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Supplemental Material

This section is a collection of hydraulic conductivity tests that accompanies
a dissertation titled Variability of hydraulic conductivity in sandy till: the effects of scale
and method (Rayne, 1993). The test results are from piezometer tests, borehole
dilution tests, and pumping tests. The raw test data are not presented, but the
graphical solutions are shown. Test label prefixes R and CC refer to wells at site 1
and site 2, respectively.

The first group of test results are piezometer tests conducted using a solid
plastic slug to raise or lower the water level about one foot. These tests are
referred to as slug tests in the dissertation. The graphs are from the test solution
software AQTESOLV (Geraghty and Miller, 1989). The solution method is after
Bouwer and Rice (1976) and Bouwer (1989). Hydraulic conductivity and y
intercept values are listed on the graph of drawdown vetsus time. Details of the
test procedure and a summary of results can be found in Rayne (1993).

The second set of piezometer tests were performed using a bailer or suction
pump to lower the water level in the well about 10 feet. These tests are referred to
as bail tests in the dissertation. The solution method is the same as for the slug
tests, and solved using AQTESOLV. Some of the graphs of drawdown versus time
show a concave downward shape. The reason for this shape is unknown; several
explanations were considered and rejected. This is discussed briefly in Rayne
(1993). Note that hydraulic conductivity was analyzed for different parts of the
curve on some of the graphs. This was performed to look for a relationship
between the steeper slope and the hydraulic conductivity from slug tests. Details
of the bail test procedure and a summary of 1esults can be found in Rayne (1993).

The third section contains results of borehole dilution tests. These tests
were performed in twenty wells between the two field sites. Details of the test and
solution procedures are described in Rayne (1993). A sampile calculation and
calculated velocities front each test are shown in this section.

Results from pumping tests at both sites are contained in the fourth section.
Graphs of drawdown versus time and calculations for all observation wells that
showed measurable drawdown are included. Several solution methods were used,
with consistent results. Data from Site 1 were analyzed using the method of
Boulton (1963) and Neuman (1974, 1975). The former is a cur ve-matching method
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that assumes full penetration of the pumping and observations wells. The latter
method was used by AQTESOLYV and included partial penetration of both the
pumping and observations wells. The graphs include the solved transmissivity,
storage coefficients, delayed yield information. Data from Site 2 was analyzed
using the method of Hantush and Jacob (1955) and Hantush (1960). These
methods are for leaky confined aquifers and can incorporate partial penetration.
These data were analyzed using AQTESOLYV, and the graphs include the
transmissivity, storage coefficient, and the leakage term.
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Piezometer (slug in and slug out) tests - Site 1
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Borehole dilution tests

Borehole dilution tests wete performed in the following wells: R-1, R-2, R-3,
R-7, R-11, R-13, R-15, R-17, R-19, R-22, R-24, R-25, CC-6, CC-7, CC-9, CC-12, CC-13,
CC-17, CC-23, CC-24, and CC-26, where the R prefix refers to Site 1 wells and the
CC prefix refers to Site 2 wells. .

The governing equation is given in section 1 of the the dissertation. The

governing equation is integrated and solved for g:

w. C-C

= In(~—L I
1 At (C «—C.)
[ i

This equation can be written as:
W
=——:{slope
q = (slope)

The terms W and A are constants, and represent the mixing volume of the tracer
and the cross sectional area of the test section, respectively. The value of W is the
sum of the volume of the flow-through cell, the volume of the tested section, and
the volume of the tubing. The values for these constants are 0.06294 ft3 and 0.1706
ft2, respectively. The quotient of W/A is 0.36893 ft. This value is multiplied by the
slope of the line to give the value of q. Equation 1.3 is used to solve for the frue
velocity V. Values of V are printed at the bottom of each graph in units of ft/day
and cm/day.
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Pumping tests, Boulton method - Site 1
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