Constructing Potentiometric Surfaces

Wells G & H Superfund Site, Woburn, MA

Question Set
Question #1.  The spacing between equipotential lines on Figure 1 (December 4, 1985 - wells G & H  not pumping) varies across the site and represents the configuration of the potentiometric surface prior to 1967.  Figure 2 (January 3, 1986 - wells G & H pumping) represents the potentiometric surface configuration between 1967 and 1979.  Using the scales along the borders of the maps to the nearest 25 feet, compute the hydraulic gradient in each of the areas described below by completing the table (see equation 1-2).  These areas have been highlighted on the maps with the water levels underlined. 

In which designated area is the hydraulic gradient the steepest in each map?  In which designated area is it flattest in each map?  What implications does the variability in the hydraulic gradient have on the velocity of groundwater flowing across the site?

	
	Location
	Water Level Well 1 
(ft)
	Water Level Well 2
(ft)
	Difference in
Hydraulic
Head
(ft)
	Distance
Between
Wells
(ft)
	Hydraulic
Gradient
(ft/ft)

	Figure 1
	Northeast Quad
	71.3
	59.3
	 
	 
	 

	
	Southwest Quad
	45.1
	41.8
	 
	 
	 

	
	Near G & H
	44.1
	43.9
	 
	 
	 

	
	 
	 
	 
	 
	 
	 

	Figure 2
	Northeast Quad
	71.6
	59.2
	 
	 
	 

	
	Southwest Quad
	44.2
	41.7
	 
	 
	 

	
	Near G & H
	38.5
	21.5
	 
	 
	 


Question #2.  On your completed potentiometric surface maps, Figures 1 and 2, draw flow lines (include arrowheads) indicating the direction of groundwater flow from the Cryovac Plant (A), the UniFirst Properties (B), and the Riley Tannery (C) to their respective discharge points at the river or pumping wells.  Remember to maintain the 90-degree rule at the intersections of the flow lines with the equipotential lines and take the shortest path between the equipotential lines.
Question #3.  With respect to the Cryovac Plant (A), does the possibility exist for groundwater to flow to either well G or well H under pre-1967 conditions (Figure 1)?  What about with respect to pumping conditions between 1967 and 1979 (Figure 2)?  Explain.
Question #4.  With respect to the UniFirst Property (B), does the possibility exist for groundwater to flow to either well G or well H under pre-1967 conditions (Figure 1), with respect to 1964 to 1979 conditions (Figure 2)?  Explain.
Question #5.  With respect to the Riley Tannery (C), does the possibility exist for groundwater to flow to either well G or well H under pre-1967 conditions (Figure 1), with respect to 1967 to 1979 conditions (Figure 2)?  Explain.
Question #6.  Compute the travel time of groundwater moving from the centers of points A, B, and C to well G or well H using the following information.  The aquifer material has an average hydraulic conductivity of 250 ft/day and an average porosity of 0.25 (25 percent).  Use the hydraulic heads from the 1967 to 1979 conditions illustrated in Figure 2 to calculate the hydraulic gradients and flow line lengths. [Show all work] 

Length of flow line A to the nearest 25 ft:            

Change in head along flow line A to the nearest tenth of a foot:  

Average hydraulic gradient along flow line A to three significant digits (see equation 1-2): 

Calculate the groundwater velocity to the nearest one ft/day (see equation 1-3): 

Calculate the travel time to the nearest day (see equation 1-5):  

Length of flow line B to the nearest 25 ft:          

Change in head along flow line B to the nearest tenth of a foot:  

Average hydraulic gradient along flow line B to three significant digits (see equation 1-2):  

Calculate the groundwater velocity to the nearest one ft/day (see equation 1-3): 

Calculate the travel time to the nearest day (see equation 1-5):

Length of flow line C to the nearest 25 ft:  __________ ft            

Change in head along flow line C to the nearest tenth of a foot:  __________ ft  

Average hydraulic gradient along flow line C to three significant digits (see equation 1-2):  __________ ft  

Calculate the groundwater velocity to the nearest one ft/day (see equation 1-3): 

Calculate the travel time to the nearest day (see equation 1-5):
