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Resistivity Project - Metzgar Fields 

Groundwater Depth and Fracture Pattern Determination
Objective

The objective of this project is to expose you to the field methods used in resistivity surveying.  You will conduct both a vertical sounding as well as a mapping application.  The only difference with this exercise and a true mapping application is that we will stay in one place and look for variations in the resistivity with magnetic bearing.

Charge

The Township of Forks in the City of Easton has decided to build a pool and changing house in what is now the corn fields and cross-country track south of Metzgar Fields.  Before they begin the planning for the facility, they need to know the subsurface geology and hydrogeology of the area.  They hope to be able to keep the pool filled from a ground water well that they will drill in the vicinity of the pool.  Since they may be pulling a lot of water from the subsurface, they need to know the probable direction of ground water flow in the area.  As you know, the rock type in the Metzgar area is primarily dolomite.  In this unit, it appears that ground water flow is controlled by fractures in the rock that have been subsequently enlarged by dissolution.  Therefore, an initial estimation of flow direction will be done by determining the predominant fracture pattern in the bedrock.

Field Work:

Since the fractures should be filled with water, the resistivity in the direction parallel to the fractures should be lower than the resistivity in other directions.  Your job is going to be to determine depth to the water table as well as the fracture direction by conducting a resistivity survey at a fixed location, but in multiple directions at that location.  

Field Method:
Vertical Sounding
(10) _____________
1)
Using the Wenner array you will conduct a vertical sounding with the center of the array in the center of the well field.

2)
Immediately plot the data as they are collected until at least four points are effectively level.

3)
Determine an appropriate “a” spacing that insures penetration into the groundwater table.

Fracture determination
(10) _____________
1)
You will use a Wenner array with the electrode spacing determined from the first part of the exercise.  The array will be centered in the middle of the well field.

2)
You should start your measurements with the line oriented North-South

3)
After each reading you will rotate the line 10 degrees and repeat the measurements.

Lab Work:

Once you have collected the data, you can take it back to the lab and plot it.  

Plotting:
(20) _____________
1)
Each measurements should be plotted in the direction that the measurement was made on the rose diagram that is in your lab book.  You can ignore the scales on the diagram and make up one appropriate for your measurements.

2) 
The scale of the observations should be plotted so as to make the differences in resistivity obvious...this is called a Rose Plot.

Write-up:

You will each need to provide me with he following.  

Report: 
(30) _____________
1) Please use the standard report style: 

Intro, Background, Methods, Results, Interpretation, Sources

2) You should be sure to include a brief section on the geology of the area.

3) Make sure that you include the data as well as the Rose plot and remember what the purpose of this exercise was (see above).

Academic Honesty
I expect you to adhere to the academic honesty policies as outlined in your student handbook.  Much of the work for this project will be your own, but some will be from other sources, so be sure to reference those sources correctly.

