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84.037 SATURATED HYDRAUIJC CONDUCTIVITY (Core method) 

1. Application 

1.1 Saturated hydraulic conductivity is a measure of the ability of 
saturated soil to transmit water. Cores, clods or disturbed samples 
measured in the laboratory have been used to approximate the field 
situation. The use of core samples results in values more 
representative of the field, for those soils from which cores can be 
obtained. However, field measurements are much more likely to 
estimate the real situation. 

1.2 Soil samples may be obtained in the field in metal or plastic 
cylinders with either horizontal or vertical orientation. McIntyre 
(1974) suggests diameter and lengths between 7.5 and 10 cm to be 
representative of the natural soil structure. A simple method for 
measuring the hydraulic conductivity of saturated soil samples is a 
constant-head method (Klute 1965). 

1.3 Both bulk density and saturated moisture content may be determined 
simultaneously as hydraulic conductivity on core samples. 

2. Apparatus and materials 

2.1 Burette - 500 mL (Mariotte type for constant-head, Klute 1965). 

2.2 Burette - 100 mL (Mariotte type for constant-head, Klute 1965). 

2.3 Filter paper - same diameter as the i.d. of the cylinder for the top 
of the sample and others the same as the o.d. of the cylinder for the 
bottom of the sample. 

2.4 Wire screens - one for each end with a diameter the same as the o.d. 
of the sample holder (cylinder). 

2.5 Ring having the same i.d. and o.d. as sample cylinder and a length of 
about 2.5 cm. This ring will have a water inlet tube inserted 
through the wall and extended approximately to the center of the 
ring, so that water is supplied centrally to the soil. Hereafter 
this ring will be called a reservoir. 

2.6 A plastic or metal disc with a 0.6 cm diameter hole about 1 cm from 
the edge. This disc, used as a lid for the reservoir, serves to 
regulate or damp out pressure head fluctuations resulting from 
bubbling of the Mariotte burette. 

2.7 Beakers (50 mL or graduated cylinders). If one uses beakers have a 
number of them having the same weight. This can be accomplished by 
adding tape to the lighter beakers. 

2.8 Funnels with top diameters slightly larger than the sample cylinder. 
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2.9 Tubing (rubber or plastic) to connect Mariotte burettes to each other 
and to reservoir. 

2.10 Tubing T and Y connections. 

2.11 Balance (sensitivity of 0.1 g). 

2.12 Weighing tins, 500 mL. 

2.13 Water bath - to melt the paraffin (may consist of two beakers, one 
fitting into the other). 

2.14 Timer. 

2.15 Deep container in which to saturate samples. 

2.16 Paraffin Wax. 

3. Reagents 

3.1 None required. 

4. Procedure 

4.1 Collect undisturbed soil samples in metal or plastic cylinders using 
method 2.21 in Manual on Soil Sampling and Methods of Analysis 
(McKeague ed. 1978). 

4.2 Trim excess flush with both ends of cylinder. 

4.3 On the top end of the cylinder placed next to the soil, a filter 
paper with inside diameter (cut notches or small holes in this paper) 
followed by a screen, the reservoir and a cover disc. Fasten these 
pieces together at the outer cylinder edge with melted paraffin wax 
and allow to cool and harden. 

4.4 On the bottom end of the cylinder place next to the soil a filter 
paper with outside diameter equal to that of the cylinder followed by 
a screen and a funnel. Fasten these pieces together at the outer 
cylinder edge with melted paraffin wax and allow to cool and harden. 

NOTE: Use a small pin to pierce a small hole through the wax between 
the cylinder and the funnel. This allows air to escape when the 
funnel is submerged in water otherwise an air lock is created 
preventing the sample from saturating. 

4.5 Carefully place the assembled cylinder in the water container to 
saturate. Maintain the water level slightly above the soil surface 
but below the reservoir inflow tube. Leave the sample submerged in 
water until it is completely saturated. This will take approximately 
16 to 72 hours depending on soil texture and field moisture content. 
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Support the sample above a 50 mL beaker or graduated cylinder and 
using rubber tubing connect the reservoir to the burettes. 

The reservoir is filled from the larger burette and then the smaller 
burette is used for reading flows. The air inlet of the burette 
should be set at the level of the top of the reservoir. 

When outflow and inflow are both occurring start the timer. A record 
is kept of the inflow by recording burette readings after specific 
time intervals and the outflow by weighing the amount collected in 50 
mL beakers (or graduated cylinders) during equal time intervals, 
until a steady inflow is equal to the outflow. 

After a sufficient number of readings (5-6) in which the inflow 
equals the outflow, turn off the water inflow and remove the water 
from the reservoir. 

NOTE: If the core samples are to be used for water retention data 
after determining hydraulic conductivity, the sample should not be 
removed from the holder and the bulk density and moisture content are 
not determined at this time. If this is the case a record should be 
kept of the wet soil weight and the holder. 

4.10 Disassemble the apparatus, and place the wet soil in a drying tin. 
Record the weight of the tin as Wl, and the weight of wet soil plus 
tin as W2. Place the tin plus wet soil in an oven at 105OC for 48 
to 72 hours. 

4.11 After removing the tin from the oven allow it to cool with a lid in 
place. Weight the tin plus oven dry soil and record the weight as 

w3* 

5. Calculations 

5.1 Bulk density (Db) 

Db = (W3 - W1) /V 

where V = volume of soil sample or sample holder. 

5.2 Moisture content by volume (ev) 

Qv = [(W3-W2>/(W3-W1>3 x Db 

5.3 Hydraulic conductivity (K); 

K(cm/hr) = (QL)/(ATAH) 

where Q = volumetric flow over a period of time T 
L = length of the sample (cm) 
T = time in hours 
A = cross sectional area of core (cm2> 
AH = hydraulic head difference in cm. 
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6. Precision 

6.1 Due to the high variability of the soil in the field, the saturated 
hydraulic conductivity will vary widely from sample to sample. 
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