Homework 2- Spring 2008: Earth 444 Aquifer Mechanics
Assigned:ah 31, 2008 Due: Feb 7, 2008 at the beginningotdss

Please make sure to show all your work, including any diagrams you used. This may be submitted in
either paper or electronic formaShasta@nmt.edu Please cite your sources.

1. 5 N e& (Darcyvélagity, and average linear pore water velodiB4 pts)

Background: A cylindrical vertical Darcy column has a length of 60 cm and a diameter oftli6 cm. |
filled with a sand that has hydraulic conductivity of K = 600 cm/dedfetttive porosity n = 0.20. The
pressure head at the top is 30 cra@®] while the pressure head at the bottom is 80 cyOH

Required:
(a) Calculate the flowrate, Q (ctimin).
(b) Calcuhte the Darcy velocity, g (cm/min).

(c) Calculate the average linear pore water velocity, v (cm/min).
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how this differs between different materials.
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(e) What directon is the water flowing in the column?
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Which is always larger in a porous medium? Why?

(g) Calculate travel time for a nereactive tracer, released at the upgradt end of the column,
and arriving at the downgradient end.

(h) Using the value you calculated in (b) above and the following values, calculate the Reynolds
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dso = 0.25 mmdensity = 998.2d{m?, dynamic viscosity = 1.002 x 1Rg/(m * sec)
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2. Heterogeneity and effective conductivitie€l5 pts)
Background:

Refer to Figure 3 for this problem. A uniformly packed vertical column of Soil A has reached a steady
state flow with a constant watdevel maintained at the top. A second column with identical
dimensions was filled with two soil layers (A and B) of equal depths. Soil A has a saturated hydraulic
conductivity of 16 m/s. Soil B has a saturated hydraulic conductivity of 0.5x/.

Refer to Figure 2.
Required:

(a) Determine the water level in the second column required for attaining a flux density equal to
the first column. This solution should be in symbolic form.

(b) Now plug in the numbers given in the background above and give the nuratie of the
required height.

(c) If the saturated hydraulic conductivity in Soil B were changed tom®@, what would the
required height for Column 2 be?

Figure 2 Diagram of tworvertical soil columns.
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