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. Name / o ‘,(_ o VVA f//l ger Geology 127 (Hydrogeology)
Fall 2009 Test #1

The first ten questions are short answer, worth 5 points each. The last 4 questions are essays,
worth 15 points each. Balance your time so that you can complete both sections.

/ 1) Draw a picture of a Darcy tube, and label the parts that are variables in Darcy's. equation.
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2) Recent workers have pointed out that Darcy's hydraulic conductivity (K) is a function of
several other measurable properties of the fluid and the medium. Write an expanded form of

‘ I‘)}:cy's law that includes properties of the medium and properties of the fluid. (5 points)
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3) What is the difference between storativity in a confined aquifer and storativity in an

-unconfined aquifer? Give an equation for each. /
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4) How is a rating curve constructed? Draw a simple sketch of a rating curve.
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5) Draw a picture of an e uentztream during low ﬂow conditions. Draw a second picture of the
same stream that shows groundwater/surface water exchange during flood stage.
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‘ 7) Solve this equation for the recession constant. Show your work.
-at
Q=Q.¢ Ny gy -t/
0 /) L/
A ) 1 T \ ”
RO D z=lfal)
‘v\ (R ! g il \»)& - 3
(M= : /489 (
Y C =t L_'\v ¥ (}_ 1
1\ e (&Y -d \1
)G f :
- '(/ : .
e ; o) P
/ % n. Bl g 41;)4,2_231 0
ﬂ 7 ik (Ve %
. 8) This event hydrograph is for a rainfall event on a river with a drainage basin of 1700 mi’.

Separate overland flow from baseflow on the hydrograph.
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9) The hydraulic conductmty of a sandy gravel is 75 ft/day. What is the intrinsic permeability if .
the pore water temperature in the gravel is 16° C? (,le/pomts)
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10) A confined aquifer has a specific storage of 3.5 x 10° ft”! and a thickness of 210 ft. How ‘

much water would it yield if the water declined an average of 2.5 ft over a circular area with a
radius of 375 ft.? (JzS’ points)
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11) The American River drops 24 m between Hazel Ave. and Sunrise Blvd, a lateral distance of
approximately 5100 m. Bed composition in this stretch of the river is rocky, with abundant
coarse, cobble-sized material. If the average depth of the river is 1.8 m and the average width of
the river is 175 m, what is the estimated discharge of the river? Draw a sketch that shows the
variables used in your solution. Assume that the river has a broad, flat bottom. The following

' table from your book may help: (15 points)

Mountain sn‘gaQns with rocky beds: 004005 — X FOMC
Winding natural streams with weeds: 0.035
Natural streams with little vegetation: 0.025
Straight, unlined earth canals: 0.020
Smoothed concrete: 0.012
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12) An aquifer contains three different water bearing intervals. Interval A has a thickness of 30
ft. and a hydraulic conductivity of 7.1 ft/d. Interval B has a thickness of 15 ft and a hydraulic
conductivity of 78 ft/d. Interval C has a thickness of 22 ft. and a hydraulic conductivity of 17
ft/d. What is the overall horizontal hydraulic conductivity of these intervals? What is the overall

vertical hydraulic conductivity? (55 points).
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