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Problem #1
Figure 1 is a profile through an unconfined aquifer with two drains located left and right
of the aquifer. Derive the equation that relates head in the aquifer to recharge (V) and
position (x).
The water level in the left drain is fixed at elevation #;=10.0 m. The elevation of the
land surface is D=18.5 m. If the right drain is one kilometer (L = /000.0 m) from the left
drain and the desired minimum depth to water is, dpi» =1.0 m, find the required elevation
hg in the right drain. The recharge rate is N=0.00/ m/d, the hydraulic conductivity is
K=1m/d. S
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r Problem 2.

Calculate the porosity of uniform sized spheres packed in a body-centered cubic
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Problem 3.

Heavy 1nﬁltrat10n (due to excess 1rr1gat10n) of 3 em/d causes a perched water table to

form above a low pcuucavuuy, flow- ft‘:S‘LflCung laycr The iop of the flow- rcstrlCImg
layer is at a depth of 2 m, it is 0.4 m thick, and it has a K,, of 0.0/ m/d. The material
above the restricting layer is a silt loam with a K,, of 0.12 m/d. Coarse sand and gravel
occurs below the restricting layer. After flowing through the restricting layer, the water

moves as unsaturated flow through the sand and gravel to an unconfined aquifer. What
is the height of the perched water table above the top of the restricting layer? The setting
is shown below.
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Problem 4.

A piezometer is screened at a depth of 20 m below land surface and records a pressure of
120 kPa on a pressure transducer. An immediately adjacent piezometer is screened at a
depth of /0 m below land surface, and the depth to water in this piezometer is 7 m below
land surface. Is the vertical component of flow upward or downward at this location, and

what is the depth of the water table below land surface? Assume the specific weight of
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Se\act “Pﬂ“ asd AQ\NM
A7 TN X B X R Y .
T e = P» =z SO0 NeaT < \2.43w
%u |!‘.:-\.‘—‘~¥;- \\k -i *1‘\ A av.e 2L A L Y
owvy ., =, > N8O N/J
o
¥ »\Bt g‘s*%bg e A \Owm T
. (%4 &)
Flow 18 Sswawevd L7 T4
— VQO Fu‘\z'o\"?‘\
Becm{be \’\B >\"A
Watar table ak ¢
by °
\Qs % Q»‘.
' temt
\r\‘_\\,, - \f\s —\Wa (some verneal ‘S‘“‘ )
%“ \OW\

. -\2B . -3 . oY - p.0FH

%’d, \o

2 -\2.1% =t (0.033)

2, (\—0.03x)= \2 thale
2, = 222 = \2.249 % \1.25a
(0.2 3 )

. Peptn Yo waly “able W 20-13.25w T bXSm

P



CIVE 6361 Groundwater Hydrology Fall 2001
Page 5 of 6 ‘

8/23/01
Problem 5

During a drdught period the following declines in the water table were recorded in an

unconfined aanifer
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A 14 2.75
D 7 2 8L
D / J.JU
C 28 5.42
D 33 7.78
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was 5.7385 x 10* acre-feet. Estimate the specific yield of this aquifer.
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Problem 6

Draw sufficient flow lines on the profile below to illustrate the regional flow pattern.
Ionore that the aguifer is anisotronic and ignore the vertical/horizontal scale distortion
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Determine whether the lake contributes water to the aquifer (recharge) or receives water
from the aquifer (discharge).

The dashed line is the position of the water table; recall that the water table is a flow
boundary
EXPLANATION Meters  Feet (183
e 1550 ool vicinite o : .
WWiatar table . Leneral vicinity of stagnation point.
TR A Number iy head above lake level (fty
230 — ‘
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potential (ft above a O‘LQ Y 3000 Feet
standard datum. 0 1000 Meters
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FIGURE 8.26 Hydrogeologic cross section showing head distribution in a one-lake system
. with a homogeneous, anisotropic aquifer system. Results are based on a two-dimensional,
steady-state, numerical-simulation model. Source: T. C. Winter, U.S. Geological Survey

Professional Paper 1001, 1976.

Lake tecewes Lol fronm %U\w ~ laka 14

o d\SCl\wf)e' o e



