Worksheet 4 – How measure the Infiltration rate of your soil!
Infiltration Background

The key aspect to make a rain garden work is to let the water come in and let it go out.  Well we all know how it is that the water comes in, from the rain, but how does it get out?

In the instance of using a rain garden that is built into the ground we would expect that the water will flow down through the soil and recharge the groundwater.  With the use of the “planter box” style rain garden, the water is captured in the box and slowly released into a storm system, or evaporates or sometimes it can flow to the ground, depending on your rain garden.  With either instance we need to know how fast the water will drain from the rain garden so we can design our garden large enough that it does not overflow.

Water that flows down through the soil from the surface is called Infiltration.  The rate on infiltration is measured in distance per time (centimeters/min).  As you might be able to guess, some soils have better infiltration properties than others.  For instance, on the beach during a rain storm it would be very rare to see a puddle form because the rain is collecting on in a low area; this is because sand has very high permeability (permeability is a term used to defined the rate of infiltration, a low permeability means the water flows through the soil slow, and a high permeability means is flows fast, ie sand has an infiltration rate of about 24 cm/hr).  On the other hand it is very common to see puddles form on asphalt pavement because it has a very low permeability.

Procedure

Performing the measurements for infiltration is a fairly simple method.  

· First will use our 5-gallon bucket with the bottom cut out and a ruler drawn on the inside as shown is Figure 1.  

· We will put the bucket on top of the soil and push it into the soil at lease a couple centimeters so water does not leak out around the edge of the bucket.
· Next fill the bucket to the top and start the timer as soon as the water is poured in.

· Observe the water level in the bucket and watch how it goes down, look on the outside and see if you can see the soil getting wet.

· As the water level decreases by 1 cm record the time and do this until the water level has completely gone or until 30 minutes has passed, whichever occurs first.

· Use Table 1 to record your data.
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Figure 1: Pail used to measure infiltration rate.
· Notice the marking on the inside of the pail, the top of the pail is zero and is indexed down to 35 cm.

· Once you have found the Height and time, we want to calculate the rate of infiltration, in this case it will be cm/min.

· Using Table 1 again, compute and fill in the table for rate of infiltration.  This is done by taking the height of water and dividing it by the time => 
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· You might notice that over time, the rate is changing.  This might be easier to see if we graph it.  Use Figure 2 to graph the rate of infiltration over time.
· Why is it that the rate is decreasing over time?

· Average all of the rates and this will be your infiltration rate for your soil.
Level of soil in bottom of pail  ________cm

	Table 1
	
	
	
	
	

	Height
	Time
	Rate (Height/Time)

	0
	cm
	 
	min
	 
	cm/min

	1
	cm
	 
	min
	 
	cm/min

	2
	cm
	 
	min
	 
	cm/min

	3
	cm
	 
	min
	 
	cm/min

	4
	cm
	 
	min
	 
	cm/min

	5
	cm
	 
	min
	 
	cm/min

	6
	cm
	 
	min
	 
	cm/min

	7
	cm
	 
	min
	 
	cm/min

	8
	cm
	 
	min
	 
	cm/min

	9
	cm
	 
	min
	 
	cm/min

	10
	cm
	 
	min
	 
	cm/min

	11
	cm
	 
	min
	 
	cm/min

	12
	cm
	 
	min
	 
	cm/min

	13
	cm
	 
	min
	 
	cm/min

	14
	cm
	 
	min
	 
	cm/min

	15
	cm
	 
	min
	 
	cm/min

	16
	cm
	 
	min
	 
	cm/min

	17
	cm
	 
	min
	 
	cm/min

	18
	cm
	 
	min
	 
	cm/min

	19
	cm
	 
	min
	 
	cm/min

	20
	cm
	 
	min
	 
	cm/min

	21
	cm
	 
	min
	 
	cm/min

	22
	cm
	 
	min
	 
	cm/min

	23
	cm
	 
	min
	 
	cm/min

	24
	cm
	 
	min
	 
	cm/min

	25
	cm
	 
	min
	 
	cm/min

	26
	cm
	 
	min
	 
	cm/min

	27
	cm
	 
	min
	 
	cm/min

	28
	cm
	 
	min
	 
	cm/min

	29
	cm
	 
	min
	 
	cm/min

	30
	cm
	 
	min
	 
	cm/min

	31
	cm
	 
	min
	 
	cm/min

	32
	cm
	 
	min
	 
	cm/min

	33
	cm
	
	min
	
	cm/min

	
	
	AVERAGE
	 
	 cm/min




Now that you have your data, lets make a graph of the depth of water over time.
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Figure 2: Plot of Rate vs time.




















































































This is the infiltration rate of your soil.
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