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The major goal for this activity is to assess a groundwater flow system using a groundwater flow model.
Key concepts and skills: 

- The water cycle

- Hydraulic head

- Types of aquifers

- Hydraulic conductivity

- Permeability

- Darcy's Law

- Hydraulic gradient

- Porosity

- Contamination

- Mathematical computations

Materials:

This activity requires a groundwater flow model (fig. 1) (http://www.uwsp.edu/stuorg/awra/h2omodel.html). Other materials required are dye, rulers and a piece of wood. Refer to user manual for the model to run the groundwater model.
The piece of wood can be inserted below the model to increase the gradient so that the head levels are more distinct. Students will then make observations and measure hydraulic head in wells  before answering the following questions.
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Fig. 1 Groundwater flow model used to assess a generalized groundwater flow system.

Groundwater Model Exercise
1) Draw an annotated sketch of the groundwater model showing the different aquifer units, wells and other features (i.e., landfill, lake or river, topography etc). Label the wells and piezometers from 1 to 10 (starting from left to right). 
2) Draw a sketch indicating the direction of groundwater flow during non-pumping conditions of the well in the unconfined aquifer. Use arrows to show the direction of groundwater flow. 
3) Draw a sketch indicating the direction of groundwater flow during pumping conditions of the well in the unconfined aquifer. Use arrows to show the direction of groundwater movement near the pumping well. 
4) Based on your understanding of how sediment characteristics influence flow, which unit/s will be (a) most permeable and (b), least permeable? Why? 
5) Using dye, speculate on how would you test your hypotheses in question 2? 
6) Calculate the hydraulic gradients for either the unconfined or confined aquifer. Indicate which wells you used and show your calculations.
I = (h1-h2/l), where I is the Hydraulic gradient, h1 and h2 are hydraulic head measurements, and l is the distance between the hydraulic heads measurement points. 
7) Use the following equation to calculate the apparent velocity (v) of groundwater movement in the aquifer you chose in question # 6. 
v = KI
Assume that the hydraulic conductivities (K) for the unconfined and confined aquifers are 10-4 m/s and 10-2 m/s, respectively.
8) If you were a home owner that owned the well on the far right of the model, would you be concerned that your well might become polluted if there was a contaminant in the confined aquifer? Why/Why not? 
