DEPARTMENT OF CIVIL AND ENVIRONMENTAL ENGINEERING

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1.72 Groundwater Hydrology

Problem Set #4
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1. An aquifer pump test has determined the storage coefficient of the aquifer, S, to be 0.0002.  The aquifer thickness is 100 feet, and the porosity is 0.25.  What is the coefficient of compressibility,  of the aquifer?  Estimate the amount of subsidence that would be expected if the piezometric head is lowered 100 feet.

2. Table 1 shows the result of a pumping test with three observation wells.  The well is being pumped at a constant rate of 96,000 ft3/day.  Using these data, determine the storage coefficient and transmissivity of the aquifer using the following methods:

a) The Jacob method (time-drawdown method in text) for monitoring wells N-1 and N-2.

b) The distance drawdown method.

c) The type curve method for monitoring wells N-1 and N-3 (some values of W(u) versus u may be found in the file /mit/1.72/wellfn.lst).

3. A production well fully penetrating an aquifer pumps at a constant rate of 5,000 m3/day.  Drawdown versus time for an observation well 100 meters east of the pumped well is given in the accompanying graph (Figure 1).

a) Determine T and S.

b) Is the aquifer confined of unconfined?  How did you determine this?

c) What kind of boundary was encountered?

d) Find the distance from the observation well to the boundary (assuming the boundary lies east of the pumping well and runs north-south).

4. Consider the problem given in the mid-term.  The drawdowns in the mid-term were computed by Professor Farcy, who claims that he can compute the well function in his head.  In this problem you will check how accurate he is at this mental calculation.  

Time (minutes)
N-1 drawdown (ft)

(r = 200 ft)
N-2 drawdown (ft)

(r = 400 ft)
N-3 drawdown (ft)

(r = 600 ft)

1.0
0.6600
0.1600
0.0046

1.5
0.8700
0.2700
0.0200

2.0
0.9900
0.3800
0.0400

2.5
1.1100
0.4600
0.0700

3.0
1.2100
0.5300
0.0900

4.0
1.3600
0.6700
0.1600

5.0
1.4900
0.7700
0.2200

6.0
1.5900
0.8700
0.2700

8.0
1.7500
0.9900
0.3700

10.0
1.8600
1.1200
0.4600

12.0
1.9700
1.2100
0.5300

14.0
2.0800
1.2600
0.5900

18.0
2.2000
1.4300
0.7200

24.0
2.3600
1.5800
0.8700

30.0
2.4900
1.7000
0.9500

40.0
2.6500
1.8800
1.1200

50.0
2.7800
2.0000
1.2300

60.0
2.8800
2.1100
1.3200

80.0
3.0400
2.2400
1.4900

100.0
3.1600
2.3800
1.6200

120.0
3.2800
2.4900
1.7000

150.0
3.4200
2.6200
1.8300

180.0
3.5100
2.7200
1.9400

210.0
3.6100
2.8100
2.0300

240.0
3.6700
2.8800
2.1100

Table 1: Drawdown in observation wells N-1, N-2, and N-3 at a distance r from well being pumped

(these data may also be found in the file /mit/1.72/pmptst.lst)
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Figure 1: Drawdown from Pump Test
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Figure 1: Drawdown from Pump Test
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