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CONVERSION FACTORS

MULTIPLY BY
LENGTH
inch (in.) 254
foot (ft) 0.3048
mile (mi) 1.609
VOLUME
gallon (gal) 3.785
FLow
gallon per minute (gal/min) 0.06309

SPECIFIC CAPACITY

gallon per minute per foot [(gal/min)/ft] 0.2070

PRESSURE

pound per square inch (Ib/ in?) 6.895

TO OBTAIN

millimeter
meter

kilometer

liter

liter per second

liter per second per meter

kilopascal
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Table 1. Summary of heatpulse-flowmeter measurements
made in the John Wagner and Sons, Inc. former
production well. lvyland. Pennsylvania

[--. not measured]

Depth Flow Flow
(feet below floor level) (gatlons per minute) direction

80 0.08 Up
100 No flow
114 No flow
134 No flow
198 No flow
224 14 Down
240 23 Down
260 26 Down
298 23 Down
330 .20 Down
370 .32 Down
412 .30 Down
440 .32 Down
462 .28 Down
476 22 Down

RESULTS OF AQUIFER-ISOLATION TESTS

A straddle-packer assembly was used to isolate
discrete fracture zones in the Wagner well to deter-
mine depth-discrete specific capacity values and to
obtain depth-discrete water samples. The maximum
inflation pressure of the packers is 190 b/ in?
lent to the pressure 260 ft below the water surface.
The packer assembly consisted of two inflatable pack-
ers set on 2-in.-diameter lift pipe with a pump set
between the packers. The distance from the center of
the upper packer to the center of the lower packer

, equiva-

was 25 ft. Packer settings given in this report are from
the center of the top packer to the center of the bot-
tom packer. Water samples were collected by Brown
and Root Environmental, Inc. for volatile organic
compound analysis. Water-quality data are presented
by Brown and Root Environmental, Inc. (1997).

The packer assembly was lowered to the selected
depth in the borehole, and the packers were inflated
against the borehole wall, isolating the selected inter-
val. Depths to set packers were based in part on the
location of smooth sections of borehole wall deter-
mined from the caliper log. Inflation of both packers
created three zones—an upper zone above the upper
packer, the isolated zone between the packers, and a
lower zone below the lower packer (fig. 4B). Pressure
in the packers was continuously monitored so that the
packers always remained at maximum inflation.
Water levels in each zone were measured throughout
the tests. Three pressure transducers were used to
measure depth to water in the upper, lower, and iso-
lated zones. Data from the transducers were recorded
by a data logger at the surface. Measurements also
were made during the tests with electric water-level-
measurement tapes to verify transducer performance.

On the basis of the borehole geophysical logs and
heat-pulse flowmeter measurements, five intervals
were selected for aquifer-isolation tests (fig. 5). These
intervals are listed in table 2. For the test of the low-
ermost isolated interval (zone 1), only the upper
packer was inflated (fig. 4A). For the test of the upper-
most isolated interval (zone 5), only the lower packer
was inflated (fig. 4C). For the test of the other inter-
vals (zones 2, 3, and 4), both packers were inflated
(fig. 4B).

After the packers were inflated, water levels in
each zone were allowed to reach static levels. Water
levels were measured with electric tapes for approxi-
mately | hour unless static levels were reached in a
shorter amount of time. After water levels stabilized, a
step-drawdown test was run. Each isolated interval
was pumped at 2 or 3 pumping rates for 29 to 49
minutes at each rate (table 3). All pumped water was
routed through the existing treatment system (acti-
vated granular carbon) before being discharged. Dur-
ing the step-drawdown tests, water levels were
recorded above, below, and in the isolated interval.
After the pump was shut off, water levels were
allowed to recover for approximately 15 minutes
before packer deflation.
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The specific capacity of each isolated interval was
determined by the following method. The specific
capacity for each step was calculated by dividing the
average pumping rate during the step by the total
drawdown at the end of the step. The specific
capacity of the isolated interval is the mean of the
specific capacities of each step in the test of the
isolated interval.

Aquifer-Isolation Test of Zone 1
(248 to 496 Feet Below Floor Level)

For the aquifer-isolation test of zone 1, the center
of the upper packer was set at 248 ft below floor level.

EXPLANATION

® 0.20 BOREHOLE-FLOW
MEASUREMENT—Circle at
depth of flow measurement.
Number is measured flow in
gallons per minute

DIRECTION OF VERTICAL
BOREHOLE FLOW—Arrow
indicates direction of flow

«— FLOW INTO OR QUT OF
BOREHOLE—Arrow
pointing toward caliper log
indicates flow out of
borehole. Arrow pointing
away from caliper log
indicates flow into borehole

Figure 3. Caliper log and borehole-flow
measurements, John Wagner and Sons, Inc.
former production well, Ivyland,
Pennsylvania.

Only the upper packer was inflated. Before packer
inflation, the depth to water in the open borehole was
6.48 ft below floor level. Fifty-five minutes after
packer inflation, the depth to water in the zone above
the packer was 5.85 ft below floor level, an increase
in water level of 0.63 ft, and the depth to water in the
zone below the packer was 16.69 ft below floor level,
a decrease in water level of 10.21 ft. This is consistent
with the downward borehole-flow measurements,
which indicate a higher head in the water-producing
fractures in the upper part of the well and a lower
head in the water-receiving fractures in the lower part
of the well.
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Figure 5. Caliper log showing zones isolated in the John Wagner and Sons. Inc. former production
well, lvyland, Pennsylvania.



Table 2. Intervals isolated in the John Wagner and Sons, Inc. former production well,
lvyland, Pennsylvania

Depth .
Zone (feet below floor level) Reason for selection

1 248-496 Water-producing fracture at 357 feet and water-receiving fractures at 450-490
feet

2 223-248 Water-producing fracture at 235 feet. which produces downward flow at 0.09
gallons per minute

3 198-223 Water-producing fractures at 205-213 feet, which produce downward flow at
0.14 gallons per minute

4 81-106 Water-producing fracture at 90 feet, which produces upward flow at 0.08
gallons per minute

5 57-81 Water-receiving fracture at 72 feet

Table 3. Pumpage from and specific capacity of isolated zones in the John Wagner and
Sons. Inc. former production well, lvyland. Pennsylvania.

Zone (feet bel(?v?/pftlgor level) Number of steps fo! gz:?énpsl;mped (gallonsspz(:rﬂrcniilauptzc;l)t;/r foot)
1 248-496 2 476.5 0.12
2 223-248 3 239.2 .034
3 198-223 2 274.6 15
4 81-106 3 476.7 .82
5 57-81 2 2436 .61


































