National Exams December 2016

04-Geol-A2, Hydrogeology

3 hours duration

NOTES:

1. If doubt exists as to the interpretation of any question, the
candidate is urged to submit with the answer paper, a clear
statement of any assumptions made.

2. This is an OPEN BOOK EXAM.
Any non-communicating calculator is permitted.

3. FIVE (5) questions constitute a complete exam paper.

4. Each question is of equal value.

5. Most questions require an answer in essay format. Clarity and
organization of the answer are important. Please show your

work.

6. Unless otherwise specified, use water density = 1000 kg/m?,
© water viscosity = 0.001 kg/m-sec, and g = 9.81 m/s2.
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04-Geol-A2, Hydrogeology

Question 1

a) Calculate the Darcy velocity in meters per second for a hydraulic
conductivity of 10 m/s and a hydraulic gradient of 100 ft/mile.

b) Calculate the seepage velocity in meters per second from question 1a)
for an effective porosity of 0.1.

c) A constant head permeameter (see Figure 1) has a cross-section area
of 225 cm?. The soil sample is 25 cm long. At a head of 15 cm, the
permeameter discharges 50 cm?® in 456 s. What is they hydraulic
conductivity in cm/s? What is the intrinsic permeability? [
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Figure 1: Constant head permeameter

d) An unconfined aquifer with a storativity of 0.23 has an area of 3.2x108
m2. During a drought, the water table drops 1.5 m. How much water is
lost from storage? 00O

e) The volume of water lost from storage of a confined aquifer is 200,000
m3. Given that the area is 3.2x108 m? and the storativity is 0.0005,
what is the change in head that corresponds to this loss?
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04-Geol-A2, Hydrogeology

Question 2
a) Draw the flow net for seepage through the earthen dam shown below.
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b). If the hydraulic conductivity of the material is 0.066 m/day, what is the
seepage per unit width per day?

Question 3

Three geological formations, each 25 m thick, overlie on another. The
hydraulic conductivity of the top formation s 0.001 m/s, the middle
formation is 0.005 m/s and the bottom formation is 0.001 m/s.

a) If a constant-velocity vertical flow field is set up across the set of
formations with the hydraulic head of 200 m at the top and hydraulic
head of 80 m at the bottom, calculated hydraulic heads at the two
internal boundaries (between the formations).

b) What are the water pressure heads at the boundaries?
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04-Geol-A2, Hydrogeology

Question 4
A community is planning a new subdivision which will use well water as

their main domestic water source. The aquifer they are planning to use is
a confined aquifer with a transmissivity of 248 m?/day and a storativity of

0.0002.

a) Compute the drawdown caused by the new pumping well at 50 m and
150 m, if the pumping rate is 2.8 m®*/min, and the pump is continuously
pumping for 30 days. _

b) If the aquifer is not fully confined but is overlain by a 3 m confining
layer with a vertical hydraulic conductivity of 0.05 m/day, and no
storativity, what would be the drawdown after 30 days at 50 and 150 m
(assume same pumping rate). :

Question 5

a) What are the advantages and disadvantages of using geophysics,
remote sensing, mapping, and borehole investigations for groundwater
exploration? List two advantages and two disadvantages for each
method.

b) List three methods to determine the hydraulic conductivity of soil at a
site.

c) Discuss the advantages and disadvantages of slug tests compared to

pump tests. List two advantages and two disadvantages.
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