Instructor’s Notes for Measuring Field Saturated Hydraulic Conductivity

Supplies
6-8 2000 ml graduated cylinders (preferably plastic)
1 rolling cart
2 5-gallon water containers or carboys
3-4 colored (not clear) rulers with metric scaling (~30 cm length)
2-3 soil hand augers
3-4 devices to use as stopwatches or similar
Activity handouts and clipboards

General Information
This activity works best when the students work in small groups of 3 or 4. Multiple runs (e.g., 3 per group) are conducted so that students can share the responsibilities of the lab. The activity includes set-up, walking out to a preselected field site on campus, taking measurements, and then walking back to the classroom to complete the calculations. We conduct this lab during one 2.25-hour, lecture-lab combined class meeting.  However, with proper preparation, this lab could be completed in less than 2.25 hours. 

Setup
[bookmark: _GoBack]Each group is given two plastic 2000 ml graduated cylinders filled with tap water before traveling to the field site. Water for the second and third runs is carried out by cart using either two 5-gallon water containers or two large carboys. Bring 2-3 augers, timers, rulers, classroom handouts, and clipboards (if available). 

Field Site & Taking Measurements
Choose a site on campus where the soil is not saturated with water and where the groups can work together close by. Auger depths between 10 and 20 centimeters seem to work well for sand, but it is recommended to experiment to see what depth works best for your soil type.  The need for two 2000 ml graduated cylinders filled with water per group is for the initial experiment. The first one is used to saturate the augured hole to a chosen height on the ruler. It is key to remember that water level readings need to be made with the ruler in the hole and pressed to one side so that it is stable and stationary with the highest value of the centimeter scale at the top of the hole. Students might put the ruler into the hole upside down, so the measured height of the constant head will be incorrect and create errors. The second 2000 ml graduate cylinder is used to keep the water height constant in the hole while measuring the time it takes to pour all of the 2000 ml into the hole. Errors can occur when the students pour the water into the hole at too high of a rate. Minor collapse of the hole during water addition does not seem to affect the experiment’s outcome.

Classroom Calculations & Wrap Up
After all runs have been conducted for each group, students return to the classroom to calculate their answers using calculators. The final answer should indicate the sediment type used to conduct the experiment based on the hydraulic conductivity calculation. Students are commonly unfamiliar with the inverse hyperbolic sine function, so you may need to demonstrate this function on a scientific calculator. 

