Name:_____________________________
Hydrogeology Laboratory Exercise 
MEASURING FIELD SATURATED HYDRAULIC CONDUCTIVITY
Introduction:
Saturated hydraulic conductivity reflects the ease with which a medium can transmit fluid through its pore spaces or fractures. Hydrogeological investigations require field saturated hydraulic conductivity (Kfs) data of the unsaturated zone that are collected during field experiments for many applications including soil suitability for septic systems, landfill performance, soil erosion, and hydrological modeling. An approximate value of Kfs can be obtained by a simple and rapid methodology which requires minimal equipment and measurements to be carried out in the field. The following exercise demonstrates a practical method for sampling at one location which can be repeated for the repetitive sampling of a region of interest. 
Procedure: 
[image: ]Divide into several small groups and walk to a pre-determined location on campus to measure the field saturated hydraulic conductivity (Kfs). Use a soil auger to dig a shallow (~20 cm), cylindrical-shaped hole into the ground. Measure the diameter of the hole and calculate the radius (equation shown below).
1) Diameter (d) of auger hole: _________ cm
2) Radius (r) of the auger hole: ________ cm
[image: ]Fill a graduated cylinder to exactly 2000 ml (cm3) and a second graduate cylinder to around 2000 ml of water. Keep the cylinder with the exactly 2000 ml off to the side. Place a ruler vertically inside and against the wall of the auger hole with the highest centimeter value at the top (see the ruler orientation in the image), and slowly pour the water from the second cylinder into the hole.  
Fill the hole to a level that is easy to read on the ruler. It should likely be somewhere between the 20 and 30 cm mark. This is the established constant head or constant water level. 
Once the water has reached the established level, begin timing with a stopwatch or any other timer, and pour the water from the graduated cylinder with exactly 2000 ml of water into the hole. Carefully add water to the center of the hole and maintain the constant head, or water level you established. Continue recording the time until you have emptied the full 2000 ml of water into the hole while maintaining the constant head. Record the following measurements.
3) Volume (V) of water added to the hole when using a timer: _________ cm3
4) Height (H) of water level in the hole: _________ cm
5) Time (t) it took to pour the 2000 ml of water into the hole: ________ s
Calculations:
Use the Glover solution to calculate the Kfs of the unsaturated zone. Instructions are provided below. 
[image: ]
where Q is the volume of water added to the hole per unit of time (L3/T) and sinh-1 is the inverse hyperbolic sine function.
6) Calculate Volume flow rate (Q): _________ cm3/s. Show your work in the space below. 




7) Calculate the field saturated hydraulic conductivity (Kfs): ___________ cm/s. Use answers from questions 1-6 and show your work in the space below. 

	Sediment type
	Kfs (cm/sec)

	Clay
	10-9 to 10-6

	Silt
	10-7 to 10-3

	Fine Sand
	10-5 to 10-3

	Coarse Sand
	10-3 to 10-1

	Gravel
	10-1 to 102






8) Use the table to identify the sediment type in this experiment:

 ____________________________

9) [bookmark: _GoBack]Why do you think knowing the field saturated hydraulic conductivity (Kfs) is important for flood management? 
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Place the ruler vertically in the auger hole.
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