaluate the data from your experiment, and create a graph to communicate your results. 
(You might include data averages.)

Presoaked soil percolation rates:
Average across 3 sites: 5.63 minutes/inch
Fastest rate: 4.53 minutes/inch (Site 3)
Slowest rate: 7.53 minutes/inch (Site 2)

Dry soil percolation rates:
Average across 3 sites: 3.52 minutes/inch
Fastest rate: 1.75 minutes/inch (Site 3)
Slowest rate: 5.89 minutes/inch (Site 2)



CONCLUSION:  

My question was which site will have the fastest percolation rate and my hypothesis was that 
site 2 would be the fastest and sure enough it was! The results were a bit surprising but from 
the research I had done prior I had a good feeling about my hypothesis. Lastly I chose this 
topic because I thought it would be interesting to learn about different soil compositions and 
water percolation. This topic is also very useful in the desert to learn how to recharge our 
aquifer and help plants grow stronger here.


