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84-038 SATURATED HYDRAULIC C~ND~CTIVITY (clod Method) 

1. Application 

1.1 This method is useful for cemented horizons for which undisturbed 
cores are difficult to obtain with the normal soil sampling tools. 

2. Apparatus and Materials 

2.1 Calipers 
2.2 Small brush l-2 cm 
2.3 Plastic cylinders open at both ends 
2.4 Spatula 
2.5 Metal rod 
2.6 Cheesecloth 
2.7 Large funnel 
2.8 Various size graduated cylinders 

3. Reagents 

3.1 Paraffin wax 
3.2 Water 

4. Procedure 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

Select a clod of reasonably uniform thickness and trim it to a 
regular shape. Minimum size of clod should be 4 x 6 and 3 cm. 
thick. 
Measure the thickness, length and width as accurately as possible. 
Use calipers and make several measurements of each dimension. 
Melt a large amount of paraffin wax. Coat the sides of the sample 
with hot wax (1OOOC) using a brush. 
Support the sample inside a plastic cylinder so that the bottom of 
the clod is flush with the end of the cylinder. Using a spatula, 
fill the gap between the soil clod and the cylinder wall with wax of 
a soft plastic consistency. Avoid dropping any wax on the bottom of 
the clod. Allow the wax to cool. 
Invert the cylinder and pour melted wax carefully into the cylinder 
(down the side) until the thickness of the wax is approximately 
three-quarters the thickness of the sample. 
After the wax has cooled, heat a metal rod and melt the wax along the 
edge of the sample to prevent leaking. Cover the bottom of the 
cylinder with cheesecloth and seal the cheesecloth to the cylinder 
with wax. 
Mark the outside of the cylinder in centimeters measured from the 
bottom of the cylinder. Place the sample in water and let it 
saturate overnight. 
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4.8 Support the cylinder above a funnel leading to a graduated cylinder. 
Apply a head of water 10 to 20 cm above the base of the cylinder 
using a constant head device or by adding water manually to maintain 
a constant head + 1 cm. Allow to flow for about 15 minutes before 
taking readings. 

4.9 Measure the outflow of water during measured time intervals with a 
constant head of water (or while the head falls 1 cm). Take several 
readings for each clod. 

5. Calculations 

5.1 Determine the hydraulic conductivity, K. 

K(cm/hr) = Q L,'AtAH 
where Q = water outflow (ml) 

L = thickness of clod (cm> 
A = cross sectional area of clod (cm21 
t = time during which outflow was measured (h) 

AH = hydraulic head difference (cm), measured 
from the water level to the bottom of the 
clod. 

NOTE: If a constant head device is not used, 
record AH as the average head during the 
interval when the outflow was collected. 
The error is slight if the drop in head is 
small in relation to AH (10% or SO). 

- 

6. Interpretation and Results 

6.1 Since hydraulic conductivity values vary considerably for replicate 
samples of a soil horizon, the validy of results depends on the 
number of replicate clods per horizon. 
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