Modules 3-8

Water Group

Abe, Terry, Mary, Scott, David

Overarching Learning Goals: 

1.  Develop skills in hypothesis testing.

2. OVERARCHING LEARING OBJECTIVE:  Evaluate the most likely source of contaminants in the wells based on hydrologic and geologic data and principles.   To what extent do each of these three factors play a role in the contamination of the wells:   river, flooding, and groundwater. 

3.  Successfully explain this argument to a layperson or jury by reducing it to a simplified form.
Overarching assessment: Evaluate table/matrix as pre- post 
Module 3:

	Learning Objective:
	Assessment: 



	Describe at least three types of data that can be used to understand subsurface geology


	Pre – post survey if they understand movement of surface water 



	Describe at least three different types of evidence/data to understand geologic framework that influences water flow and contaminants (surface/subsurface) in site area


	Essay. Use different types of evidence to explain how geologic framework influences water flow and contaminants



	Construct a geologic cross section at correlates the materials in the subsurface  


	Artifacts created during the module (geologic cross section, explanation of three types of data)



	Identify the water flow and possible contaminant flow direction using an aerial photography


	Artifacts using an aerial photography to identify flow directions

	Classify lithologic units into aquifer and confining units (porosity and permeability characteristics)


	Borehole log and classify the units as aquifers or confining layers and explain reasoning.




Module 4 

	Learning Objective:
	Assessment: 



	Draw lines of equal water level  
	Artifact of contour map

	Demonstrate an understanding of the relation between potentiometric lines and flow lines
	Artifact of contour map

	Demonstrate an ability to calculate groundwater flow velocities
	Artifact.  Calculate average flow velocities

	Demonstrate that ground water flow velocities occur at different rates in different geologic materials
	Artifact. Calculate vectors (magnitude and direction) at Grace, Beatrice, and Unifirst 


Module 5 

	Learning Objective:
	Assessment: 



	Demonstrate the possible sources of contaminants 
	Use the steady state potentiometric map to identify all five possible sources of contaminants

	Demonstrate travel of a contaminant through the subsurface
	Draw the relative concentration versus time graph for well G after viewing the animations

Draw the relative concentration versus time graph for the river after viewing the animations

	Demonstrate the conceptual difference in groundwater flow between pumping and non-pumping environment
	Minute paper. Explain the different characteristics in groundwater flow between wells on and off using an animated visualization


Module 6 – not currently present on website
	Learning Objective:
	Assessment: 



	Interpret the trends in streamflow gage data
	Describe trends in mean annual discharge from the long-term stream flow records

	Determine how land use changes impact long-term streamflow data


	??

	Evaluate the possible transport of contaminant via sediment transport within the watershed
	?? Kevin?


Module 7 

	Learning Objective:
	Assessment: 



	Induced infiltration from pumping.

Quantify the surface / groundwater interaction rate with and without pumping of production wells
	Artifact from conceptual questions from graph of river gain-loss information and animation of stream-aquifer interaction

	Timing of gain to loss of the river
	Artifact from conceptual questions. Animation of the stream-aquifer interaction

	Explain how precipitation impacts streamflow
	Artifact from conceptual questions. Use graph to show impact of precipitation  


Module 8 

	Learning Objective:
	Assessment: 



	Estimate arrive times of TCE and PCE at wells G and H
	Provide incorrect parameters in spreadsheet and ask students to correct parameters in creation of breakthrough curves

	Demonstrate why the contaminants do not transport at the same rate (what important properties control the rate of transport)
	Minute paper using the breakthrough curves of different contaminants

	Demonstrate the sensitivity of permeability on transport time
	Artifact of Excel spreadsheet with various permeabilities


