Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #11
Groundwater Pumping Test

Water is pumped at the rate of 1000 gpm from a deep well drilled through an artesian aquifer.  An observation well is 900 feet north of the pumped well.  Both wells are presumed to terminate in the same water-bearing stratum.
Details of drawdown throughout the pump test are tabulated below:

Pump Test data- July 10, 1980—figures represent water levels in the observation well measured in feet below the ground surface at the well:

	TIME
	H20 LEVELS
	REMARKS

	0645
	40
	Non-pumping equilibrium

	0700
	
	Pumping Started at 0700

	0715
	40.13
	 

	0730
	40.5
	 

	0800
	41.19
	 

	083
	41.7
	 

	0900
	42.11
	 

	1000
	42.78
	 

	1100
	43.32
	 

	1300
	44.01
	 

	1500
	44.52
	 

	1700
	44.89
	 

	1900
	45.23
	 

	2100
	45.55
	Pumping stopped


Find:

1. The coefficient of transmissivity and coefficient of storage (average) for the aquifer using the Theis non-equilibrium method. This calculation will require that you.

a. Plot, on log-log paper, the “type curve” (W(u) vs. u), coordinates for which are found attached.  Just plot the shaded portion of the data.

b. Plot the curve of drawdown vs. r2/t at the same scale.  Use a different sheet of transparent log-log paper of the same type as used in part 1a.  

c. Match the two curves to solve equation A for T and equation B for Sc.

Note: You may want to use the computer with Microsoft Excel and PowerPoint to do this method.  It may be more accurate than the transparent paper because you can easily make changes, the graphs are not subject to errors and PowerPoint can save the position for future reference.  See appendix A.

2. Using the modified Theis (Cooper-Jacob) method, plotting on semi-log graph paper and using equations C and D, calculate the storage coefficient and coefficient of transmissivity from the pump-test data.  Compare with the results using the Theis method of Item 1.
3. Find the effect on the water table (i.e. drawdown) at the observation well, of a proposed new well located 2500 feet from the observation well, pumped at a rate of A gpm continuously for 130 days.  A is twice your age in months.  To calculate this drawdown, use the T & Sc determined from the Theis method (method 1. above).
4. Write a report of your results.  
Let u
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Zr = drawdown (ft)

Q = flow (ft3/day)

T = transmissivity (ft3/day-ft)

(Equation B)
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r = distance to well (ft)

t = time (days)

Sc = Storage coefficient

(Equation C)
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(Equation D)
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Table 6.3 values for W(u) for various values of u
	u
	1.0
	2.0
	3.0
	4.0
	5.0
	6.0
	7.0
	8.0
	9.0

	x1
	0.219
	0.049
	0.013
	0.0038
	0.00114
	0.00036
	0.00012
	0.000038
	0.000012

	x10-1
	1.82
	1.22
	0.91
	0.70
	0.56
	0.45
	0.37
	0.31
	0.26

	x10-2
	4.04
	3.35
	2.96
	2.68
	2.48
	2.30
	2.15
	2.03
	1.94

	x10-3
	6.33
	5.64
	5.23
	4.95
	4.73
	4.54
	4.39
	4.26
	4.14

	x10-4
	8.63
	7.94
	7.53
	7.25
	7.02
	6.84
	6.69
	6.55
	6.44

	x10-5
	10.95
	10.24
	9.84
	9.55
	9.33
	9.14
	8.99
	8.86
	8.74

	x10-6
	13.24
	12.55
	12.14
	11.85
	11.63
	11.45
	11.29
	11.16
	11.04

	x10-7
	15.54
	14.85
	14.44
	14.15
	13.93
	13.75
	13.60
	13.46
	13.34

	x10-8
	17.84
	17.15
	16.74
	16.46
	16.23
	16.05
	15.90
	15.76
	15.65

	x10-9
	20.15
	19.45
	19.05
	18.73
	18.54
	18.35
	18.20
	18.07
	17.95

	x10-10
	22.45
	21.76
	21.35
	21.06
	20.84
	20.66
	20.50
	20.37
	20.25

	x10-11
	24.75
	24.06
	23.65
	23.36
	23.14
	22.95
	22.81
	22.67
	22.55

	x10-12
	27.05
	26.36
	25.95
	25.66
	25.44
	25.26
	25.11
	24.97
	24.86

	x10-13
	29.36
	28.66
	28.26
	27.97
	27.75
	27.56
	27.41
	27.28
	27.16

	x10-14
	31.66
	30.97
	30.56
	30.27
	.0.05
	29.87
	29.71
	29.58
	29.46

	x10-15
	33.96
	33.27
	32.86
	32.58
	32.35
	32.17
	32.02
	31.88
	31.76


Source: Adapted from [21]
APPENDIX A: 
Steps for using Original Theis method via Microsoft products.

1. Plot both sets of data in Excel (z vs. r2t and W(u) vs. u) using xy scatter plot.  Chose to have the plots “As new sheet”, instead of “As an object in” to preserve scale.  Be sure to adjust either the values or the axes to logarithmic scale.  Adjust other parameters of the plot to show two log cycles.  Further, get rid of the default gray background by double-clicking and selecting “none”.  For example:
[image: image6.emf]
2. Microsoft PowerPoint will be used to overlay and shift the graphs relatively while maintaining parallelism.

a. Open PowerPoint

b. Copy one of the graphs created in step 1.

c. In PowerPoint (on a blank page) point to Edit, Paste Special, Picture(Enhanced Metafile)

i. This will insert the graph as collection of lines and curves conveniently grouped.

d. Repeat for the second graph and insert the Metafile directly on top of the first.

3. In PowerPoint, select one of the graphs previously inserted and use the arrow keys to move it relative to the other graph.  Notice how only one of the graphs moves.  Smaller movements can be obtained by holding Ctrl key while using the arrow keys; this is good for fine turning the overlap.  Move this graph to find the most ideal location that has the most amount of overlap between the two graphs (remember to move both horizontally and vertically).
[image: image7.emf]
4. Obtain the unknown values from the region of overlap as instructed.
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