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Instructions:
(1) Be sure you have five (5) different problems.

(2) Read each problem carefully.
(3) Indicate the fundamental principles that you are using for each problem.
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1.
(a) What volume of solid material is present in one cubic meter of sandstone if the porosity is 20%?

Show calculations:

o= yorils "’{./:;/.s = (/"""’.) 'bzﬁ,/a/
Y

Vaaticts = (/—0.2)(/m3) = 0.8m 3

(b) What volume of water is contained in one cubic meter of material if the porosity is 20% and the
saturation expressed as a percentage of the pore space is 30%?

Show calculations:
S, = LY oz Pt - coVhany
Vionts f/,_a,_, s

S=(0.3)(0.2)(/m>) = 0.06m>

(c) Write a Darcy’s law. Define each term in your equation.
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(d) Write the water budget equation.
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2. An aquifer is monitored by three wells located as shown. The head in each well is indicated on the map.
a) Find the magnitude and direction of the hydraulic gradient in this aquifer.

b) A tracer released near Well 1 arrives neag Well 3 in 25 days. The aquifer has a porosity of 30%.
Estimate the hydraulic conductivity of the aqu
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3. An aquifer consists of the three formations shown. Each individual formation is homogeneous and
isotropic. Derive formulas to determine the overall apparent hydraulic conductivity in the horizontal and
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4. Dog Run Creek penetrates a confined aquifer 3 meters thick (Figure 3.1). During a long drought the
flow in the creek decreases by 1.1 cubic meters per second between two gaging (flow measurement)
stations along the creek located 6 kilometers apart. On the west side of the creek the hydraulic head
contours run parallel to the bank of the creek and the contour levels decrease as one moves away from the
creck at a rate of 0.0007 m/m. The head contours on the east side of the creek are also parallel to the creek
and the levels decrease as one moves towards the creek at a rate of 0.0003 m/m.
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(a) Write a water balance for the aquifer in the 6 km section near the creck.
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(b) Use Darcy’s Law and the water balance to estimate the hydraulic conductivity of the aquer
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Head in Aquifer - Before:
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