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GLY-4822  

Assignment 5 
 
1. The following table contains data on the hydraulic conductivity and thickness of four 
horizontal lithologic units. (a) Compute the equivalent horizontal and vertical hydraulic 
conductivities. (b) Which unit dominates the horizontal conductivity? (c) Which unit 
controls the vertical conductivity? 
 

K(m s-1) b(m)
10-7 10 
10-2 1 
10-4 10 
10-5 20 

 
2. A sand-filled column is aligned so that the right end is at an elevation (relative to a 
reference) of 2 m and the left end is at an elevation of 1m. A tube connected to the right 
end is connected to a reservoir in which the free water surface is maintained at an 
elevation of 3 m while a tube connected to the left end is connected to a reservoir 
maintained at 2.5 m. Draw a diagram of the physical system and next to that draw a 
potential diagram with z on the vertical axis and h on the horizontal axis. Include lines for 
the elevation, pressure, and total head on the graph. Indicate the flow direction on the 
graph and on the diagram of the column. 
 
3. If the ground water flux in an aquifer is q = 1 m d-1 and the (effective) porosity is 0.5, 
what is the mean pore water velocity? 
 
4. A 10-m thick confining bed with vertical hydraulic conductivity of 10-7 m s-1 separates 
two aquifers. Monitoring wells show that the head in the upper aquifer is 100 m and that 
the head in the lower aquifer is 95 m. (a) What is the areal flux q between the aquifers? 
(b) If the aquifers cover an area 10 by 10 km and are bounded so that all the water in the 
lower aquifer comes from this leakage, how much pumping is probably occurring in the 
lower aquifer? 
 
5. The following head data are available from three monitoring wells at a gas station: 
  

Well Easting (m) Northing (m) Head (m msl) 
MW-1 298745 82360 10.05 
MW-2 298732 82369 10.11 
MW-3 298730 82353 10.01 

 
(a) Make a scaled map of the well locations. (b) Solve for the ground water flow direction 
and the gradient magnitude.
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