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Hydraulic Properties of the Surficial Aquifer at Five
Selected Sites in the Little Contentnea Creek Basin,

North Carolina, 2002—-03

By Douglas G. Smith and Melinda J. Chapman

Abstract

Aquifer tests of the surficial aquifer were conducted
from June 2002 to June 2003 at selected sites in the Little
Contentnea Creek drainage basin in the Coastal Plain Physio-
graphic Province of North Carolina. These tests were designed
to evaluate the variability of unconfined, surficial aquifer
properties at selected sites across the Little Contentnea Creek
basin and determine if relations exist between the hydraulic
properties of the surficial aquifer and the topographic setting.
Five sites were tested in three generalized topographic or
geomorphic settings—upland or hilltop (one site), hillside or
slope (two sites), and valley flat or flood plain (two sites).

Each aquifer test was conducted by continuously pump-
ing water from the surficial aquifer at a constant rate for a
period of 24 to 72 hours. For each test, water was withdrawn
from one well that was constructed to fully penetrate the
surficial aquifer. Water levels were measured in the pumping
well and in multiple observation wells at each test site.
Pumping rates for the five aquifer tests ranged from 1.8 to
13.6 gallons per minute. Water-table depths measured under
static conditions at the five test sites ranged from about 1.4
to 10.8 feet below land surface. The saturated thickness of
the surficial aquifer at most test sites generally was less than
19 feet, and the lower boundary of the surficial aquifer (top of
the uppermost confining layer) generally was less than 25 feet
below land surface.

Estimates of transmissivity at the five test sites ranged
from 55 to 500 feet squared per day. Hydraulic conductivity
values were not estimated from aquifer-test data because of
the large reductions in saturated thickness, which ranged from
about 25 to 56 percent. Based on slug tests, hydraulic conduc-
tivity estimates at the five test sites ranged from 3 to 21 feet
per day. Specific yields calculated for the test sites ranged
from less than 1 percent to 10 percent. The lowest estimated
transmissivity (55 feet squared per day) was determined for
a site that was located in a valley-flat setting. The highest
estimated transmissivity (500 feet squared per day) determined
during this investigation was at one of the hillside sites. The
lowest estimated hydraulic conductivity was determined for

one of the hillside settings. The highest hydraulic conductivity
estimate determined was at one of the valley-flat sites. Using
results from the five sites tested in the Little Contentnea Creek
basin, no relation was identified between topographic setting
and hydraulic properties of the surficial aquifer.

Introduction

In 1999, the U.S. Geological Survey (USGS) began an
investigation in cooperation with the U.S. Environmental
Protection Agency (USEPA) and the North Carolina Depart-
ment of Environment and Natural Resources (NCDENR) of
the movement and characteristics of nitrogen in ground water
in the Coastal Plain Physiographic Province of North Carolina
(fig. 1). The investigation was conducted at a 0.57-square-mile
(mi?) site in Greene County near Lizzie, North Carolina
(Lizzie Research Station, fig. 1). This study area, located a
few miles south of the town of Farmville, is in the drainage
basin of Sandy Run, a tributary to Little Contentnea Creek.
The Little Contentnea Creek basin drains about 18 percent
of the Contentnea Creek basin, which in turn drains into the
Neuse River. Contentnea Creek has been identified as a major
contributor of both nitrogen and phosphorus to the Neuse
River (Spruill and others, 1998).

Since 1999, various types of hydrologic data have been
collected, and a large number of ground-water wells have been
installed at the Lizzie Research Station. As part of the project,
hydraulic properties of the shallow and deep aquifer systems
have been studied at the Lizzie site. Some of the deep aquifers
studied underlie large areas of the Coastal Plain and com-
monly serve as public water-supply sources. As a result, the
hydraulic properties of these deep aquifers have been studied
in many other areas of the Coastal Plain. In contrast, much
less information is available about the surficial aquifer of the
Coastal Plain. Although the surficial aquifer has been studied
at the Lizzie site, hydraulic properties of the surficial aquifer
in other areas of the Coastal Plain are largely unknown.
Because ground water is estimated to contribute 50 percent
or more of the total annual flow in Coastal Plain streams
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(McMabhon and Lloyd, 1995; Spruill and others, 1998), a more
regional understanding of the relation between the surficial
aquifer and streams in the Neuse River basin is needed by
water-resources scientists and managers.

To define hydraulic characteristics of the surficial
aquifer on a larger scale, the USGS in cooperation with the
NCDENR conducted an investigation of the surficial aquifer
at selected sites in the Little Contentnea Creek basin. Tests
of the surficial aquifer were conducted at five selected sites
from June 2002 to June 2003. The test results were compared
to identify possible relations between topographic setting and
surficial aquifer properties.

General Description of the Study Area

The study area in the Little Contentnea Creek drainage
basin encompasses a large part of Pitt and Greene Counties
and a smaller area in Wilson County (fig. 1). The Little
Contentnea Creek basin covers an area of about 181 mi® and
includes elevations ranging from about 118 to 20 feet (ft)
above National Geodetic Vertical Datum of 1929 (NGVD 29;
Farrell and others, 2003). Terrain in the study area generally
consists of a “...series of paleoshorelines and intervening
terraces that step down in elevation and age toward the coast
and into drainages” (Farrell and others, 2003). All of the
aquifer-test sites are located in the Wicomico Plain, a relict
marine terrace described by Daniels and others (1984) and
more recently by Ator and others (in press).

The Little Contentnea Creek basin receives an average
of 49 inches of precipitation annually (Southeast Regional
Climate Center, 2002). It should be noted that climatic
extremes occurred during the course of this study, which may
have affected the results. A prolonged drought occurred from
1998 to 2002 and resulted in lower-than-normal ground-water
levels. In contrast, above-normal rainfall occurred in early
2003, which resulted in higher ground-water levels in the
study area.

The geology of the Little Contentnea Creek basin is
composed primarily of sedimentary rock and unconsolidated
sediment layers. The basin lies in the central Coastal Plain
area, which was described by Heath (1980) as having “numer-
ous thin layers of water-bearing sand complexly interbedded
with clay.” The near-surface sediments are composed of
unconsolidated sands, silts, and clays. Deeper sediment layers
in the area commonly consist of a mixture of sand, clay, and
silt particles. Over time, the area has been affected by multiple
sea-level transgressions and regressions; as a result, the
properties of near-surface and deeper sediment layers can vary
substantially from place to place.

The hydrogeology of the Little Contentnea Creek basin
is thought to be similar to that shown in cross section B-B' in
figure 2, which extends across the Coastal Plain region south
of the study area from Johnston County to Pamlico County. In
general, the hydrogeologic framework of the area consists of
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an unconfined, near-surface, shallow aquifer that is underlain
by several deeper confined aquifers. In this report, the uncon-
fined, shallow aquifer is referred to as the surficial aquifer.

In rural parts of the study area, the surficial aquifer serves

as a source of domestic drinking water. Some public-supply
systems and industries in the area withdraw water from the
deeper confined aquifers for water supply.

Purpose and Scope

This report presents the results of surficial aquifer
tests conducted in three topographic settings in the Little
Contentnea Creek drainage basin from June 2002 to June
2003. The focus of the study was limited to the surficial
aquifer, and the results are intended to enhance previous
aquifer studies conducted at the Lizzie Research Station in the
Little Contentnea Creek basin (H.E. Mew, Jr., North Carolina
Department of Environment and Natural Resources, written
commun., 2002). The aquifer-test results also can be used to
improve understanding of the ground-water and surface-water
interactions in the Coastal Plain of North Carolina. Although
largely controlled by sediment and geologic characteristics,
hydraulic properties from each aquifer test were compared to
determine if relations exist between the hydraulic properties of
the surficial aquifer and topographic setting.

A total of six sites were selected for testing with two
sites located in each of three generalized topographic or
geomorphic settings—upland or hilltops, hillsides or slopes,
and valley-flat or flood-plain settings. Because of problems
with equipment and limited site access, one test site in an
upland area near the Lizzie Research Station was abandoned,
and aquifer tests at only five of the six selected sites were
completed.
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with the analyses of the aquifer-test data.

Methods

The methods used to select sites, install wells, conduct
the aquifer tests, and analyze the data collected at the five
study sites are presented here.

Site Selection

Areas in the Little Contentnea Creek drainage basin that
were located on hilltops, hillsides, and valley bottoms were
considered for testing. Because the North Carolina Geological
Survey (NCGS) was conducting a concurrent stratigraphic
investigation in the study area, sites that were near proposed
NCGS study areas were given first consideration. During the
initial field reconnaissance, areas were identified near the pro-
posed NCGS study sites and in targeted topographic settings
that were accessible by heavy equipment. Final site selection
was based on topographic setting, accessibility, proximity to
NCGS study areas, hydrologic conditions, and spatial distribu-
tion within the Little Contentnea Creek drainage basin. After
selecting potential test sites, permission to gain access to the
sites was obtained from the landowners. During the course
of this study, preliminary investigations were conducted at
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11 sites. Ultimately, 5 of the 11 sites were not tested because
of the unsuitable nature of physical or hydrologic conditions at
the sites.

Well Placement and Construction

At each site, a core of sediment samples was collected
to determine the depth and thickness of the surficial aquifer.
These samples were collected from a test hole drilled at each
site using a truck-mounted drill rig (fig. 3) equipped with a
wire-line core barrel and hollow-stem auger. As each test hole
was drilled, the hollow-stem auger cut away the surrounding
sediments leaving an undisturbed core in the hollow center
of the auger. As the auger progressed deeper into the ground,
the undisturbed sediments in the core were encapsulated by a
removable steel core barrel that was placed inside the auger.
Samples were collected from the core barrel at 5-ft increments
as drilling continued (fig. 4). Drilling fluid composed of
bentonite mud slurry was used at each site to prevent collapse
and to maintain the integrity of the core hole wall during the
collection of sediment samples. At each test site, the collection
of core samples proceeded considerably beyond the lower
boundary of the surficial aquifer to support the concurrent
stratigraphic investigation conducted by the NCGS in the
Little Contentnea Creek basin.

All core samples collected during this investigation
were taken to the NCGS office in Raleigh, North Carolina,
for further analysis and storage. Geophysical logs, including
natural gamma, resistivity, and electrical conductivity, were

Figure 3. Truck-mounted drill rig used to install wells at aquifer-test sites
(photograph by D.G. Smith, U.S. Geological Survey, 2002).
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Figure 4. (A) North Carolina Geological Survey personnel collecting core
samples at the Triangle aquifer-test site in the Little Contentnea Creek
basin and (B) sediment samples after being placed in plastic-lined storage
boxes (photograph by D.G. Smith, U.S. Geological Survey, 2002).

collected by NCDENR or USGS personnel. Copies of the aquifer, these sites were considered unsuitable for conducting

geophysical well logs for each test site are on file at the USGS  aquifer tests.

North Carolina Water Science Center in Raleigh. At the remaining sites selected for testing, the core hole
During this investigation, five sites were abandoned and ~ produced by coring was used to install a deep observation

eliminated from consideration for further testing. The core well. These deep wells generally were constructed by placing

samples collected at each of these sites indicated extensive a length of well casing into the deeper zones of the core hole

near-surface clay layers and limited water-bearing sediments.  (fig. 5). A section of slotted well screen was attached to the

With insufficient quantities of water available in the surficial top of the lower length of casing. At most sites the screen of
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TYPICAL WELL CONSTRUCTION

Shallow well

=

Well casing —|

Land surface

Water-table surface

Well screen

Unconfined surficial
aquifer

Deep well

I

Bentonite grout placed in
annular space above screen

Well casing

Sand placed in annular space
around well screen

Saturated
thickness

Confining layer

Confined aquifer

Well screen

Confining layer

Native sediments

Figure 5. Generalized illustration of typical well construction used for shallow and deep test wells.

the deep well was placed directly beneath the confining unit
of the surficial aquifer (fig. 5). Another length of well cas-
ing was attached to the top of the screen to extend the well
above land surface. In these deeper wells, bentonite grout
was placed in the annular space above the screen to isolate
the screened zone from the surficial aquifer. Water-level
data collected from the deeper wells were used to indicate
the general amount of interconnection between the surficial
aquifer and deeper sediments but were not used to quantify
hydraulic properties.

After collecting core samples and installing the
relatively deep well, at least five shallow wells were
installed at each test site by using a truck-mounted drill rig
and hollow-stem augers. One of the shallow wells at each
site was designed and constructed to serve as the pumping
well during an aquifer test. All of the shallow wells were
constructed to fully penetrate the surficial aquifer. The
shallow wells generally were installed in an “X” pattern,
with the pumping well in the center and shallow observa-

tion wells drilled at varied distances from the pumping well.
At most sites, the shallow observation wells were installed
approximately 5, 10, 15, and 20 ft from the pumping well.
The distance between the deep well and the pumping well was
different at each site.

All observation wells were constructed by using 2-inch-
diameter polyvinyl chloride (PVC) casing and #10-slot
(0.010-inch openings) screens with fine sand and(or) native
sediments placed in the annular space of the screened interval.
The pumping well at each site was constructed of 4-inch-
diameter PVC using a #20-slot (0.020-inch openings) well
screen with a coarse sand pack placed in the annular space
of the screened interval. Above the screened interval of each
well, bentonite grout was used to backfill the annular space
(fig. 5).

Compressed air was used to develop the wells at each test
site. At most test sites, a large trailer-mounted air compressor
was used to provide compressed air. After placing the air
hose near the well bottom, the volume of air flow was set to
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produce periodic expulsion of water from the well casing

(fig. 6). The air introduced into the well created turbulence
and increased pressure, which raised the water level in the
well and served to clear the screen openings of fine sediments.
To further clear well screens, the air supply was periodically
pinched-off near the compressor. By this method, air pressure
was surged in the well to further clear the screen openings and
assure a good connection with the aquifer.

Figure 6. An observation well being
developed using compressed air in the
Little Contentnea Creek basin (photograph
by D.G. Smith, U.S. Geological Survey,
2002).

All wells were installed and developed by personnel
from the NCDENR Groundwater Section using NCDENR-
provided equipment, supplies, and materials. USGS personnel
were onsite during most of the drilling activities to assist
NCGS personnel in collecting core samples and to document
well construction.

Pump System

Agquifer tests and preliminary testing at each site were
conducted by using an electric, variable-speed submersible
pump that was regulated by a specifically designed control
box. A diesel-powered trailer-mounted generator supplied
electricity to the pump (fig. 7). A low-volume, variable-speed,
submersible pump (rated from O to 7 gallons per minute
(gal/min)) was used at four of the test sites. A similarly
designed but higher-volume variable-speed submersible pump

(rated from O to 50 gal/min) was used at the Scuffleton test site
to withdraw 13.6 gal/min.

During preliminary testing at each site, the control box
was used to adjust the speed of the pump. The variable-speed
pump and digital control-box system allowed precise adjust-
ments to the pump speed during preliminary testing and also
provided a constant low-volume pumping rate throughout
each aquifer test. To define flow rates, manual volumetric
measurements of pump discharge were made at least hourly
during each aquifer test. These volumetric measurements were
made using a stopwatch and a graduated plastic bucket. The
bucket used for volumetric measurements had been carefully
marked to a volume of 5.02 gallons by using a graduated
cylinder. To further verify pumping rates, a digital flowmeter
rated from 2 to 20 gal/min was used to monitor the pump
discharge. Throughout the duration of each aquifer test, with
the exception of the first two tests at the Triangle site (fig. 1),
the flowmeter was used to verify that the pumping rate
remained constant. The flowmeter was designed to provide
accurate readings within 1 percent. During each aquifer
test, all volumetric flow measurements were systematically
documented in field notes. Observed flowmeter readings also
were documented.

Figure 7. The trailer-mounted generator that was

used to supply electricity to the pump and data-
recording equipment at the aquifer-test sites in the Little
Contentnea Creek basin (photograph by D.G. Smith, U.S.
Geological Survey, 2002).



Throughout this investigation, flowmeter and volumetric
readings were consistently in agreement with values dif-
feringeless than 8.2 percent. During one aquifer test and
other preliminary testing, sediment particles became lodged
in moving parts of the flowmeter, which caused the meter
to under-register the actual pumping rate. As a result of this
potential for sediment-induced problems with the flowmeter,
all pumping rates presented in this report are based on the
volumetric measurements. Pumping rates were held constant
during each aquifer test in accordance with USGS guidelines
(Stallman, 1971).

Preliminary Tests

After the wells were installed and developed, a prelimi-
nary pumping test was conducted at each site to determine a
pumping rate that could be sustained for the duration of an
aquifer test. While developing wells at each test site, the driller
estimated the yield of the well designated for pumping. This
estimate of well yield was then used as a guide for pump-rate
settings in the preliminary test. At the beginning of each
preliminary test, the pump was set to withdraw water at a
rate below the driller’s estimate of yield. Over the course of a
preliminary test, the pumping rate was periodically increased
by using the control box in conjunction with the variable-
speed pump (fig. 8). Eventually, a satisfactory pumping rate
was reached at each test site and the control-box setting used
to produce the desired pumping rate was documented.

During preliminary tests, water levels were measured in
the pumping well and in some observation wells. Water-level
measurements from the pumping well were plotted by hand
in the field on semilog graph paper. Changes made to the
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pumping rate produced changes in the rate of drawdown in
the pumping well. Immediately following an increase in the
pumping rate, water levels in the pumping well fell rapidly.
After several minutes, the rate of drawdown in the pumping
well decreased and became more constant (fig. 9). Assuming
that the reduced rate of drawdown would remain constant, the
plotted line of water-level measurements from the pumping
well was projected across the time scale on the semilog graph.
At each test site, this projected line was used to estimate the
amount of drawdown that could be expected in a pumping
well after 72 hours of pumping (fig. 9) during an aquifer test.
Using the projected graph of long-term drawdown, pumping
rates were adjusted until a sustainable pumping rate was
reached that would provide sufficient stress on the aquifer
without overpumping the pumping well. The final pumping
rate determined by preliminary testing was documented for
each site and subsequently used to conduct the aquifer test.

Manipulating the length of discharge hose placed on the
outlet side of the variable-speed pumps substantially affected
the pumping rate. In addition to using the variable-speed pump
and control-box system, the pumping rate was tailored for
most preliminary tests by varying the length of the discharge
hose. During preliminary tests at each site, pumping rates
were monitored with a flowmeter and verified by volumetric
measurements.

Aquifer Tests

The aquifer tests were conducted several days after
the preliminary tests were completed. An aquifer test was
conducted at each site by continuously pumping water from
one well completed in the surficial aquifer for a period of

Figure 8. Control box used to regulate the variable-speed

submersible pumps during preliminary pumping tests and aquifer
tests conducted in the Little Contentnea Creek basin (photograph
by D.G. Smith, U.S. Geological Survey, 2002).
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24 to 72 hours. All tests completed for this investigation were
conducted while maintaining a constant pumping rate. The
pumping well was pumped at a rate determined by preliminary
testing at each site. During aquifer tests, water levels were
monitored in the pumping well and in multiple observation
wells. Because of funding constraints, aquifer tests conducted
in the latter phases of this investigation were of shorter
duration than the earlier tests.

Water levels in the pumping well and in all observation
wells were recorded during the aquifer tests using submersible
pressure transducers and an electronic data logger furnished by
NCDENR (fig. 10). A laptop computer connected to the data
logger was used to store aquifer-test data. A trailer-mounted
generator was used to supply electric power to the laptop
and recording equipment (fig. 7). To verify the accuracy of
pressure-transducer readings, water levels also were measured
using steel or electric tapes throughout the duration of each
aquifer test. Water-level measurements were recorded at
relatively short time intervals near the beginning of each test
and during the early recovery phase at the end of each test.
Background water levels also were monitored in a nearby
shallow well throughout the duration of each aquifer test.

Figure 10. Instrumentation and recording equipment at the
Triangle aquifer-test site in the Little Contentnea Creek basin
(photograph by D.G. Smith, U.S. Geological Survey, 2002).

Slug Tests

Rising- and falling-head slug tests were conducted in
wells at each aquifer-test site to derive an estimate of hydraulic
conductivity (appendix 1). Solid slugs were used to displace
water inside the wells. One of three solid slugs was used to
conduct the slug tests—a 5-ft-long, 1.0-inch-diameter solid
slug; a 5-ft-long, 2.5-inch-diameter solid slug; or a 3-ft-long,
1.0-inch-diameter solid slug. A pressure transducer and data
logger were used to measure and record water levels during
each slug test.
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The falling-head test measured the rate at which water
levels returned to static conditions after the introduction of
the solid PVC slug; whereas, the rising-head test measured
the recovery of water levels to static conditions after the slug
was removed. Efforts were made to avoid splashing effects
during the introduction of the slug. The tests were terminated
after water levels recovered to within 95 percent of the pre-test
static levels. Only rising-head tests were evaluated for hydrau-
lic conductivity when the static water level was below the top
of the well screen, as recommended by Butler (1998).

The slug-test data were analyzed by using the Bouwer
and Rice (1976) solution, which accounts for the effects of
partial penetration and changing aquifer thickness (water-table
conditions). A basic assumption of this analytical method
is that the aquifer is representative of a porous medium and
is considered isotropic, having no directional variation in
hydraulic properties within the zone being tested. Additional
assumptions are that the effects of elastic storage can be
neglected and the position of the water table does not change
during the slug test (Butler, 1998). Spreadsheets developed
by Halford and Kuniansky (2002) were used for analysis of
the slug-test data. Multiple slug tests were performed in all
shallow wells at each aquifer-test site. The results of the slug
tests from individual wells at each test site were averaged to
derive an estimate of hydraulic conductivity for the surficial
aquifer at the site.

Data Analysis

Water-level data were recorded in multiple wells during
each aquifer test. Drawdown data calculated for shallow wells
at each test site were analyzed with aquifer-test analytical
software. The surficial aquifer at each site was unconfined.
Initial analyses were conducted using AQTESOLV™ software
(HydroSOLVE, Inc., 2003) and applying the Neuman (1974)
solution. Further analyses were then conducted using WTAQ
software (Barlow and Moench, 1999) and applying the
Moench (1997) analytical solution.

The Neuman (1974) solution is based on the following
assumptions: (1) the aquifer has infinite areal extent; (2) the
aquifer is homogeneous and has uniform thickness; (3) the
aquifer is unconfined; (4) the potentiometric surface initially
is horizontal; (5) the flow is unsteady; (6) the pumping well
can penetrate, fully or partially, the saturated thickness of
the aquifer; (7) the aquifer is pumped at a constant rate; and
(8) the diameter of the pumping well is very small, allowing
for storage inside the pumping well to be neglected. Assump-
tions of the Moench (1997) analytical solution are similar to
Neuman (1974) as follows: (1) the aquifer is homogeneous,
infinite in lateral extent, horizontal, and of uniform thickness;
(2) the aquifer can be anisotropic provided the principal
directions of the hydraulic conductivity tensor are parallel
to the coordinate axes; (3) vertical flow across the lower
boundary of the aquifer is negligible; (4) a well discharges
at a constant rate from a specified zone below an initially
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horizontal water table; (5) the change in saturated thickness

of the aquifer caused by pumping is small compared with the
initial saturated thickness; (6) the porous medium and fluid are
slightly compressible and have constant physical properties;
and (7) the initial hydraulic head is the same everywhere.
Although required by the theoretical solutions, one or more

of these assumptions likely were not met at each of the sites
tested during this investigation.

Data collected from multiple observation wells during
each aquifer test were plotted collectively on the same graph
and visually fitted to analytical curves based on the Neuman
(1974) solution using AQTESOLV™ software (HydroSOLVE,
Inc., 2003) and the Moench (1997) solution using the WTAQ
software (Barlow and Moench, 1999). Estimates of transmis-
sivity were derived using both software packages, and esti-
mates of specific yield were derived from the Neuman (1974)
solution. Estimates of hydraulic conductivity were not derived
from aquifer test data because of the large change in saturated
thickness (25 to 56 percent) observed during the aquifer tests.

Estimates of transmissivity were derived using drawdown
data collected from at least three shallow observation wells
at each aquifer-test site. Analysis of drawdown data from
the pumping well at each site produced significantly lower
transmissivity values than analysis of data from the observa-
tion wells. As a result, drawdown data from the pumping
well at each test site were not used to determine aquifer
properties. Drawdown data from observation wells installed
within about 5 ft of the pumping well were corrected using
an adjustment for saturated thickness (Jacob, 1944). In some
instances, however, drawdown from observation wells within
5 ft remained excessive, even after the saturated thickness
correction, and were not included in the analyses.

No corrections or adjustments were made to aquifer-test
data based on water levels measured in nearby background
wells. Likewise, no corrections were made to aquifer-test data
as a result of water levels measured in the deep observation
well at each site. Water-level and barometric-pressure data
were not collected prior to the aquifer tests. Barometric
pressure was monitored during each aquifer test, and no
effects on water levels were observed. In general, barometric
efficiency commonly is negligible for unconfined aquifers
(Walton, 1996).

Estimates of the ratio of vertical to horizontal hydraulic
conductivity (K /K ) and specific yield (Sy) were obtained
by applying the Neuman (1974) solution to intermediate and
late-time drawdown data. The early-time data from most of the
aquifer tests did not fit well with the Neuman (1974) solution.
Therefore, estimates of specific storage (S ) derived by using
this solution likely were in error. Additionally, the analysis
of drawdown data collected from observation wells placed
at different radial distances from the pumping well did not
correlate well using the Neuman (1974) solution.

Estimates of aquifer hydraulic properties derived from
the Neuman (1974) analytical solution (K /K and S ) were
then used for input into initial WTAQ (Barlow and Moench
1999) program runs. The WTAQ (1999) program incorporates

wellbore storage in the pumped well and delayed drawdown
response at an observation well using the Moench (1997) ana-
Iytical solution. The program initially was run in dimensional
mode using initial values of S_and S from the Neuman (1974)
solution and by calculating K from the Neuman (1974) K /K,
ratio and slug test (K ) Values Instantaneous drawdown at the
water table was assumed. Values of S_and K were adjusted
until dimensional fits were obtained for the observation well
dataset. The WTAQ (Barlow and Moench, 1999) dimensional
mode solution generally fit the early-time drawdown data
much better than the Neuman (1974) solution. The observation
well response delay (Moench, 1997) was applied, resulting in
a steepening of the early-time drawdown data, and a narrowing
of the time differences between the response of the nearest

and farthest observation wells (E.P. Weeks, U.S. Geological
Survey, written commun., 2005).

The final step in the WTAQ (1999) program runs focused
on the generation of type curves for a more detailed fit to
observation-well drawdown data. For type-curve generation,
dimensional mode results for K /K and SS/Sy (sigma (o))
were used. Additionally, factors for wellbore storage in the
pumping well and response delay in the observation wells
were incorporated in the solution. These parameters were
adjusted until reasonable fits to the observation-well data
were obtained. Transmissivity was then calculated following
procedures outlined in Barlow and Moench (1999). In general,
analysis of the aquifer-test data using the WTAQ (1999)
program produced a better fit for the early-time data (affected
by wellbore storage) and for drawdown data collected from
observation wells installed at different radial distances from
the pumping well (delayed observation-well response; E.P.
Weeks, U.S. Geological Survey, written commun., 2005) and,
thus, provided a better estimate of transmissivity.

Hydraulic Properties of the Surficial
Aquifer in Selected Topographic
Settings

Hydraulic properties were determined for the surficial
aquifer at five test sites in three selected topographic settings.
One test site was located in an upland or hilltop setting
(Triangle site). Two test sites were located on a hillside or
slope setting (Barrett’s Farm and Scuffleton), and two sites
were located in a valley-flat or flood-plain setting (Ballards
Crossroads and Farmville).

Triangle Site (Upland or Hilltop)

The Triangle site is located in Greene County, North
Carolina (NC), in an upland area at the intersection of NC
Highway 91 and Fire Tower Road, approximately 3 miles
south of the town of Walstonburg (fig. 11). Wells at the
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Figure 11. Locations of wells at the Triangle aquifer-test site in Greene County, North Carolina.
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Triangle site were drilled about 80 ft west of NC Highway 91
on an unpaved parking lot that is partially covered with gravel
(fig. 11). Cultivated fields occupy most of the surrounding
area. During each aquifer test at the Triangle site, a few inches
of water was present in the bottom of a roadside drainage ditch
that runs parallel to Fire Tower Road (fig. 12). This ditch is
about 70 ft north and west of the test wells. Water levels in
this ditch were measured throughout the duration of the first
aquifer test conducted at the Triangle site. The water level in
the ditch remained relatively stable and did not decline rapidly
as a result of pumping during the course of the aquifer test.

As a result, no substantial connection was considered to exist
between the drainage ditch and the surficial aquifer, and water
levels in the ditch were not monitored during subsequent
aquifer tests conducted at the site.

Test Design

At the Triangle site, wire-line core samples and geophysi-
cal logs were collected to a depth of about 64 ft below land

surface. Geophysical well logs and field descriptions of core
samples collected at the Triangle site are given in figure 13.
The core samples and well logs collected at the Triangle site
indicate that the surficial aquifer is composed of multiple
sediment layers. Each of these layers contains a mixture of
sediment particles with grain sizes that range from clay to
coarse sand. A well-defined confining layer composed of
greenish-gray clay is about 22 ft below land surface, marking
the lower boundary of the surficial aquifer. Sediments high in
clay content are present in the core samples collected from
22 to 48 ft below land surface. Sandy sediments were observed
in the core samples collected from 48 to 64 ft below land
surface.

After collecting core samples and geophysical logs, well
screen and casing were installed in the core hole to monitor
water levels in sediment layers beneath the surficial aquifer.
This deeper well was screened from 49 to 64 ft below land
surface. All of the shallow wells at the Triangle site were
drilled to a depth of about 24 ft below land surface and were
screened from approximately 9 to 24 ft below land surface
(table 1).

Figure 12. Water in roadside ditch about 70 feet
north and west of test wells at the Triangle aquifer-
test site (photograph by D.G. Smith, U.S. Geological

Survey, 2002).
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CONDUCTIVITY

LITHOLOGY [I)

API-GR

MMHO/M

DEPTH, IN FEET BELOW LAND SURFACE

EXPLANATION

Dark gray and orange sandy clay
Medium gray sand

Light gray sand

Medium gray clayey sand

Dark gray clayey sand

Light gray clayey sand

Light gray sand

Greenish-gray clay

Gray sand

Figure 13. Field description of subsurface sediment layers and geophysical logs collected at the Triangle aquifer-test site

in the Little Contentnea Creek basin.
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An abandoned shallow well, located about 0.6 mile
east of the Triangle test site (fig. 14), was used to record
background water levels in the surficial aquifer throughout
the duration of each aquifer test at this site. The total depth
of this well was measured at 25.6 ft below land surface. This
well originally was constructed as a 24-inch-diameter bored
residential well.

Figure 14. Instrument shelter atop concrete casing of
abandoned residential well used for monitoring background
water-level fluctuations during aquifer tests at the Triangle site
(photograph by D.G. Smith, U.S. Geological Survey, 2002).

The Triangle site was the first site to be tested during this
investigation. Three different aquifer tests were conducted
independently at the Triangle site using successively increased
pumping rates, different pumping wells, and different test
durations. The first two tests at the site were conducted using
well TS—1 as the pumping well (fig. 15A), constructed with
a #10-slot screen and fine sand pack (table 1). The third
test was conducted using a newly installed well (TS—1A)

as the pumping well (fig. 15B). Well TS—1A was installed

to the same depth as well TS—1 but was constructed with a
#20-slot screen and coarse sand pack (table 1). The varied
durations of the three aquifer tests conducted at the Triangle
site were 42, 72, and 24 hours, respectively. The pumping
rates used to complete these three tests were 1.8, 3.0, and 5.0
gal/min, respectively. During each aquifer test at the Triangle
site, water that was pumped from the surficial aquifer was
discharged about 450 to 750 ft south of the test site into a
drainage ditch that lies parallel to NC Highway 91.

The first aquifer test at the Triangle site was scheduled
to be conducted for a period of 72 hours but was shut down
after 42 hours of pumping. This test was stopped earlier than
planned because the pumping rate was lower than specified
by preliminary testing and because the typical delayed-yield
response was not observed in drawdown data. A second
aquifer test was conducted at the Triangle site at the pumping
rate of 3.0 gal/min for a period of 72 hours. The typical
delayed-yield response also was not observed in the data
collected during the second test. In order to maximize the
stress applied to the surficial aquifer and increase drawdown
in observation wells, a third test was conducted by pumping
well TS—1A (with increased screen-slot size) for a period of
24 hours at the rate of 5.0 gal/min. Although the length of the
third test was shortened, the increased pumping rate produced
greater drawdown. A typical delayed-yield response, however,
was not observed in data collected during the third test at the
Triangle site. Although the aquifer tests at the Triangle site
were conducted using different wells, pumping rates, and
test durations, the aquifer properties derived by using the
Neuman (1974) and Moench (1997) solutions from these three
different tests were essentially the same (table 2). Drawdown
data collected from observation well TS—4 were not used in
the aquifer-test analyses because of potential construction
problems identified during later slug testing.
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Figure 15. Cartesian coordinates for the pumping well and observation wells at the
Triangle site for the (A) first and second, and (B) third aquifer tests.
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Table 2. Transmissivity, hydraulic conductivity, and specific yield estimates for aquifer tests conducted in the Little Contentnea

Creek basin of North Carolina.

[All values were derived by using data from multiple shallow observation wells at each test site]

Valley bottom / flood-plain

Hilltop setting Hillside setting setting
Analytical Trianale si Balard
method riangle site Barrett's Farm Scuffleton ataras Farmville
. . Crossroads -
Test 1 Test 2 Test 3 site site site site
Transmissivity, in feet squared per day
Neuman (1974) 130 120 130 200 450 55 210
solution®
Moench (1997) 160 150 170 200 500 89 310
Hydraulic conductivity, in feet per day
Slug tests® 5.8 4.1 33 4.6 21
Specific yield, unitless
Neuman (1974) 0.02 0.03 0.1 0.08 0.06 0.02 0.009
solution®

“Values are based on collective curve matching of multiple shallow observation wells.

bAverage values are based on analysis of data from the pumping well and shallow observation wells using Bouwer and Rice (1976) and Halford and

Kuniansky (2002).

Results of the First Aquifer Test, September 2002

The first aquifer test at the Triangle site was conducted
over a period of 42 hours September 17-19, 2002. During this
test, water was pumped from well TS-1 (fig. 15A) at a rate
of 1.8 gal/min. Saturated thickness measured in the surficial
aquifer at the beginning of this test was 19.4 ft. Water levels
measured in the background well declined by 0.09 ft during
the test. No corrections were made to the drawdown data
collected in the observation wells as a result of this trend.
Water levels measured in the deep well, FTR-1, declined by
0.06 ft during the aquifer test, similar to the declines observed
in the shallow background well. No corrections were made
to the drawdown data from the observation wells based on
water-level changes measured in the deep well.

Drawdown values calculated for shallow observation
wells TS-2, TS-3, and TS-5 (fig.15A) were fitted collectively
to theoretical curves based on the Neuman (1974; fig. 16) and
Moench (1997; fig. 17) solutions. Excluding the pumping well
(TS—-1) and well TS—4, transmissivity estimates of 130 and
160 feet squared per day (ft*d) were calculated for the first
Triangle site test using the Neuman (1974) and Moench (1997)
solutions, respectively (table 2). The Neuman (1974) type-
curve fit represented the intermediate to late-time drawdown
data better (fig. 16) and, thus, was used to determine specific
yield. The specific yield estimate calculated for the first
Triangle site test was 2 percent from the Neuman (1974)
solution, which is representative of clayey sediments (Walton,
1970).
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Figure 16. Drawdown data from observation wells during the first Triangle site aquifer test

matched to the Neuman (1974) solution.
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Results of the Second Aquifer Test, October 2002 Drawdown data collected from shallow observation
wells TS-2, TS-3, and TS-5 (fig. 15A) were fitted collectively
to theoretical curves based on the Neuman (1974) and Moench
(1997) solutions (figs. 18 and 19, respectively). Excluding the
pumping well (TS-1) and well TS—4, transmissivity estimates
of 120 and 150 ft?/d were calculated for the second test at the
Triangle site (table 2). As with the first Triangle aquifer test,
intermediate and late-time drawdown data fit the Neuman
(1974) solution (fig. 18). Specific yield for the second aquifer
test was calculated at 3 percent from the Neuman (1974)
solution, which is representative of clayey sediments (Walton,
1970).

The second aquifer test at the Triangle site was conducted
over a period of 72 hours during October 8—11, 2002. During
this test, water was pumped from well TS—1 (fig. 15A) at
a rate of 3.0 gal/min. Saturated thickness measured in the
surficial aquifer at the beginning of the test was 18.6 ft. Water
levels measured in the background well declined by 0.06 ft
during the test, and no corrections were made to the drawdown
measured in the observation wells as a result of this trend.
Water levels measured in the deep well (FTR-1) declined by
0.08 ft during the aquifer test, similar to the declines observed
in the shallow background well. No corrections were made to
the drawdown data measured in the observation wells based on
water-level changes measured in the deep well.
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Figure 18. Drawdown data from observation wells during the second Triangle site aquifer test
matched to the Neuman (1974) solution.
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Figure 19. Moench (1997) type-curve overlay for the second Triangle site aquifer test.
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Results of the Third Aquifer Test, March 2003

The third test at the Triangle site was conducted
March 27-28, 2003. For this test, well TS—1A (fig. 15B)
was installed with a #20-slot well screen and coarse sand
pack placed in the annular space of the screened interval
(table 1). This new well was designed to provide an increased
pumping rate. As a result of funding constraints, the test was
concluded after a 24-hour period. During this test, water was
withdrawn at a rate of 5.0 gal/min. The saturated thickness of
the surficial aquifer at the beginning of the test was 22.7 ft.
Water levels measured in the background well declined by
0.03 ft during the test. Water levels measured in the deep well
(FTR-1) declined by 0.10 ft during the aquifer test, which was
somewhat higher than the declines observed in the background
well and may indicate slight leakage across the confining

layer. No corrections were made to the drawdown data from
the observation wells based on water-level changes measured
in the background well or deep observation well.

As in the two previous tests at the Triangle site, draw-
down values calculated for shallow observation wells during
the third test were fitted collectively to theoretical curves
based on the Neuman (1974) and Moench (1997) solutions
(figs. 20 and 21, respectively). Excluding the pumping well
(TS-1A), well TS—1 (located 5.0 ft from the pumping well and
used as an observation well during this test), and well TS—4,
transmissivity estimates of 130 and 170 ft*/d were calculated
for the third test at the Triangle site (table 2). The Neuman
(1974) solution fit the early-time drawdown slope fairly well
(fig. 20). Specific yield for the third aquifer test was calculated
to be 10 percent from the Neuman (1974) solution, which is
representative of clayey sediments (Walton, 1970).
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Drawdown data from observation wells during the third Triangle site aquifer test
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Slug Tests

In April 2004, slug tests were conducted on all shallow
wells at the Triangle site. A solid slug was used to produce
falling (slug-in) and rising (slug-out) head tests in each
shallow well. Because of the substantial change in saturated
thickness of about 25 to 51 percent during the Triangle aquifer
tests, hydraulic conductivity is not reported from the Neuman
(1974) and Moench (1997) solutions. Hydraulic conductivity
estimates derived from application of the Bouwer and Rice
(1976) analytical solution to the slug test data ranged from 3.0
to 10 ft/d and averaged 5.8 ft/d (table 2; appendix 1A). Slug-
test results for one of the shallow observation wells (TS—4)
at the Triangle site were unreasonably low. The hydraulic
conductivity estimate for this well was not used to calculate
the average hydraulic conductivity estimate for the site.

Barrett's Farm Site (Hillside or Slope)

The Barrett’s Farm aquifer-test site is located on a tree
farm about 3.5 miles east of the town of Saratoga, near the
Greene County-Wilson County line (fig. 22). All wells at the
Barrett’s Farm site were installed on the side of a small hill
in a cultivated field. The hill on which wells were installed
slopes downward into a broad low-lying swampy area about
150 ft south of the site (fig. 22). Standing water was present
across much of this low-lying area during the aquifer test.
This swampy area may have contributed water to the surficial
aquifer during pumping, thereby producing less drawdown
and higher transmissivity estimates than would have been
determined otherwise. No provisions were made to monitor
water levels in the swampy area during the aquifer test.

Wire-line core samples collected from areas within 2
miles of the Barrett’s Farm site as part of the test-site selection
process were markedly different from core samples collected
at the selected test site. As a result of the local variability in
the near-surface sediment layers, the surficial aquifer at the
Barrett’s Farm site is not considered to be of infinite areal
extent. Likewise, some interconnection between the surficial
aquifer and deeper aquifers may be possible at this site
because of the discontinuity of sediment layers in the area.
Determining the areal extent or defining the lateral boundaries
of the surficial aquifer and confining layer at the Barrett’s
Farm site was beyond the scope of this investigation.

Test Design

At the Barrett’s Farm site, core samples and geophysical
logs were collected to a depth of about 80 ft below land
surface. Geophysical well logs and field descriptions of

core samples collected at the Barrett’s Farm site are given
in figure 23. The core samples and well logs collected at

the Barrett’s Farm site indicate that the surficial aquifer is
composed of multiple sediment layers. Each of these layers
contains a mixture of sediments that is high in sand content
and described as silty to medium sands. A well-defined
confining layer composed of gray clay is about 24 ft below
land surface, marking the lower boundary of the surficial
aquifer. Sediments high in clay content are present in the core
samples collected from about 24 to 28 ft below land surface.
Sandy sediments are predominant in core samples collected
from 28 to 34 ft below land surface. Sediment layers from
34 to 72 feet below land surface are generally high in clay
content. Gray sand and clayey sand are present in the core
samples collected below 72 ft.

After collecting core samples and geophysical logs, well
screen and casing were installed in the core hole to provide
a means of monitoring water levels in sediments beneath the
surficial aquifer. This deeper well was screened from 30 to
35 ft below land surface. The pumping well and four shallow
observation wells were drilled to a depth of about 24 ft below
land surface and were screened from approximately 9 to 24 ft
below land surface (table 3).

An abandoned shallow well, located about 0.8 mile
northeast of the test site, was used to record background
water levels in the surficial aquifer throughout the duration of
the aquifer test. The total depth of the background well was
measured at 30.9 ft below land surface. This well originally
was constructed as a 24-inch-diameter bored residential well.

Results

The aquifer test at the Barrett’s Farm site was conducted
February 24-27, 2003, over a period of 72 hours. During
this test, water was withdrawn from pumping well CBW-1
(fig. 24) at the rate of 7.0 gal/min. Water pumped from the
aquifer was discharged about 150 ft south and downhill from
the test wells to the nearby swampy area. Saturated thickness
measured in the surficial aquifer at the beginning of this test
was 19.7 ft. Water levels measured in the background well
declined by about 0.20 ft during the test. No corrections were
made to the drawdown measured in the observation wells
as a result of this trend. Water levels measured in the deep
well, CBC-3, declined by 1.29 ft during the test. This larger
amount of drawdown in the deep well indicates that leakage
may have occurred across the confining layer beneath the
surficial aquifer. This amount of drawdown in the deep well
also may indicate some degree of interconnection between
the surficial aquifer and deeper sediment layers at this site as
a result of local discontinuity of the confining layer, or it may
indicate a poor seal above the screen in the annular space of
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Figure 23. Field description of subsurface sediment layers and geophysical logs collected at the Barrett's Farm aquifer-
test site in the Little Contentnea Creek basin.
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aquifer-test site.
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well CBC-3. No adjustments were made to the drawdown
data collected from the shallow wells based on water-level
measurements made in the deep well.

Drawdown values calculated for shallow observation
wells CBW-2, CBW-3, CBW—4, and CBW-5 (fig. 24) were
fitted collectively to theoretical curves based on the Neuman
(1974) and Moench (1997) solutions (figs. 25 and 26,
respectively). Excluding the pumping well (CBW-1), a
transmissivity estimate of 200 ft*d was calculated (using both
analytical solutions) for the test site (table 2). The Neuman
(1974) type-curve fit did not represent well the early-time
drawdown data and the observation well response time differ-
ences (fig. 25), which indicated larger wellbore storage and
observation well response delay as represented by the Moench
(1997) type-curve fit (fig. 26). The Moench (1997) solution
provided a better fit of early-time data and better represented
drawdown responses at the closest (CBW-2) and farthest
(CBW-5) observation wells (fig. 26). Data from this test had
the highest values of wellbore storage and observation well
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response delay of the five test sites. Drawdown data from well
CBW-3 did not fit the group Moench (1997) solution well,
potentially because of local differences in aquifer properties.
The specific yield was calculated to be 8 percent, which is
representative of sandy sediments (Walton, 1970).

Slug Tests Slug Tests

In May 2004, slug tests were conducted on all shallow
wells at the Barrett’s Farm site. A solid slug was used to pro-
duce both falling (slug-in) and rising (slug-out) head tests in
each shallow well. Because of the significant change of about
35 percent in saturated thickness during the aquifer test at this
site, hydraulic conductivity is not reported from the Neuman
(1974) and Moench (1997) solutions. Hydraulic conductivity
values derived from application of the Bouwer and Rice
(1976) analytical solution to the slug tests ranged from 2.9 to
6.1 ft/d and averaged 4.1 ft/d (table 2; appendix 1B).
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Figure 25. Drawdown data from observation wells during the Barrett's Farm site aquifer test

matched to the Neuman (1974) solution.
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Figure 26. Moench (1997) type-curve overlay for the Barrett's Farm site aquifer
test.



Scuffleton Site (Hillside or Slope)

The Scuffleton test site is located in Pitt County on
a hillside about 1.3 miles southeast of the community of
Scuffleton and 3 miles southwest of the town of Ayden, near
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the Greene County and Pitt County line (fig. 27). Wells were
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installed at this site on the side of a broad, gently sloping hill
in an uncultivated grassy field (fig. 27). Most of the surround-
ing area is cultivated farm fields and woodland.

Figure 27. Locations
of wells at the
Scuffleton aquifer-test
site in Pitt County,
North Carolina.
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Test Design

Wire-line core samples and geophysical logs were
collected to a depth of about 68 ft below land surface at the
Scuffleton site. Geophysical well logs and field descriptions
of core samples that were collected at this site are shown in
figure 28. The core samples and well logs indicate that the
surficial aquifer at the Scuffleton site is composed of several
different layers. Each of these layers contains a mixture of
sediment particles with grain sizes ranging from sandy silt
to medium and slightly gravelly sands. In general, sediment
layers in the upper 20 ft at the Scuffleton site have higher sand
content than underlying sediments, and the sediment layers
from 20 to 42 ft below land surface have higher clay content
than the overlying sediments. A well-defined cemented layer
with shell fragments is present from about 42 to 43 ft below
land surface. Clay layers or sediments high in clay content are
present from 43 to about 52 ft below land surface. Although
poor recovery occurred in the collection of core samples from
54 to 64 ft below land surface, geophysical logs indicate the
presence of sediments high in sand content in this zone. No
core samples were recovered from 64 to 68 ft below land
surface, and sediments within this zone were reported as hard
by the driller. Because of construction problems, the original
core hole at the Scuffleton site was abandoned and filled with
bentonite grout. After abandoning the original core hole,

a deep well was installed at the site to provide a means of
monitoring water levels in sediments underlying the surficial
aquifer. This well was drilled to a depth of about 60 ft and
screened from 55 to 60 ft below land surface (table 4). The
pumping well and all shallow observation wells were drilled to
a depth of about 42 ft below land surface.

Prior to conducting the aquifer test at the Scuffleton
site, experimentation with well-construction materials had
taken place at the Ballards Crossroads aquifer-test site. As a
result, a new well MFW-1A) was installed at the Scuffleton
site to serve as the pumping well. Well MFW-1A (fig. 29),
installed after all other wells at the site had been completed,
was constructed with a #20-slot well screen and coarse sand
placed in the annular space of the screened interval. The well
that originally had been drilled to serve as the pumping well
(well MFW-1; fig. 29) was constructed with a #10-slot screen
and was used as an observation well during the aquifer test
(table 4).

Water-level data collected during the aquifer test at the
Scuffleton site indicate that the surficial aquifer responded to
pumping as if it were composed of two layers, each having
different water-bearing characteristics. During the aquifer test,

the rate of drawdown in well MFW—-1A increased when the
water level dropped about 20 ft below land surface (fig. 30).
This indicates that the sediments forming the upper 20 ft at
the Scuffleton site are capable of producing relatively more
water than the deeper, finer grained sediments. As a result,
the aquifer properties derived from this test are considered to
represent a composite of these two different layers.

An abandoned, shallow well, located 128 ft northeast
of the test site (figs. 27, 29), was selected for monitoring
background water levels in the surficial aquifer throughout
the duration of the aquifer test. The total depth of this well
was measured at 29.8 ft below land surface. During the course
of the aquifer test, 1.07 ft of drawdown was measured in this
well, indicating that the well was affected by pumping during
the aquifer test. After observing drawdown in this well, an
attempt was made to find another nearby, unused, shallow
well that was located outside the influence of pumping. No
other accessible shallow wells were found near the test site,
however. During analysis of aquifer-test data, the abandoned
well that originally had been selected for use as a background
well was used as an additional observation well (MFW-7).
With no other nearby shallow wells readily available, continu-
ous water-level data recorded during the aquifer test at two
shallow wells near the Lizzie Research Station (fig. 1) were
used to provide background water-level information for the
surficial aquifer at the Scuffleton site test. These wells were
less than 22 ft deep and were located about 7 miles northwest
of the Scuffleton test site.

Results

The aquifer test at the Scuffleton site was conducted
during March 3-5, 2003, over a period of 48 hours. During
this test, water was withdrawn from well MFW—1A at a rate
of 13.6 gal/min. During the aquifer test, water pumped from
the aquifer was discharged about 350 ft north of the test site
at the edge of the wooded area downgradient from the test
wells. The saturated thickness of the two-layered composite
aquifer measured 34.3 ft at the beginning of the test. Water
levels measured by recording equipment in the two shallow
background wells at the Lizzie Research Station fluctuated
less than 0.25 ft during the aquifer test. No corrections were
made to the drawdown data collected in the observation wells
as a result of water levels recorded in the background wells.
Water levels measured in the deep well, MFW-6, declined
by 0.05 ft during the test. No corrections were made to the
drawdown measured in the observation wells based on water-
level changes measured in the deep well.
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Figure 28. Field description of subsurface sediment layers and geophysical logs collected at the Scuffleton aquifer-test site

in the Little Contentnea Creek basin.
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Figure 29. Cartesian coordinates for the pumping well and observation wells at the Scuffleton aquifer-test site.
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Figure 30. Water level in Scuffleton pumping well MFW-1A showing an increased rate of drawdown after reaching about 20 feet

below land surface in the Little Contentnea Creek basin.

Drawdown values calculated for shallow observation
wells MFW-1, MFW-2, MFW-3, MFW—4, and MFW-5
were fitted collectively to theoretical curves based on the
Neuman (1974) and Moench (1997) solutions (figs. 31 and
32, respectively). Excluding the pumping well (MFW-1A),
transmissivity estimates of 450 and 500 ft*/d were calculated
for the test, the highest determined during this investigation
(table 2). Similar fits to the data were obtained from both the
Neuman (1974; fig. 31) and Moench (1997; fig. 32) solutions
as evidenced by the low value (zero) for wellbore storage.
Specific yield calculated for the Scuffleton site was 6 percent,
which is representative of clayey sediments (Walton, 1970).
If the upper 20 ft of sediments at the Scuffleton site had
been tested independently, the hydraulic properties may have
differed from those determined for the two-layered composite
aquifer. The more linear response of the drawdown data during
intermediate time (below the analytical type curves) may be a
result of these differences in aquifer properties at depth.

Slug Tests

In May 2004, slug tests were conducted on all shallow
wells at the Scuffleton site (appendix 1C). A solid slug was
used to produce both falling (slug-in) and rising (slug-out)
head tests in each shallow well. Because water levels in the
shallow observation wells were below or near the top of the
well screen, only rising head tests were used to calculate
hydraulic conductivity estimates for the Scuffleton site. Also,
because of the substantial change in saturated thickness of
about 56 percent during the aquifer test, hydraulic conductivity
is not reported from the Neuman (1974) and Moench (1997)
solutions. Slug tests performed on well MFW-1 produced
erratic water-level data and excessively high estimates of
hydraulic conductivity. As a result, slug test results from
well MFW-1 were not used to calculate an average hydraulic
conductivity for the site. Hydraulic conductivity values derived
from application of the Bouwer and Rice (1976) analytical
solution to the slug test data ranged from 0.9 to 6.6 ft/d and
averaged 3.3 ft/d (table 2).
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Figure 31. Drawdown data from observation wells during the Scuffleton site aquifer test

matched to the Neuman (1974) solution.
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Figure 32. Moench (1997) type-curve overlay for the Scuffleton site aquifer test.
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Ballards Crossroads Site (Valley Flat
or Flood Plain)

The Ballards Crossroads test site is located on a broad
flood plain or valley in Pitt County near the intersection of
Ballards Crossroads Road and Pocosin Road, about 2 miles
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south of Ballards Crossroads and 6 miles west of the town of
Winterville (fig. 33). Wells at this site were installed within
100 ft of Ballards Crossroads Road on a site once occupied
by an old house (fig. 33). Ruins from the old house are a few
feet east of where the nearest observation well was installed.
Cultivated farm fields occupy most of the surrounding area.
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Figure 33. Locations of wells at the Ballards Crossroads aquifer-test site in Pitt County, North Carolina.
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Several farm drainage ditches are in the fields adjacent to the
test site, although all of the drainage ditches near the site were
dry during the aquifer test.

Test Design

At the Ballards Crossroads site, wire-line core samples
and geophysical logs were collected to a depth of about
56 ft below land surface. Geophysical well logs and field
descriptions of the core samples collected at the site are shown
in figure 34. Core samples and well logs indicate that the
surficial aquifer at the Ballards Crossroads site is composed
of multiple sediment layers. These layers contain a mixture of
sediment particles with grain sizes ranging from silty sand to
medium-grained and gravelly sand. A well-defined confining
layer composed of gray clay is about 15 ft below land surface,
marking the lower boundary of the surficial aquifer. Sediments
high in clay content are present in the core samples collected
from 15 to 39 ft below land surface. Although predominantly
composed of clay, some thin layers of very coarse sand and
shell hash are present from 24 to 39 ft below land surface.
Some shell hash and gravel are present in samples collected
from 39 to 48 ft, and most of the sediments below 39 ft are
high in sand content. Green silty sands and fine sandy clay
were observed from 48 to 56 ft below land surface. After
collecting geophysical logs and core samples, well screen and
casing were installed in the core hole to provide a means of
monitoring water levels in sediments underlying the surficial
aquifer. The deep well, BCC—-1, was screened from 20.6 to
30.6 ft below land surface (table 5).

While wells were being installed, an experiment was
conducted at the Ballards Crossroads site where well screen
openings and sand pack materials were varied to increase well
yield from the pumping well. Three 4-inch-diameter PVC
wells, with different combinations of screen-slot size and
sand pack, were installed at the site. These three wells were
installed closely spaced in the center of the test site so that any
of the wells could serve as the pumping well for a subsequent
aquifer test (fig. 33). Well BCW-5A was constructed with
a #10-slot well screen, and fine sand was backfilled into the
annular space around the well screen. Well BCW-5B was
installed with a #10-slot well screen, and coarse sand was
backfilled into the annular space of the screened interval.

Well BCW-5C was installed with a #20-slot well screen, and
coarse sand was placed in the annular space of the screened
interval. While conducting a preliminary test at the site, it was
demonstrated that well BCW-5C was capable of producing
more water from the surficial aquifer than wells BCW-5A and
BCW-5B. As a result, well BCW-5C was used as the pump-
ing well during the aquifer test at the Ballards Crossroads site.
All three 4-inch-diameter wells and four additional 2-inch-
diameter PVC-cased shallow observation wells were drilled to

a depth of about 16 ft below land surface and screened from
approximately 6 to 16 ft below land surface (table 5).

An abandoned shallow well about 0.8 mile north of
the test site was used to record background water levels
throughout the duration of the aquifer test. The total depth
of the background well was measured at 15.2 ft below land
surface (table 5). This well originally was constructed as a
small diameter hand-driven well.

Results

The aquifer test at the Ballards Crossroads site was
conducted March 24-25, 2003, for 24 hours. During this test,
water was withdrawn from well BCW-5C (fig. 35) at a rate of
2.0 gal/min. Water withdrawn from the aquifer was discharged
about 600 ft east of the site into a farm drainage ditch that
flowed to the northeast, away from the test site. Saturated
thickness measured in the surficial aquifer at the beginning of
this test was 13.6 ft. Water levels measured in the background
well declined by about 0.15 ft during the test, and no cor-
rections were made to the drawdown data collected in the
observation wells based on this decline. Water levels measured
in the deep well (BCC-1) declined by 0.54 ft during the test,
indicating that some leakage may have occurred across the
confining layer underlying the surficial aquifer at the site.

No corrections were made to the drawdown measured in the
observation wells based on water-level changes measured in
the deep well.

Drawdown values calculated for shallow observation
wells BCW-1, BCW-2, BCW-3, BCW-4, BCW-5A, and
BCW-5B (fig. 35) were fitted collectively to theoretical curves
based on the Neuman (1974) and Moench (1997) solutions
(figs. 36 and 37, respectively). Excluding the pumping well
(BCW-5C), transmissivity estimates of 55 and 89 ft*/d were
calculated for the test (table 2). The Neuman (1974) solution
represented the slope of the drawdown response fairly well
(fig. 36). Specific yield calculated for this site was 2 percent,
which is representative of clayey sediments (Walton, 1970).

Slug Tests

In November 2003, slug tests were conducted on all
shallow observation wells at the Ballards Crossroads site
(appendix 1D). A solid slug was used to produce both falling
(slug-in) and rising (slug-out) head tests in each shallow
well. Because of the substantial change in saturated thickness
of about 50 percent during the Ballards Crossroads aquifer
test, hydraulic conductivity is not reported from the Neuman
(1974) and Moench (1997) solutions. Hydraulic conductivity
values derived from the slug tests using the Bouwer and Rice
(1976) solution ranged from 3.0 to 7.0 ft/d and averaged
4.6 ft/d (table 2).
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Figure 34. Field description of subsurface sediment layers and geophysical logs collected at the Ballards Crossroads aquifer-
test site in the Little Contentnea Creek basin.
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Figure 36. Drawdown data from observation wells during the Ballards Crossroads aquifer test
matched to the Neuman (1974) solution.
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Farmville Site (Va"ey Flat or Flood Plain) the Farmville city limits (fig. 38). At this site, wells were
installed in a small clearing on a flat, low-lying wooded area
The Farmville aquifer-test site is located in Pitt County in the Little Contentnea Creek flood plain (fig. 38). All of the
about 600 ft northeast of U.S. Highway 258, just north of surrounding area is heavily wooded. Old demolition debris
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Figure 38. Locations of wells at the Farmville aquifer-test site in Pitt County, North Carolina.
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and other evidence of prior human activity were observed in
the wooded area near the test site.

Test Design

At the Farmville site, wire-line core samples and gamma
logs initially were collected from a core hole that was drilled
to about 62 ft below land surface. Geophysical well logs and
field descriptions of core samples collected at the site are
shown in figure 39. Core samples and well logs indicate that
the surficial aquifer at this site is composed of multiple sedi-
ment layers, each containing a mixture of sediment particles
with grain sizes ranging from clayey sand to gravelly sand.
The upper 12 ft of sediments at the site are composed of sandy
clays and clayey sands. A bluish-gray clay layer is present
between 12 and 13 ft below land surface. Other sediment
layers high in clay content are present in the core samples
from about 12 to 24 ft below land surface, with thin layers of
sandy clay and fine sand from 24 to about 32 ft below land
surface. Clay layers are present from 32 to 46 ft. Clayey and
silty sands are present in the core samples collected from 46 to
about 62 ft below land surface (fig. 39).

Because of construction problems, the original core
hole was abandoned and filled with bentonite grout. Another
relatively deep well was drilled to a depth of 53 ft and
screened from 48 to 53 ft below land surface. Additional
geophysical logs were collected from this deep well, although
excessive curvature in the PVC well casing prevented the
collection of well logs at depths greater than 27 ft below land
surface (fig. 39). Five shallow wells were drilled to a depth of
about 24 ft and screened from approximately 9 to 24 ft below
land surface.

While performing a preliminary test to establish a
sustainable pumping rate for testing the surficial aquifer at
the Farmville site, two distinct zones with markedly different
water-bearing characteristics were identified in the sediment
layers in the upper 24 ft. During the preliminary test, sedi-
ments above 13 ft below land surface yielded substantially
more water than sediment layers below 13 ft. As a result, the
initial plans for testing all sediment layers in the upper 24
ft at the Farmville site were canceled, and all but one of the
originally installed wells were abandoned. To complete this
process, PVC well casings and screens were removed, and the
resulting bore holes were backfilled with cement grout.

After abandoning all but one of the originally installed
shallow wells, a new site on the same property approximately
100 ft west of the original site was selected for testing.
Sediment samples were collected to a depth of about 16 ft
at three locations between the original test site and the new
test site. These sediment samples indicated that the relative
position and characteristics of the shallow sediment layers
generally were consistent between the original location and
the new test site. Following the collection of core samples at
the new test site, another series of shallow wells were installed
to a depth of about 12.5 to 13.0 ft below land surface (table 6).
One well (BFW-10; fig. 40) was specifically designed to serve

as the pumping well and was constructed of 4-inch-diameter
PVC casing with a #20-slot well screen. Four observation
wells (BFW-7, BFW-8, BFW-9, and BFW-11; fig. 40) were
constructed using 2-inch-diameter PVC screen and casing with
#10-slot screens. The pumping well and all four observation
wells were screened from about 3 to 13 ft below land surface.
Well BFW-5, the remaining well at the original test site, was
used as an additional observation well during the aquifer test
and was located about 74 ft from the pumping well (table 6).
Because well BEFW-5 was screened at a different interval (2.5
to 22.5 ft below land surface), data collected from this well
were not used to calculate properties of the surficial aquifer at
the Farmville site.

An additional 2-inch-diameter well (BFW-12) was
installed to a depth of 21 ft and was screened from 16 to 21 ft
below land surface to monitor water levels in the underlying
sediment layers. Field observations during construction and
drawdown measured in this deeper well during the aquifer test
indicate that the screened interval of this well was not isolated
from the overlying shallow sediments. Hence, well BFW—12
was not used to evaluate leakage between the different sedi-
ment layers or to calculate properties of the surficial aquifer at
the test site.

An abandoned shallow well about 2 miles west of the
Farmville test site was used to monitor background water
levels throughout the duration of the aquifer test. The total
depth of this background well was measured at 13.1 ft below
land surface (table 6). This well originally was constructed as
a 24-inch-diameter bored residential well.

Results

The aquifer test at the Farmville site was conducted
May 20-21, 2003, for a 24-hour period. During this test, water
was withdrawn from well BFW-10 (pumping well) at a rate
of 6.3 gal/min. During the aquifer test at the Farmville site,
water withdrawn from the aquifer was discharged about 200 ft
east of the test wells to a low-lying area that was downgradient
from the test site. The saturated thickness measured in the
surficial aquifer at the beginning of the test was 11.1 ft. Water
levels in the surficial aquifer measured in the background well
declined by about 0.4 ft during the test, and no corrections
were made to the drawdown measured in the observation wells
based on this decline. During the aquifer test, water-levels
measured in the deeper well (BFW-12) declined nearly as
much as in the nearest shallow observation well. Since well
BFW-12 was not isolated from the overlying sediments, no
adjustments or corrections were made to drawdown data from
the shallow wells based on the water-levels measured in well
BFW-12.

Drawdown values calculated for shallow observation
wells BEFW-7, BFW-8, BFW-9, and BFW-11 were fitted
collectively to theoretical curves based on the Neuman (1974)
and Moench (1997) solutions (figs. 41 and 42, respectively).
Excluding BFW-10 (the pumping well), transmissivity esti-
mates of 210 and 310 ft>/d were calculated for the Farmville
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Figure 39. Field description of subsurface sediment layers and geophysical logs collected at the Farmville aquifer-test
site in the Little Contentnea Creek basin.
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Figure 40. Cartesian coordinates for the pumping well and observation wells at the Farmville
aquifer-test site.
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Figure 41. Drawdown data from observation wells during the Farmville site aquifer test
matched to the Neuman (1974) solution.
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Figure 42. Moench (1997) type-curve overlay for the Farmville site aquifer test.



site (table 2). The K /K value of 0.87 for the type-curve fits is
high (fig. 42), indicating a larger vertical component of flow to
the pumping well. The type-curve fit for the Neuman (1974)
solution matched the late-time drawdown data slope better
(fig. 41), while the Moench (1997) solution fit narrowed the
observation well time differences (fig. 42). Wellbore storage
does not appear to be a large factor during this test (wellbore
storage = 50). Neither solution fit the data as well as at the
other aquifer-test sites, likely because of the large vertical-flow
component. Specific yield calculated for the Farmville site
was less than 1 percent, which is representative of clayey
sediments (Walton, 1970).

Slug Tests

In May 2004, slug tests were conducted on all shallow
wells at the Farmville site (appendix 1E). A solid slug was
used to produce both falling (slug-in) and rising (slug-out)
head tests in each shallow well. Because water levels in the
shallow observation wells were below the top of the well
screen, only rising head tests were used to calculate hydraulic
conductivity estimates for the Farmville site. Slug tests
performed on well BFW-5 (screened in a different zone from
other wells at the site) produced lower-than-expected values
of hydraulic conductivity. Slug test results from well BFW-5
were not used to calculate an average hydraulic conductivity
estimate for the site. Because of the substantial change in
saturated thickness of about 40 percent during the Farmville
aquifer test, hydraulic conductivity is not reported from the
Neuman (1974) and Moench (1997) solutions. The Bouwer
and Rice (1976) analytical solution for unconfined aquifers
was used to analyze the slug test data from each well. Hydrau-
lic conductivity values derived from the slug tests ranged from
18 to 26 ft/d and averaged 21 ft/d (table 2).

Summary

Hydraulic properties of the surficial aquifer system were
determined at five sites located in three different topographic
settings in the Little Contentnea Creek drainage basin of
the North Carolina Coastal Plain. No relation was found
between the topographic setting of the test sites and hydraulic
properties of the surficial aquifer. Generally, low values of
transmissivity and hydraulic conductivity were determined for
the surficial aquifer at each test site.

Each aquifer test was conducted by pumping water from
the surficial aquifer at a constant rate for a period of 24 to
72 hours. For each test, a submersible electric pump was used
to withdraw water from one well that was constructed to fully
penetrate the surficial aquifer. At each site, water levels were
measured in the pumping well and in multiple observation
wells placed within 25 ft from the pumping well. Pumping
rates used for testing the surficial aquifer at the five test sites
ranged from 1.8 to 13.6 gal/min. Prior to pumping, water-table
depth measured at the five test sites ranged from about 1.4 to
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10.8 ft below land surface. The saturated thickness of the
surficial aquifer at most test sites generally was less than 19 ft,
and the lower boundary of the surficial aquifer (top of the
uppermost confining layer) generally was less than 25 ft below
land surface.

Transmissivity, hydraulic conductivity, and specific yield
were calculated for the surficial aquifer at each of the five test
sites. These values were derived by visually and collectively
matching drawdown data collected from multiple observation
wells at each site to the Neuman (1974) and Moench (1997)
solutions using analytical software. The transmissivity
estimates determined for the five test sites ranged from 55 to
500 ft*d. Hydraulic conductivity estimates derived from slug
tests (Bouwer and Rice, 1976) for the five test sites ranged
from 3.3 to 21 ft/d. Specific yield estimates for the surficial
aquifer at each test site ranged from less than 1 percent to
10 percent.

Software-based results of the Neuman (1974) and
Moench (1997) solutions were used to derive estimates of
hydraulic properties for the surficial aquifer at the five test
sites. The Neuman (1974) solution provided a better fit to the
late-time data and was used to determine specific yield for the
surficial aquifer at each test site. The Moench (1997) solution
provided a better overall fit for the data, especially for the
early-time drawdown data and observation well response, and
provided a better estimate of aquifer transmissivity.

Aquifer properties derived for each site by the Neuman
(1974) and Moench (1997) solutions were compared to
determine if topographic setting could be used to predict
surficial aquifer properties. The lowest transmissivity estimate
determined during this investigation was calculated for the
Ballards Crossroads site, which is located in a wide valley-flat
or flood-plain setting. A transmissivity estimate of 89 ft?/d and
hydraulic conductivity value (slug tests) of 4.6 ft/d were cal-
culated for this site. For the other flood-plain site (Farmville),
a transmissivity estimate of 310 ft*/d and the highest hydraulic
conductivity value determined during this study, 21 ft/d, were
derived. A two-layered composite aquifer system was tested
at the Scuffleton site, for which the highest transmissivity
estimate determined during this investigation, 500 ft?/d,
was calculated. The lowest hydraulic conductivity estimate
determined during this investigation, 3.3 ft/d, was calculated
for the Scuffleton site. If the upper 20 ft of sediments at the
Scuffleton site had been tested independently, the hydraulic
properties of the upper layers may have differed substantially
from those determined for the two-layered composite aquifer.

The area in the Little Contentnea Creek basin has been
subjected to multiple sea-level transgressions and regressions,
thereby exposing the near-surface sediments to multiple
deposition and erosion events. As a result, sediments forming
a given topographic feature in one part of the area may have
substantially different properties than sediments forming the
same type of feature in another area. Likewise, the water-bear-
ing properties of the surficial aquifer in similar topographic
settings may differ considerably across the area. Although
topography is useful in the general discussion of movement
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and behavior of water, the results from the five sites tested
during this investigation indicate that hydraulic characteristics
of the surficial aquifer in the Little Contentnea Creek basin
cannot be predicted based on topographic setting.
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Appendix 1. Slug-test results for wells at each of the five
aquifer-test sites in the Little Contentnea Creek basin,
North Carolina, 200203

1-B.

1-C.

1-D.

1-E.

Triangle aquifer-test site, Greene County, North Carolina
Barrett's Farm aquifer-test site, Greene County, North Carolina
Scuffleton aquifer-test site, Pitt County, North Carolina

Ballards Crossroads aquifer-test site, Pitt County, North Carolina

Farmville aquifer-test site, Pitt County, North Carolina

NOTE: The reference for values listed for water level (DTW), top of screen

(TOS), and base of aquifer (DTB) in the following datasets is the
measuring point at the top of the surface casing.






Appendix 61

Appendix 1A.  Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North
Carolina, 2002-03.

WELL ID: TS-1SLUGIN 1 Reduced Data

Local ID: 1 SLUGIN 1 Time, Water

INPUT Date: 4/7/2004 Entry  Hr:Min:Sec Level
Construction: Time: y0 = 1 10:49:55.0 3.80
Casing dia. (d.) 4 Inch 2 10:49:58.0 3.85
Annulus dia. (d,) 10.25 Inch v _>l_ PR 3 10:50:01.0 3.90
Screen Length (L) 15 Feet T A ow 4] w 4 10:50:04.0 3.95
N 5 10:50:07.0 3.99
Depths to: o8 T 6 10:50:10.0 4.04
water level (DTW) 4.83 Feet 4 1 X 7 10:50:13.0 4.07
top of screen (TOS) 11.65 Feet E &, $ D 8 10:50:16.0 4.10
Base of Aquifer (DTB) 26.65 Feet - 9 10:50:19.0 414
a| l 10 10:50:22.0 417
Annular Fill: 11 10:50:25.0 4.20
across screen -- Fine Sand 12 10:50:28.0 4.23
above screen -- Bentonite 13 10:50:31.0 4.26
14 10:50:34.0 4.29
Aquifer Material -- Fine Sand oo Adjust slope of line to estimate K 15 10:50:37.0 4.31
T 16 10:50:39.0 4.32
COMPUTED ? 17 10:50:42.0 4.35
Lyetted 15 Feet I 18 10:50:45.0 4.37
D= 21.82 Feet b 19 10:50:48.0 4.39
H= 21.82 Feet | 20 10:50:51.0 4.41
Lir, = 35.12 21 10:50:54.0 4.43
Y0-DISPLACEMENT — 1.03 Feet 1.00\@ 22 10:50:58.0 4.45
Yo-sLuG = 1.95 Feet 23 10:51:01.0 4.46
From look-up table using L/r,, = 24 10:51:05.0 4.47
= 25 10:51:09.0 4.49
26 10:51:13.0 4.51
Fully penetrate C = 2.283 27 10:51:18.0 4.53
In(Re/rw) = 2.901 : 28 10:51:23.0 4.55
Re = 7.77 Feet 0.10 29 10:51:28.0 4.56
: ; 30 10:51:33.0 4.58
Slope = 0.004902 logqy/sec 31 10:51:38.0 4.60
togy, recovery = 204 sec 32 10:51:44.0 4.61
Input is consistent. 33 10:51:51.0 4.63
34 10:51:57.0 4.65
| K = 3 Feet/Day | 35 10:52:05.0 4.66
8-64 ‘ ‘ ‘ ‘ 36 10:52:12.0 4.66
00:00 02:53 0546 08:38 11:31 14:224 17:17 37 10:52:20.0 4.68
TIME, Minute:Second 38 10:52:28.0 4.69
39 10:52:37.0 4.71
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 10:52:47.0 4.72
Triangle Site, well 1, slug in 1 41 10:52:57.0 4713
Assumed annulus 10.25 42 10:53:07.0 4.74
mw 2.15' 43 10:53:19.0 4.75
assumed water level as beginning water level from data 44 10:53:31.0 4.76
45 10:53:43.0 4.76

assumed slug 5'
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Appendix 1A. Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North

Carolina, 2002-03.— Continued

WELL ID: Ts-1 SLUGOUT 1

INPUT
Construction:
Casing dia. (d;) 4 Inch
Annulus dia. (d,) 10.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 4.83 Feet
top of screen (TOS) 11.65 Feet
Base of Aquifer (DTB) 26.65 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 21.82 Feet
H= 21.82 Feet
L/r, = 35.12
Y0-DISPLACEMENT = 1.13 Feet
Yo-sLug = 1.95 Feet

From look-up table using L/r,,

Fully penetrate C = 2.283
In(Re/rw) = 2.901
Re = 7.77 Feet

Slope = 0.006673 logyg/sec

tgg9, recovery = 150 sec

Input is consistent.

| K

4 Feet/Day |

REMARKS:

yly,

Local ID: TS-1 SLUGOUT 1

Date: 4/7/2004
Time: y0 =

!
v
!

o
=

o
@
9
4
o
< ®—
ér—)'
«cT——>
&——og—>

Base of Aquifer

Adjust slope of line to estimate K

40-00

0-04

0

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

00:00 01:26 02:53 04:19 0546 07:12 08:38

Triangle Site, well 1, slug out 1
Assumed annulus 10.25
mw 2.15'

assumed slug &'

assumed water level as beginning water level from data

Entry

36

Reduced Data

Time,

Hr:Min:Sec

11:07:51.0
11:07:54.0
11:07:57.0

11:08:00.0
11:08:03.0
11:08:06.0
11:08:09.0

11:08:12.0
11:08:15.0
11:08:18.0
11:08:21.0
11:08:24.0
11:08:27.0
11:08:30.0
11:08:33.0
11:08:36.0
11:08:39.0
11:08:42.0
11:08:45.0
11:08:48.0
11:08:51.0
11:08:54.0
11:08:57.0
11:09:01.0
11:09:05.0
11:09:08.0
11:09:13.0
11:09:17.0
11:09:22.0
11:09:27.0
11:09:32.0
11:09:38.0
11:09:44.0
11:09:50.0
11:09:57.0
11:10:04.0
11:10:11.0
11:10:19.0
11:10:28.0
11:10:37.0
11:10:46.0
11:10:56.0
11:11:07.0
11:11:18.0
11:11:30.0

Water
Level

5.96
5.89
5.83

5.78
5.73
5.68
5.64

5.61
5.56
5.53
5.50
5.47
5.44
5.41
5.39
5.36
5.33
5.31
5.29
5.27
5.25
5.24
5.21
5.20
5.17
5.15
5.15
5.12
5.10
5.08
5.07
5.05
5.03
5.02
5.00
4.98
4.97
4.96
4.95
4.94
4.93
4.92
4.91
4.90
4.90
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Appendix 1A.  Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North
Carolina, 2002-03.— Continued

WELL ID: Ts-1A SLUGIN 1 Reduced Data

Local ID: TS-1A SLUGIN 1 Time, Water

INPUT Date: 4/7/2004 Entry  Hr:Min:Sec Level
Construction: Time: y0 = 1 15:09:04.0 3.53
Casing dia. (d.) 4 Inch 2 15:09:07.0 3.59
Annulus dia. (dy) 10.25 Inch %L PR 3 15:09:10.0 3.65
Screen Length (L) 15 Feet A ow A v 4 15:09:13.0 3.70
NI 5 15:09:16.0 3.75
Depths to: o8 T 6 15:09:18.0 3.80
water level (DTW) 4.56 Feet ors I E X T 7 15:09:21.0 3.84
top of screen (TOS) 11.45 Feet = g :‘, p 8 15:09:24.0 3.88
Base of Aquifer (DTB) 26.45 Feet - 9 15:09:27.0 3.92
a| l 10 15:09:30.0 3.96
Annular Fill: 11 15:09:33.0 3.99
across screen -- Coarse Sand 12 15:09:36.0 4.03
above screen -- Bentonite 13 15:09:39.0 4.06
. . . 14 15:09:43.0 4.08
Aquifer Material — Fine Sand Adjust slope of line to estimate K 15 15:09:46.0 4.11
4880 16 15:09:50.0 4.15
COMPUTED r 17 15:09:54.0 418
Lwetted 15 Feet r 18 15:09:58.0 4.20
D= 21.89 Feet [ 19 15:10:03.0 4.24
H= 21.89 Feet [ 20 15:10:07.0 4.27
Liry = 34.29 b 21 15:10:12.0 4.29
Y0-DISPLACEMENT = 1.03 Feet 22 15:10:18.0 4.32
Yo-sLuG = 1.95 Feet 23 15:10:23.0 4.34
From look-up table using L/r,, 24 15:10:29.0 4.36
= 25 15:10:36.0 4.38
> 26 15:10:42.0 4.40
Fully penetrate C = 2.252 27 15:10:49.0 4.41
In(Re/rw) = 2.883 28 15:10:57.0 4.43
Re = 7.82 Feet 29 15:11:05.0 4.44
30 15:11:13.0 4.45
Slope = 0.00813 log,e/sec 31 15:11:22.0 4.46
tgge, recovery = 123 sec 32 15:11:32.0 4.48
Input is consistent. 33 15:11:42.0 4.49
34 15:11:52.0 4.50
| K = 4 Feet/Day | 35 15:12:03.0 4.51
36 15:12:15.0 4.52
o 37 15:12:28.0 4.52
38 15:12:41.0 4.53
o ‘ ‘ ‘ ‘ 39 15:12:55.0 4.54
00:00 0253 0546 0838 11:31  14:24 40 15:13:10.0 453
TIME, Minute:Second 41 15:13:26.0 4.53
42 15:13:43.0 4.53
REMARKS: Bouwer and Rice (1976) analysis of slug test 43 15:14:01.0 4.53
Triangle Site, well 1A, slug in 1 44 15:14:20.0 4.53
45 15:14:40.0 4.54

Assumed annulus 10.25

mw 2.15'

assumed water level as beginning water level from data
assumed slug 5'
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Appendix 1A. Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North

Carolina, 2002-03.— Continued

WELL ID: TS-1A SLUGOUT 1

Local ID: TS-1A SLUGOUT 1

Base of Aquifer (DTB) 26.45 Feet

INPUT Date: 4/7/2004
Construction: Time: y0 =
Casing dia. (d;) 4 Inch
Annulus dia. (dy,) 10.25 Inch v _)L Pa—
Screen Length (L) 15 Feet —_DTw_A v
A
Depths to: o8
water level (DTW) 4.56 Feet 1 X
DTB E H D
top of screen (TOS) 11.45 Feet = \';, v l

o
=

Annular Fill: .
across screen -- Coarse Sand Base of Aquifer

above screen -- Bentonite

Adjust slope of line to estimate K

40-06

Aquifer Material -- Fine Sand
COMPUTED
Luetted 15 Feet
D= 21.89 Feet
H= 21.89 Feet
Liry = .
Tw 35.12 103
Y0-DISPLACEMENT = 1.10 Feet
Yo-sLug = 1.95 Feet <
From look-up table using L/r, =
Fully penetrate C = 2.283 €
In(Re/rw) = 2.903 010 B
Re = 7.79 Feet PR
3
Slope = 0.007946 log,q/sec %
tgqe, recovery = 126 sec O ©
Input is consistent. o o0
| K = 4 Feet/Day | 6-64
00:00 07:12 14:24 21:36
TIME, Minute:Second
REMARKS: Bouwer and Rice (1976) analysis of slug test

Triangle Site, well 1A, slug out 1

Assumed annulus 10.25

mw 2.15'

assumed water level as beginning water level from data
assumed slug &'

Entry

S©® Nouhs W N -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
15:25:48.0
15:25:51.0

15:25:54.0

15:25:57.0
15:26:00.0
15:26:03.0
15:26:06.0

15:26:09.0
15:26:12.0
15:26:15.0
15:26:17.0
15:26:20.0
15:26:23.0
15:26:26.0
15:26:29.0
15:26:32.0
15:26:35.0
15:26:38.0
15:26:41.0
15:26:44.0
15:26:47.0
15:26:51.0
15:26:55.0
15:26:59.0
15:27:03.0
15:27:07.0
15:27:12.0
15:27:17.0
15:27:22.0
15:27:28.0
15:27:34.0
15:27:40.0
15:27:47.0
15:27:54.0
15:28:02.0
15:28:10.0
15:28:18.0
15:28:27.0
15:28:36.0
15:28:46.0
15:28:57.0
15:29:08.0
15:29:20.0
15:29:33.0
15:29:46.0

Water

Level
5.66
5.58

5.52

5.46
5.40
5.35
5.31

5.27
5.23
5.19
5.16
5.13
5.10
5.07
5.04
5.02
4.99
4.97
4.95
4.93
4.91
4.89
4.87
4.86
4.84
4.82
4.80
4.78
4.76
4.75
4.73
4.72
4.71
4.69
4.68
4.67
4.66
4.65
4.65
4.64
4.63
4.62
4.62
4.61
4.60
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Appendix 1A.  Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North
Carolina, 2002-03.— Continued

WELL ID: Ts-2SLUGIN 2 Reduced Data

Local ID: 2 SLUGIN 2 Time, Water

INPUT Date: 4/7/2004 Entry  Hr:Min:Sec Level
Construction: Time: y0 = 1 12:21:48.0 247
Casing dia. (d) 2 Inch 2 12:21:51.0 2.71
Annulus dia. (d,) 8.25 Inch v _>l_ < 3 12:21:54.0 2.86
Screen Length (L) 15 Feet A —ow Al v 4 12:21:57.0 2.98
N 5 12:22:00.0 3.07
Depths to: o5 T 6 12:22:03.0 3.13
water level (DTW) 3.4 Feet o 1= X 7 12:22:06.0 3.18
top of screen (TOS) 9.7 Feet = v T, p 8 12:22:09.0 3.22
Base of Aquifer (DTB) 24.7 Feet - 9 12:22:12.0 3.25
a| l 10 12:22:15.0 3.28
Annular Fill: 11 12:22:18.0 3.30
across screen -- Fine Sand 12 12:22:20.0 3.31
above screen -- Bentonite 13 12:22:23.0 3.33
Adjust slope of line to estimate K 14 12:22:26.0 3.34
Aquifer Material -- Fine Sand +0-60 15 12:22:29.0 3.35
16 12:22:32.0 3.35
COMPUTED 17 12:22:35.0 3.36
Lwetted 15 Feet 18 12:22:38.0 3.36
D= 21.3 Feet 19 12:22:41.0 3.37
H= 21.3 Feet 20 12:22:44.0 3.37
Lir, = 43.64 1.00 21 12:22:47.0 3.37
Y0-DISPLACEMENT — 0.93 Feet ’ 22 12:22:50.0 3.38
Yo-sLuG = 1.25 Feet = 23 12:22:53.0 3.38
From look-up table using L/r,, = 24 12:22:57.0 3.38
3 25 12:23:01.0 3.38
26 12:23:04.0 3.39
Fully penetrate C = 2.563 ) 27 12:23:09.0 3.39
In(Re/rw) = 3.074 0.10 | ® 28 12:23:13.0 3.39
Re = 7.44 Feet F i 29 12:23:18.0 3.39
% 30 12:23:23.0 3.39
Slope = 0.032077 log,e/sec L 31 12:23:28.0 3.39
tgg9, recovery = 31 sec r 32 12:23:34.0 3.39
Input is consistent. t 33 12:23:40.0 3.39
34 12:23:46.0 3.39
| K = 5 Feet/Day | 0:04 s s s 35 12:23:53.0 3.39
00:00 02:53 05:46 08:38 11:31 36 12:24:00.0 3.40
TIME, Minute:Second 37 12:24:07.0 3.40
38 12:24:15.0 3.40
39 12:24:24.0 3.40
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 12:24:33.0 3.40
- - - 41 12:24:42.0 3.40
£ pauso i
mw 0.7' 43 12:25:03.0 3.40
assumed water level as beginning water level from data 44 12:25:14.0 3.40
45 12:25:26.0 3.40

assumed slug 5'




66 Hydraulic Properties of the Surficial Aquifer at Five Sites in the Contentnea Creek Basin, North Carolina, 200203

Appendix 1A. Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North

Carolina, 2002-03.— Continued

WELL ID: Ts-2 SLUGOUT 1

Local ID: TS-2 SLUGOUT 1

INPUT Date: 4/7/2004
Construction: Time: y0 =
Casing dia. (d;) 2 Inch
Annulus dia. (dy,) 8.25 Inch %L Pa—
Screen Length (L) 15 Feet ___DTW_A ] v
A
Depths to: Tos
water level (DTW) 3.4 Feet 1 X
DTB - H b
top of screen (TOS) 9.7 Feet =y v
Base of Aquifer (DTB) 24.7 Feet p \ l
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Adjust slope of line to estimate K
Aquifer Material -- Fine Sand 008
COMPUTED
Lyetted 15 Feet
D= 21.3 Feet |
H= 21.3 Feet
L/r, = 43.64 i
1.00 ®
Y0-DISPLACEMENT = 0.95 Feet
Yo-sLug = 0.75 Feet s
From look-up table using L/r,, >
Fully penetrate C = 2.563
In(Re/rW) = 3.074 0.10
Re = 7.44 Feet F
Slope = 0.030734 logye/sec
toge, recovery = 33 sec
Input is consistent.
I K = 4 Feet/Day I 6-64
00:00 01:26 02:53 04:19 05:46
TIME, Minute:Second
REMARKS: Bouwer and Rice (1976) analysis of slug test

Triangle Site, well 2, slug out 1

Assumed annulus 8.25

mw- 0.7*

assumed water level as beginning water level from data
assumed slug 3'

Entry

S©® NoUuA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
12:11:06.0
12:11:09.0

12:11:12.0

12:11:15.0
12:11:18.0
12:11:21.0
12:11:24.0

12:11:27.0
12:11:30.0
12:11:33.0
12:11:36.0
12:11:39.0
12:11:41.0
12:11:44.0
12:11:47.0
12:11:50.0
12:11:53.0
12:11:56.0
12:11:59.0
12:12:02.0
12:12:05.0
12:12:08.0
12:12:11.0
12:12:15.0
12:12:19.0
12:12:23.0
12:12:27.0
12:12:31.0
12:12:36.0
12:12:41.0
12:12:46.0
12:12:52.0
12:12:58.0
12:13:04.0
12:13:11.0
12:13:18.0
12:13:26.0
12:13:34.0
12:13:42.0
12:13:51.0
12:14:00.0
12:14:10.0
12:14:21.0
12:14:32.0
12:14:44.0

Water

Level
4.35
4.11

3.95

3.84
3.75
3.68
3.63

3.59
3.56
3.54
3.51
3.50
3.49
3.47
3.46
3.46
3.45
3.45
3.44
3.44
3.44
3.44
3.44
3.44
3.43
3.43
3.43
3.43
3.43
3.43
3.43
3.43
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
3.42
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Appendix 1A.  Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North

Carolina, 2002-03.— Continued

WELL ID: TS-3 SLUGIN 1

Local ID: 3 SLUGIN 1

INPUT Date: 4/7/2004
Construction: Time: y0 =
Casing dia. (d;) 2 Inch
Annulus dia. (dy,) 8.25 Inch v %L Pa—
Screen Length (L) 15 Feet ___DTW_A ] v
A
Depths to: Tos
water level (DTW) 3.56 Feet 1 X
DTB - H b
top of screen (TOS) 9.85 Feet =V v
Base of Aquifer (DTB) 24.85 Feet p \ l
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Adjust slope of line to estimate K
Aquifer Material -- Fine Sand 008
COMPUTED
Lyetted 15 Feet
D= 21.29 Feet |
H= 21.29 Feet
L/r, = 43.64 i
1.00 ©
Yo-DISPLACEMENT = 1.14 Feet
Yo-sLug = 1.25 Feet =
From look-up table using L/r,, = D
@
Fully penetrate C = 2.563 d
In(Re/rW) = 3.074 0.10 5
Re = 7.43 Feet 2
R
Slope = 0.072953 logsg/sec I %
too9, recovery = 14 sec (B
Input is consistent. t %
(0]
[ K = 10 Feet/Day | o4 9
00:00 01:26 02:53 04:19 05:46
TIME, Minute:Second
REMARKS: Bouwer and Rice (1976) analysis of slug test

Triangle Site, well 3, slugin 1

Assumed annulus 8.25

mw= 0.85'

assumed water level as beginning water level from data
assumed slug &'

Entry

S©® NouA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
13:00:04.0
13:00:07.0

13:00:10.0

13:00:13.0
13:00:16.0
13:00:19.0
13:00:22.0

13:00:25.0
13:00:28.0
13:00:31.0
13:00:34.0
13:00:36.0
13:00:39.0
13:00:42.0
13:00:45.0
13:00:48.0
13:00:51.0
13:00:54.0
13:00:57.0
13:01:00.0
13:01:03.0
13:01:06.0
13:01:09.0
13:01:13.0
13:01:17.0
13:01:20.0
13:01:25.0
13:01:29.0
13:01:34.0
13:01:39.0
13:01:44.0
13:01:50.0
13:01:56.0
13:02:02.0
13:02:09.0
13:02:16.0
13:02:23.0
13:02:31.0
13:02:40.0
13:02:49.0
13:02:58.0
13:03:08.0
13:03:19.0
13:03:30.0
13:03:42.0

Water

Level
2.43
3.12

3.32

3.41
3.46
3.49
3.50

3.52
3.52
3.53
3.53
3.54
3.54
3.54
3.54
3.54
3.54
3.55
3.55
3.55
3.55
3.55
3.55
3.55
3.55
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
3.56
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Appendix 1A. Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North

Carolina, 2002-03.— Continued

WELL ID: Ts-3 SLUGOUT 1

Local ID: TS-3 SLUGOUT 1

INPUT Date: 4/7/2004
Construction: Time: y0 =
Casing dia. (d.) 2 Inch
Annulus dia. (d,) 8.25 Inch él_ pa—
Screen Length (L) 15 Feet "'—WFW—_/IT v
A
Depths to: o8 T T
water level (DTW) 3.56 Feet —H I
DTB = H b
top of screen (TOS) 9.85 Feet =V v
Base of Aquifer (DTB) 24.85 Feet p \ l

Annular Fill: .
across screen — Fine Sand Base of Aquifer

above screen -- Bentonite

Adjust slope of line to estimate K

400
00

Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet D
D= 21.29 Feet
H= 21.29 Feet
Liry = 43.64 )
Y0-DISPLACEMENT = 0.98 Feet |
Yo-sLuG = 1.25 Feet 5
From look-up table using L/r,, > 010 |
[©
r®
Fully penetrate C = 2.563 [©
In(Re/rw) = 3.074 2)
Re = 7.43 Feet [ %
Slope = 0.048042 log;o/sec o
r (@)

tgoo, recovery 21 sec
Input is consistent. (\)

(0] O
@a®» OO O O

| K = 7 Feet/Day | 0:64
00:00 01:26  02:53 04:19 0546  07:12
TIME, Minute:Second
REMARKS: Bouwer and Rice (1976) analysis of slug test

Triangle Site, well 3, slug out 1

Assumed annulus 8.25

mw-0.85

assumed water level as beginning water level from data
assumed slug 5'

Entry

Reduced Data
Time,
Hr:Min:Sec
13:07:49.0
13:07:52.0

13:07:55.0

13:07:58.0
13:08:01.0
13:08:04.0
13:08:07.0

13:08:10.0
13:08:13.0
13:08:16.0
13:08:19.0
13:08:21.0
13:08:24.0
13:08:27.0
13:08:30.0
13:08:33.0
13:08:36.0
13:08:39.0
13:08:42.0
13:08:45.0
13:08:48.0
13:08:51.0
13:08:54.0
13:08:58.0
13:09:02.0
13:09:05.0
13:09:10.0
13:09:14.0
13:09:19.0
13:09:24.0
13:09:29.0
13:09:35.0
13:09:41.0
13:09:47.0
13:09:54.0
13:10:01.0
13:10:08.0
13:10:16.0
13:10:25.0
13:10:34.0
13:10:43.0
13:10:53.0
13:11:04.0
13:11:15.0
13:11:27.0

Water

Level
4.54
4.00

3.81

3.72
3.67
3.65
3.63

3.62
3.61
3.60
3.60
3.59
3.59
3.59
3.59
3.59
3.59
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.58
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.57
3.57
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Appendix 1A.  Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North
Carolina, 2002-03.— Continued

WELL ID: Ts-5 SLUGIN1 Reduced Data

Local ID: TS-5 SLUGIN1 Time, Water

INPUT Date: 4/7/2004 Entry  Hr:Min:Sec Level
Construction: Time: 14:14 1 14:14:37.0 3.50
Casing dia. (d;) 2 Inch 2 14:14:40.0 3.75
Annulus dia. (d) 8.25 Inch v %L < q 3 14:14:43.0 3.98
Screen Length (L) 15 Feet A —ow 4] v 4 14:14:46.0 4.10
N 5 14:14:49.0 4.16
Depths to: Tos T 6 14:14:52.0 4.21
water level (DTW) 4.3 Feet o - ; 7 14:14:55.0 4.23
top of screen (TOS) 9.9 Feet £ ¥ $ D 8 14:14:58.0 4.25
Base of Aquifer (DTB) 24.9 Feet - 9 14:15:01.0 4.26
| 10 14:15:04.0 4.27
Annular Fill: 1 14:15:06.0 4.27
across screen -- Fine Sand 12 14:15:09.0 4.27
above screen -- Bentonite 13 14:15:12.0 4.27
Adjust slope of line to estimate K 14 14:15:15.0 4.27
Aquifer Material -- Fine Sand 4880 15 14:15:18.0 4.27
[ 16 14:15:21.0 4.28
COMPUTED [ 17 14:15:24.0 4.28
Letted 15 Feet , 18 14:15:27.0 4.28
D= 20.6 Feet | 19 14:15:30.0 4.28
H= 20.6 Feet ) 20 14:15:33.0 4.28
L/r, = 43.64 ] ooi> 21 14:15:36.0 4.28
Y0-DISPLACEMENT — 0.80 Feet ) 22 14:15:40.0 4.28
Yo-sLuG = 0.75 Feet = 23 14:15:44.0 4.28
From look-up table using L/r,, > 24 14:15:48.0 4.28
25 14:15:52.0 4.29
t 26 14:15:56.0 4.28
Fully penetrate C = 2.563 ¢ 27 14:16:01.0 4.28
In(Re/rw) = 3.054 0.10 P 28 14:16:06.0 4.28
Re = 7.29 Feet F )) 29 14:16:11.0 4.28
I 30 14:16:17.0 4.28
Slope = 0.064957 log,g/sec L 31 14:16:23.0 4.28
tog9, recovery = 15 sec r 32 14:16:29.0 4.29
Input is consistent. F o) 33 14:16:36.0 4.29
O @amD 0O O OO0 34 14:16:43.0 4.29
| K= 9 Feet/Day | ‘ L. 00.00..00 35 14:16:51.0 4.29
00:00 01:26 02:53 04:19 0546 07:12 36 14:16:59.0 4.29
TIME, Minute:Second 37 14:17:07.0 4.28
38 14:17:16.0 4.29
39 14:17:25.0 4.29
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 14:17:35.0 4.29
Triangle Site, well 5, slug in 1 1 14:17:46.0 4.29
Assumed annulus 8.25 42 14:17:57.0 4.29
mw 1.7 43 14:18:09.0 4.29
assumed slug 3 44 14:18:22.0 4.29
45 14:18:35.0 4.29

assumed water level as beginning water level from data




70 Hydraulic Properties of the Surficial Aquifer at Five Sites in the Contentnea Creek Basin, North Carolina, 2002—03

Appendix 1A. Slug-test results for wells at the Triangle aquifer-test site in the Little Contentnea Creek basin, Greene County, North
Carolina, 2002-03.— Continued

WELL ID: Ts-5 SLUGOUT 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (dy) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 4.3 Feet
top of screen (TOS) 9.9 Feet
Base of Aquifer (DTB) 24.9 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 20.6 Feet
H= 20.6 Feet
L/, = 43.64
Y0-DISPLACEMENT = 0.84 Feet

Yo-sLug =

0.75 Feet

From look-up table using L/r,,

Fully penetrate C =
In(Re/rw) =
Re =

Slope =
to09, recovery

2.563
3.054
7.29 Feet

0.05752 log,o/sec
17 sec

Input is consistent.

| K =

8 Feet/Day |

REMARKS:

ylyo

Local ID: TS-5 SLUGOUT 1
Date: 4/7/2004

Time: 14:24
v —>Ledc
— ow_A A 4
N T T
TOS
A4 .
DTB : 'T\
H H p
= "
dwl l

Base of Aquifer

Adjust slope of line to estimate K

1000
1000

1 .00%3

()

0.10 §

p
o

004
ca-

00:00 02:53 05:46 08:38 11:31

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Assumed annulus 8.25
mw 1.7'

assumed slug 3'

Triangle Site, well 5, slug out 1

assumed water level as beginning water level from data

Entry

SO Nouhs W N =

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
14:24:02.0
14:24:05.0

14:24:08.0

14:24:11.0
14:24:14.0
14:24:17.0
14:24:20.0

14:24:23.0
14:24:26.0
14:24:29.0
14:24:32.0
14:24:34.0
14:24:37.0
14:24:40.0
14:24:43.0
14:24:46.0
14:24:49.0
14:24:52.0
14:24:55.0
14:24:58.0
14:25:01.0
14:25:04.0
14:25:08.0
14:25:12.0
14:25:16.0
14:25:20.0
14:25:24.0
14:25:29.0
14:25:34.0
14:25:39.0
14:25:45.0
14:25:51.0
14:25:57.0
14:26:04.0
14:26:11.0
14:26:19.0
14:26:27.0
14:26:35.0
14:26:44.0
14:26:53.0
14:27:03.0
14:27:14.0
14:27:25.0
14:27:37.0
14:27:50.0

Water

Level
5.13
4.76

4.58

4.48
4.42
4.38
4.36

4.34
433
4.33
432
4.32
432
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.31
4.30
4.31
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.30
4.29
4.30
4.29
4.29
4.29
4.29
4.29
4.29
4.29
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,
North Carolina, 2002-03.

WELL ID: cBW-1 SLUGIN 1 Reduced Data
Local ID: CBW-1 SLUGIN 1 Time, Water
INPUT Date: 5/25/2004 Entry  Hr:Min:Sec Level

Construction: Time: 11:17 1 11:17:42.0 4.22

Casing dia. (d) 4 Inch 2 11:17:45.0 4.92

Annulus dia. (d,) 10.25 Inch 9\_ PR 3 11:17:48.0 4.79

Screen Length (L) 15 Feet T A o 4] v 4 11:17:51.0 4.87

Ao 5 11:17:54.0 4.93

Depths to: o5 T 6 11:17:57.0 5.00

water level (DTW) 5.7 Feet o 1= X 7 11:18:00.0 5.05

top of screen (TOS) 10.54 Feet = \b \T, D 8 11:18:03.0 511

Base of Aquifer (DTB) 25.54 Feet - 9 11:18:06.0 5.15

a| l 10 11:18:09.0 5.19

Annular Fill: 11 11:18:12.0 5.23

across screen -- Coarse Sand 12 11:18:14.0 5.26

above screen -- Bentonite 13 11:18:17.0 5.30

Adjust slope of line to estimate K 14 11:18:20.0 5.32

Aquifer Material -- Fine Sand +0:08 15 11:18:23.0 5.35

16 11:18:26.0 5.37

COMPUTED 17 11:18:29.0 5.39

Lwetted 15 Feet 18 11:18:32.0 5.41

D= 19.84 Feet 19 11:18:35.0 5.43

H= 19.84 Feet 20 11:18:39.0 5.45

L/ir, = 35.12 21 11:18:42.0 5.47

Y0-DISPLACEMENT — 1.48 Feet 22 11:18:46.0 5.48

Yo-sLuG = 1.95 Feet = 23 11:18:50.0 5.50

From look-up table using L/r,, > 24 11:18:54.0 5.52

25 11:18:59.0 5.53

26 11:19:03.0 5.54

Fully penetrate C = 2.283 27 11:19:08.0 5.55

In(Re/rw) = 2.844 28 11:19:14.0 5.57

Re = 7.34 Feet 29 11:19:19.0 5.58

30 11:19:25.0 5.59

Slope = 0.011561 logqe/sec 31 11:19:32.0 5.61

tgo9, recovery = 87 sec 32 11:19:38.0 5.61

Input is consistent. 33 11:19:45.0 5.62

@ 34 11:19:53.0 5.63

K = 6.1 FeetDay 004 ‘ ‘ ‘ ‘ 35 11:20:01.0 5.64

T = 120 Feet2/Day 00:00 02:53 05:46 08:38 11:31 14:24 17:17 36 11:20:09.0 5.64

TIME, Minute:Second 37 11:20:18.0 5.65

38 11:20:28.0 5.65

39 11:20:38.0 5.65

REMARKS: Bouwer and Rice (1976) analysis of slug test 40 11:20:48.0 5.66

; - - 41 11:20:59.0 5.66
Barrett's Farm site, well 1, slug in 1

assumed annulus dia 10.25 42 11:21:11.0 5.67

assumed slug length 5 43 11:21:24.0 5.67

44 11:21:37.0 5.67

45 11:21:51.0 5.66
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,

North Carolina, 2002-03.— Continued

WELL ID: cBw-1 SLUGOUT 2

INPUT
Construction:
Casing dia. (d;) 4 Inch
Annulus dia. (d,) 10.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 5.7 Feet
top of screen (TOS) 10.54 Feet
Base of Aquifer (DTB) 25.54 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 19.84 Feet
H= 19.84 Feet
L/r, = 35.12
Y0-DISPLACEMENT = 1.05 Feet
Yo-sLuG = 1.95 Feet

From look-up table using L/r,,

Fully penetrate C = 2.283
In(Re/rw) = 2.844
Re = 7.34 Feet

Slope = 0.011069 logye/sec

too9, recovery = 90 sec

Input is consistent.

K
T

5.8 Feet/Day
120 Feet2/Day

REMARKS:

Local ID: CBW-1 SLUGOUT 2

Date: 5/25/2004
Time: 14:16

!
[
!

o
=

Base of Aquifer

Adjust slope of line to estimate K

1000
006

ylyo

0.10 |

00:00 07:12 14:24 21:36
TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Barrett's Farm site, well 1, slug out 2
assumed annulus dia 10.25
assumed slug length &'

Entry

S©® NouA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
14:16:59.0
14:17:02.0

14:17:05.0

14:17:08.0
14:17:11.0
14:17:14.0
14:17:17.0

14:17:20.0
14:17:23.0
14:17:26.0
14:17:29.0
14:17:32.0
14:17:36.0
14:17:40.0
14:17:43.0
14:17:48.0
14:17:52.0
14:17:57.0
14:18:02.0
14:18:07.0
14:18:13.0
14:18:19.0
14:18:25.0
14:18:32.0
14:18:39.0
14:18:46.0
14:18:54.0
14:19:03.0
14:19:12.0
14:19:21.0
14:19:31.0
14:19:42.0
14:19:53.0
14:20:05.0
14:20:18.0
14:20:31.0
14:20:45.0
14:21:00.0
14:21:16.0
14:21:33.0
14:21:51.0
14:22:09.0
14:22:29.0
14:22:51.0
14:23:13.0

Water

Level
6.75
6.64

6.55

6.48
6.41
6.35
6.30

6.25
6.20
6.16
6.13
6.09
6.06
6.02
5.99
5.98
5.93
5.91
5.89
5.86
5.84
5.82
5.80
5.79
5.77
5.76
5.74
5.73
5.72
5.72
5.71
5.70
5.70
5.69
5.69
5.68
5.68
5.68
5.67
5.67
5.67
5.67
5.67
5.67
5.66
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,

North Carolina, 2002-03.— Continued

WELL ID: cBw-2 SLUGIN 2

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 6.62 Feet
top of screen (TOS) 10.14 Feet
Base of Aquifer (DTB) 25.14 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 18.52 Feet
H= 18.52 Feet
Liry, = 43.64
Y0-DISPLACEMENT = 0.58 Feet
Yo-sLug = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 2.563
In(Re/rw) = 2.988
Re = 6.82 Feet
Slope = 0.024755 logqg/sec
tgoe, recovery = 40 sec
Input is consistent.
K= 3.4 Feet/Day
T = 63 Feet2/Day

REMARKS:

ylyo

Local ID: CBW-2 SLUGIN 2

Date: 5/25/2004
Time: 14:46

<—d,
DTW_A A 4

N T
TOS
hd
H
\

Base of Aquifer

Adjust slope of line to estimate K

{i
[V

SOW® NoOouhA WN

<>

[
|

o
=

10-00

1ond

8-804

00:00 01:26 02:53 04:19 0546 07:12 08:38
TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Barrett's Farm site, well 2, slug in 2
assumed annulus dia 8.25
assumed slug 5'

Entry

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
14:46:45.0
14:46:47.0

14:46:49.0

14:46:52.0
14:46:54.0
14:46:56.0
14:46:59.0

14:47:01.0
14:47:03.0
14:47:05.0
14:47:08.0
14:47:11.0
14:47:13.0
14:47:16.0
14:47:20.0
14:47:23.0
14:47:27.0
14:47:30.0
14:47:34.0
14:47:38.0
14:47:43.0
14:47:48.0
14:47:53.0
14:47:58.0
14:48:04.0
14:48:10.0
14:48:16.0
14:48:23.0
14:48:30.0
14:48:37.0
14:48:45.0
14:48:54.0
14:49:03.0
14:49:12.0
14:49:22.0
14:49:33.0
14:49:44.0
14:49:56.0
14:50:08.0
14:50:22.0
14:50:36.0
14:50:51.0
14:51:07.0
14:51:24.0
14:51:41.0

Water

Level
6.04
6.16

6.22

6.29
6.33
6.37
6.40

6.42
6.45
6.47
6.48
6.49
6.51
6.52
6.53
6.53
6.54
6.55
6.55
6.55
6.56
6.56
6.56
6.56
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.57
6.58
6.58
6.57
6.57
6.57
6.57
6.57
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,

North Carolina, 2002-03.— Continued

WELL ID: cBw-2 SLUGOUT 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 6.62 Feet
top of screen (TOS) 10.14 Feet
Base of Aquifer (DTB) 25.14 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 18.52 Feet
H= 18.52 Feet
Liry, = 43.64
Y0-DISPLACEMENT = 1.05 Feet
Yo-sLuG = 1.25 Feet

From look-up table using L/r,,

Fully penetrate C = 2.563
In(Re/rw) = 2.988
Re = 6.82 Feet
Slope = 0.022668 logqg/sec

44 sec

too9, recovery

Input is consistent.

3.1 Feet/Day
57 Feet2/Day

K
T

REMARKS:

Ylyo

Local ID: CBW-2 SLUGOUT 1

Date: 5/25/2004
Time: 12:16
v —| |«—d.
DTW A A 4
Ao T T
S
Al .
DTB : 4\
= H D
=V v
du| l

Base of Aquifer

Adjust slope of line to estimate K

40-06

010 8

0-04

00:00 02:53 0546 08:38 11:31 14:24 17:17
TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Barrett's Farm site, well 2, slug out 1
assuming annulus dia 8.25
assuming slug 5 ft

Entry

SOW® NouhA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data

Time,
Hr:Min:Sec
12:16:37.0
12:16:39.0

12:16:41.0

12:16:43.0
12:16:46.0
12:16:48.0
12:16:50.0

12:16:53.0
12:16:55.0
12:16:57.0
12:16:59.0
12:17:02.0
12:17:05.0
12:17:07.0
12:17:10.0
12:17:14.0
12:17:17.0
12:17:21.0
12:17:24.0
12:17:28.0
12:17:32.0
12:17:37.0
12:17:42.0
12:17:47.0
12:17:52.0
12:17:58.0
12:18:04.0
12:18:10.0
12:18:17.0
12:18:24.0
12:18:31.0
12:18:39.0
12:18:48.0
12:18:57.0
12:19:06.0
12:19:16.0
12:19:27.0
12:19:38.0
12:19:50.0
12:20:02.0
12:20:16.0
12:20:30.0
12:20:45.0
12:21:01.0
12:21:18.0

Water

Level
7.67
7.46

7.32

7.21
7.13
7.06
7.00

6.95
6.91
6.88
6.85
6.83
6.81
6.79
6.77
6.76
6.75
6.73
6.72
6.72
6.71
6.70
6.70
6.69
6.68
6.68
6.67
6.67
6.67
6.66
6.66
6.66
6.66
6.65
6.65
6.65
6.65
6.65
6.65
6.65
6.65
6.65
6.65
6.65
6.65
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,
North Carolina, 2002-03.— Continued

WELL ID: cBW-3 SLUGIN 1 Reduced Data

Local ID: CBW-3 SLUGIN 1 Time, Water
INPUT Date: 5/25/2004 Entry  Hr:Min:Sec Level
Construction: Time: 12:38 1 12:38:09.0 5.41
Casing dia. (d.) 2 Inch 2 12:38:12.0 5.73
Annulus dia. (d,,) 8.25 Inch v _>l_ < 3 12:38:15.0 5.88
Screen Length (L) 15 Feet A ow Al v 4 12:38:17.0 5.98
N 5 12:38:20.0 6.06
Depths to: oS T 6 12:38:23.0 6.12
water level (DTW) 6.45 Feet o 1 X 7 12:38:26.0 6.18
top of screen (TOS) 10.45 Feet % \';, 3 D 8 12:38:29.0 6.21
Base of Aquifer (DTB) 25.45 Feet 9 12:38:32.0 6.25
| 10 12:38:35.0 6.27
Annular Fill: 1 12:38:38.0 6.30
across screen -- Fine Sand 12 12:38:41.0 6.32
above screen -- Bentonite 13 12:38:44.0 6.33
Adjust slope of line to estimate K 14 12:38:47.0 6.34
Aquifer Material - Fine Sand +6-00 15 12:38:51.0 6.36
[ 16 12:38:55.0 6.37
COMPUTED I 17 12:38:59.0 6.38
L wetted 15 Feet 18 12:39:03.0 6.39
D= 19 Feet | 19 12:39:07.0 6.39
H= 19 Feet 20 12:39:12.0 6.40
L/r, = 43.64 . Oﬁ 21 12:39:17.0 6.40
Y0-DISPLACEMENT = 1.04 Feet ’ P 22 12:39:22.0 6.41
Yo-sLUG = 1.25 Feet = 23 12:39:28.0 6.41
From look-up table using L/r,, B ) 24 12:39:34.0 6.42
25 12:39:40.0 6.42
26 12:39:47.0 6.42
Fully penetrate C = 2.563 27 12:39:54.0 6.42
In(Re/rw) = 3.004 010 | § 28 12:40:02.0 6.42
Re = 6.93 Feet I 29 12:40:10.0 6.42
30 12:40:18.0 6.43
Slope = 0.024625 logyg/sec 31 12:40:27.0 6.43
tgg9, recovery = 41 sec @ 32 12:40:36.0 6.43
Input is consistent. W 000P00000 0 © 33 12:40:46.0 6.43
pu

34 12:40:57.0 6.43
K = 3.4 Feet/Day 001 ‘ ‘ ‘ 35 12:41:08.0 6.43
T= 65 Feet2/Day 00:00  02:53 0546  08:38  11:31 36 12:41:20.0 6.43
TIME, Minute:Second 37 12:41:33.0 6.43
38 12:41:46.0 6.43
39 12:42:00.0 6.43
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 12:42:15.0 6.43
- - 41 12:42:31.0 6.43

Barrett's Farm site, well 3, slug in 1
assuming annulus dia 8.25 S 42 12:42:48.0 6.43
assuming slug 5 ft 43 12:43:06.0 6.43
44 12:43:25.0 6.43
45 12:43:45.0 6.43
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,
North Carolina, 2002-03.— Continued

WELL ID: cBwW-3 SLUG OUT 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 6.45 Feet
top of screen (TOS) 10.45 Feet
Base of Aquifer (DTB) 25.45 Feet
Annular Fill:

across screen -- Fine Sand
above screen -- Bentonite

Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 19 Feet
H= 19 Feet
Liry, = 43.64
Y0-DISPLACEMENT = 0.97 Feet
Yo-sLuG = 1.25 Feet

From look-up table using L/r,,

Fully penetrate C =
In(Re/rw) =
Re =

Slope =
too9, recovery =

2.563
3.004
6.93 Feet

0.032079 logo/sec

31 sec

Input is consistent.

K
T

4.4 Feet/Day
84 Feet2/Day

REMARKS:

Local ID: CBW-3 SLUG OUT 1

Date: 5/25/2004
Time: 13:03
v —| |«—d.
DTW A A 4
Ao T T
S
Al .
DTB : 4\
= H D
=V v
du| l

Base of Aquifer

Adjust slope of line to estimate K

40-06

Ylyo

00:00 00:43 01:26 02:10 02:53 03:36 04:19

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

assuming slug 5 ft

Barrett's Farm site, well 3, slug out 1
assuming annulus dia 8.25

Entry

SOW® NoOouhA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Reduced Data
Time,
Hr:Min:Sec
13:03:42.0
13:03:44.0

13:03:46.0

13:03:49.0
13:03:51.0
13:03:53.0
13:03:55.0

13:03:58.0
13:04:00.0
13:04:02.0
13:04:05.0
13:04:07.0
13:04:09.0
13:04:11.0
13:04:14.0
13:04:17.0
13:04:19.0
13:04:22.0
13:04:26.0
13:04:29.0
13:04:33.0
13:04:36.0
13:04:40.0
13:04:44.0
13:04:49.0
13:04:54.0
13:04:59.0
13:05:04.0
13:05:10.0
13:05:16.0
13:05:22.0
13:05:29.0
13:05:36.0
13:05:43.0
13:05:51.0
13:06:00.0
13:06:09.0
13:06:18.0
13:06:28.0
13:06:39.0
13:06:50.0
13:07:02.0
13:07:14.0
13:07:28.0

Water

Level
7.42
7.22

7.09

6.98
6.89
6.82
6.76

6.72
6.68
6.64
6.61
6.59
6.57
6.55
6.53
6.51
6.51
6.49
6.48
6.47
6.46
6.46
6.45
6.45
6.44
6.44
6.43
6.43
6.43
6.43
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
6.42
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,
North Carolina, 2002-03.— Continued

WELL ID: cBW-4 SLUGIN 2 Reduced Data

Local ID: CBW-4 SLUGIN 2 Time, Water

INPUT Date: 5/25/2004 Entry  Hr:Min:Sec Level
Construction: Time: 14:46 1 14:46:40.0 5.49
Casing dia. (d;) 2 Inch 2 14:46:43.0 5.55
Annulus dia. (dy) 8.25 Inch v _>l_ < 3 14:46:45.0 5.60
Screen Length (L) 15 Feet A ow Al v 4 14:46:47.0 5.70
NI 5 14:46:49.0 5.78
Depths to: oS T 6 14:46:52.0 5.85
water level (DTW) 6.35 Feet o 1 X T 7 14:46:54.0 5.90
top of screen (TOS) 10.45 Feet E \';, 3 D 8 14:46:56.0 5.95
Base of Aquifer (DTB) 25.45 Feet - 9 14:46:59.0 5.99
| l 10 14:47:01.0 6.02
Annular Fill: 11 14:47:03.0 6.05
across screen -- Fine Sand 12 14:47:05.0 6.08
above screen -- Bentonite 13 14:47:08.0 6.10
Adjust slope of line to estimate K 14 14:47:11.0 6.12
Aquifer Material - Fine Sand +6-06 15 14:47:13.0 6.13
[ 16 14:47:16.0 6.15
COMPUTED I 17 14:47:20.0 6.16
Lwetted 15 Feet 18 14:47:23.0 6.18
D= 19.1 Feet 19 14:47:27.0 6.19
H= 19.1 Feet 20 14:47:30.0 6.20
Lir, = 43.64 21 14:47:34.0 6.21
Y0-DISPLACEMENT = 0.86 Feet 22 14:47:38.0 6.22
Yo-sLuG = 0.75 Feet = 23 14:47:43.0 6.22
From look-up table using L/r,, > 24 14:47:48.0 6.23
25 14:47:53.0 6.23
26 14:47:58.0 6.23
Fully penetrate C = 2.563 27 14:48:04.0 6.24
In(Re/rw) = 3.007 28 14:48:10.0 6.24
Re = 6.95 Feet 29 14:48:16.0 6.25
30 14:48:23.0 6.25
Slope = 0.021051 log,e/sec 31 14:48:30.0 6.25
tgg9, recovery = 48 sec 32 14:48:37.0 6.25
Input is consistent. 33 14:48:45.0 6.25
34 14:48:54.0 6.25
K = 2.9 Feet/Day 004 ‘ ‘ ‘ ‘ ‘ 35 14:49:03.0 6.25
T= 55 Feet2/Day 00:00 01:26 02:53 04:19 0546 07:12 08:38 36 14:49:12.0 6.25
TIME, Minute:Second 37 14:49:22.0 6.25
38 14:49:33.0 6.25
K= 2.9 is less than likely minimum of 3 for Fine Sand 39 14:49:44.0 6.25
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 14:49:56.0 6.25
Barrett's Farm site, well 4, slug in 2 41 14:50:08.0 625
assuming annulus dia 8.25 S 42 14:50:22.0 6.26
assuming slug 3 ft 43 14:50:36.0 6.25
44 14:50:51.0 6.25

45 14:51:07.0 6.25




78 Hydraulic Properties of the Surficial Aquifer at Five Sites in the Contentnea Creek Basin, North Carolina, 2002—03

Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,

North Carolina, 2002-03.— Continued

WELL ID: cBw-4 SLUGOUT 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,,) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 6.35 Feet
top of screen (TOS) 10.45 Feet
Base of Aquifer (DTB) 25.45 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 19.1 Feet
H= 19.1 Feet
Liry, = 43.64
Y0-DISPLACEMENT = 0.81 Feet
Yo-sLuG = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 2.563
In(Re/rw) = 3.007
Re = 6.95 Feet

Slope = 0.033321 logqg/sec

tgg9, recovery = 30 sec
Input is consistent.
K = 4.6 Feet/Day
T = 88 Feet2/Day

REMARKS:

Local ID: CBW-4 SLUGOUT 1

Date: 5/25/2004
Time: 14:16

!
v
!

o
=

«—o0o—>

Base of Aquifer

Adjust slope of line to estimate K

19-06

i)
1.00 ®

Yo
O

0.10

0-04

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

00:00 07:12 14:24 21:36

Barrett's Farm site, well 4, slug out 1
assuming annulus dia 8.25
assuming slug 3 ft

Entry

S©W® NoOouhs WN =

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
14:16:45.0
14:16:48.0

14:16:51.0

14:16:54.0
14:16:57.0
14:16:59.0
14:17:02.0

14:17:05.0
14:17:08.0
14:17:11.0
14:17:14.0
14:17:17.0
14:17:20.0
14:17:23.0
14:17:26.0
14:17:29.0
14:17:32.0
14:17:36.0
14:17:40.0
14:17:43.0
14:17:48.0
14:17:52.0
14:17:57.0
14:18:02.0
14:18:07.0
14:18:13.0
14:18:19.0
14:18:25.0
14:18:32.0
14:18:39.0
14:18:46.0
14:18:54.0
14:19:03.0
14:19:12.0
14:19:21.0
14:19:31.0
14:19:42.0
14:19:53.0
14:20:05.0
14:20:18.0
14:20:31.0
14:20:45.0
14:21:00.0
14:21:16.0
14:21:33.0

Water

Level
7.16
6.97

6.83

6.72
6.64
6.57
6.53

6.49
6.46
6.44
6.43
6.42
6.40
6.39
6.39
6.38
6.37
6.37
6.36
6.36
6.36
6.35
6.35
6.34
6.34
6.34
6.33
6.33
6.33
6.32
6.32
6.32
6.32
6.31
6.31
6.31
6.30
6.30
6.30
6.29
6.29
6.29
6.29
6.29
6.29
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,
North Carolina, 2002-03.— Continued

WELL ID: cBW-5 SLUGIN 2 Reduced Data

Local ID: CBW-5 SLUGIN 2 Time, Water

INPUT Date: 5/25/2004 Entry  Hr:Min:Sec Level
Construction: Time: 15:28 1 15:28:30.0 7.38
Casing dia. (d.) 2 Inch 2 15:28:32.0 7.44
Annulus dia. (d,) 8.25 Inch v _>l_ < 3 15:28:35.0 7.55
Screen Length (L) 15 Feet T A —ow 4] w 4 15:28:37.0 7.64
N 5 15:28:39.0 7.73
Depths to: oS T 6 15:28:42.0 7.80
water level (DTW) 8.31 Feet 4 1 X 7 15:28:44.0 7.86
top of screen (TOS) 12.66 Feet E '¢, $ D 8 15:28:46.0 7.91
Base of Aquifer (DTB) 27.66 Feet - 9 15:28:48.0 7.95
| l 10 15:28:51.0 7.99
Annular Fill: 1 15:28:54.0 8.02
across screen -- Fine Sand 12 15:28:56.0 8.05
above screen -- Bentonite 13 15:28:59.0 8.08
Adjust slope of line to estimate K 14 15:29:03.0 8.09
Aquifer Material -- Fine Sand +6-60 15 15:29:06.0 8.11
r 16 15:29:10.0 8.13
COMPUTED I 17 15:29:13.0 8.14
Letted 15 Feet | 18 15:29:17.0 8.16
D= 19.35 Feet 19 15:29:21.0 8.17
H= 19.35 Feet | 20 15:29:26.0 8.17
Lir, = 43.64 21 15:29:31.0 8.18
Y0-DISPLACEMENT — 0.93 Feet 22 15:29:36.0 8.18
Yo-sLuG = 0.75 Feet < 23 15:29:41.0 8.19
From look-up table using L/r,, B 24 15:29:47.0 8.19
25 15:29:53.0 8.20
26 15:29:59.0 8.20
Fully penetrate C = 2.563 27 15:30:06.0 8.20
In(Re/rw) = 3.015 ] O 28 15:30:13.0 8.20
Re = 7.01 Feet b 29 15:30:20.0 8.21
? 30 15:30:28.0 8.21
Slope = 0.023192 logqe/sec I 31 15:30:37.0 8.21
tog9, recovery = 43 sec r 32 15:30:46.0 8.21
Input is consistent. b 33 15:30:55.0 8.21
34 15:31:05.0 8.21
K = 3.2 Feet/Day 004 ‘ ‘ 35 15:31:16.0 8.21
T = 62 Feet2/Day 00:00 01:26 02:53 04:19 36 156:31:27.0 8.21
TIME, Minute:Second 37 15:31:39.0 8.21
38 15:31:51.0 8.21
39 15:32:05.0 8.21
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 15:32:19.0 8.21
41 15:32:34.0 8.21

Barrett's Farm site, well 5, slug in 2
assuming annulus dia 8.25
assuming slug 5 ft
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Appendix 1B.  Slug-test results for wells at the Barrett's Farm aquifer-test site in the Little Contentnea Creek basin, Greene County,

North Carolina, 2002-03.— Continued

WELL ID: cBw-5SLUGOUT 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 15 Feet
Depths to:
water level (DTW) 8.31 Feet
top of screen (TOS) 12.66 Feet
Base of Aquifer (DTB) 27.66 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 15 Feet
D= 19.35 Feet
H= 19.35 Feet
Liry, = 43.64
Yo-DISPLACEMENT = 0.90 Feet
Yo-sLug = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 2.563
In(Re/rw) = 3.015
Re = 7.01 Feet
Slope = 0.028758 logqg/sec
tgo, recovery = 35 sec
Input is consistent.
K = 4 Feet/Day
T = 77 Feet2/Day

REMARKS:

Local ID: CBW-5 SLUGOUT 1

Date: 5/25/2004
Time: 13:41
v —>| |<—d,
DTW A A 4
Ao T T
S
Al .
DTB : 4\
= H D
=V v
dw\ l

Base of Aquifer

Adjust slope of line to estimate K

49-06

1.00

Yo

0.10 |

(Op—e-0—e0

0-04

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

00:00 02:53 0546 08:38 11:31 14:24

assuming slug 3 ft

Barrett's Farm site, well 5, slug out 1
assuming annulus dia 8.25

Entry

S©W® NoOouhs WN =

1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data
Time,
Hr:Min:Sec
13:41:50.0
13:41:53.0

13:41:55.0

13:41:57.0
13:41:59.0
13:42:02.0
13:42:04.0

13:42:06.0
13:42:09.0
13:42:11.0
13:42:13.0
13:42:15.0
13:42:18.0
13:42:21.0
13:42:23.0
13:42:26.0
13:42:30.0
13:42:33.0
13:42:37.0
13:42:40.0
13:42:44.0
13:42:48.0
13:42:53.0
13:42:58.0
13:43:03.0
13:43:08.0
13:43:14.0
13:43:20.0
13:43:26.0
13:43:33.0
13:43:40.0
13:43:47.0
13:43:55.0
13:44:04.0
13:44:13.0
13:44:22.0
13:44:32.0
13:44:43.0
13:44:54.0
13:45:06.0
13:45:18.0
13:45:32.0
13:45:46.0
13:46:01.0
13:46:17.0

Water

Level
9.21
9.05

8.93

8.84
8.76
8.70
8.65

8.60
8.56
8.53
8.50
8.47
8.45
8.42
8.41
8.39
8.38
8.37
8.35
8.34
8.33
8.32
8.31
8.31
8.30
8.29
8.29
8.29
8.29
8.28
8.28
8.28
8.28
8.28
8.27
8.27
8.28
8.27
8.27
8.27
8.27
8.27
8.27
8.27
8.27
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Appendix 1C.  Slug-test results for wells at the Scuffleton aquifer-test site in the Little Contentnea Creek basin, Pitt County, North
Carolina, 2002-03.

WELL ID: MFW-1A SIug-Out 1 Reduced Data

Local ID: A slug-out1 Time, Water

INPUT Date:  5/4/2004 Entry  Hr:Min:Sec Level
Construction: Time: 0:00 1 0:00:00.0 11.77
Casing dia. (d¢) 4 Inch 2 0:00:02.6 11.64
Annulus dia. (dy,) 10.25 Inch %L P 3 0:00:05.3 11.54
Screen Length (L) 30 Feet T A ow 4] w 4 0:00:07.9 11.45
N 5 0:00:10.6 11.37
Depths to: o5 T 6 0:00:13.2 11.30
water level (DTW) 10.8 Feet o 1 X T 7 0:00:15.8 11.23
top of screen (TOS) 15.45 Feet E {7 :', D 8 0:00:18.5 11.18
Base of Aquifer (DTB) 45.45 Feet - 9 0:00:21.1 11.13
| l 10 0:00:24.0 11.08
Annular Fill: 11 0:00:27.0 11.05
across screen -- Coarse Sand 12 0:00:30.1 11.01
above screen -- Bentonite 13 0:00:33.5 10.98
Adjust slope of line to estimate K 14 0:00:37.0 10.94
Aquifer Material -- Fine Sand +0-60 15 0:00:40.8 10.92
16 0:00:44.7 10.89
COMPUTED 17 0:00:49.0 10.86
Luwetted 30 Feet 18 0:00:53.4 10.84
D= 34.65 Feet 19 0:00:58.2 10.82
H= 34.65 Feet 20 0:01:03.2 10.81
L/r, = 70.24 1,00 21 0:01:08.5 10.79
Y0-DISPLACEMENT — 0.97 Feet ’ 22 0:01:14.1 10.78
Yo-sLuG = 1.95 Feet = 23 0:01:20.1 10.77
From look-up table using L/r,, = 24 0:01:26.4 10.76
25 0:01:33.1 10.76
26 0:01:40.2 10.75
Fully penetrate C = 3.391 27 0:01:47.7 10.75
In(Re/rw) = 3.350 0.10 28 0:01:55.7 10.74
Re = 12.17 Feet ? 29 0:02:04.1 10.74
30 0:02:13.0 10.74
Slope = 0.021472 log,q/sec 31 0:02:22.5 10.74
too9, recovery = 47 sec 32 0:02:32.5 10.74
Input is consistent. 33 0:02:43.1 10.73
34 0:02:54.3 10.73
K = 6.6 Feet/Day 0-04 . . ‘ \ 35 0:03:06.2 10.73
T = 230 Feet2/Day 00:00 02:53 05:46 08:38 11:31 14:24 36 0:03:18.8 10.73
TIME, Minute:Second 37 0:03:32.2 10.73
38 0:03:46.3 10.73
39 0:04:01.3 10.73
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:04:17.2 10.73
41 0:04:34.0 10.73
Scuffleton - MFW-1A slug out 1 42 0:04-51.9 10.73
43 0:05:10.7 10.73
44 0:05:30.7 10.73

45 0:05:51.9 10.73
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Appendix 1C.  Slug-test results for wells at the Scuffleton aquifer-test site in the Little Contentnea Creek basin, Pitt County, North

Carolina, 2002-03.— Continued

WELL ID: MFW-2 Slug-Out 2

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 35 Feet
Depths to:
water level (DTW) 10.12 Feet
top of screen (TOS) 10.35 Feet
Base of Aquifer (DTB) 45.35 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 35 Feet
D= 35.23 Feet
H= 35.23 Feet
Lir, = 101.82
Y0-DISPLACEMENT = 0.24 Feet
Yo-sLuG = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 4.370
In(Re/rw) = 3.565
Re = 12.15 Feet
Slope = 0.03219 log,e/sec

tgo9, recovery 31 sec

Input is consistent.

K
T

2.3 Feet/Day
81 Feet2/Day

Ylyo

Local ID: MWF-2 Slug-Out 2
Date:  5/4/2004

Time: 0:00
N —>Ledc
_DTW_A A 4
A4 .
DTB E ,T\L H D
Hv Vv
dwl l

Base of Aquifer

Adjust slope of line to estimate K

1000
10-06

1.0&%

\—a—4

0.10 |

()
@
@
@

004
Sa~

00:00 02:53 05:46 08:38 11:31

TIME, Minute:Second

K= 2.3 is less than likely minimum of 3 for Fine Sand

REMARKS:

Bouwer and Rice (1976) analysis of slug test

Scuffleton - MFW-2 slug out 2

Entry

S©® Nouh W N =

11
12
13
14
15

17
18
19
20
21
22
23
24
25
26
27
28

30
31
32
33
34
35
36
37
38
39
40
41
42

44
45

Reduced Data
Time,

Hr:Min:Sec
0:00:00.0
0:00:02.6

0:00:05.2

0:00:07.9
0:00:10.5
0:00:13.1
0:00:15.7

0:00:18.3
0:00:21.0
0:00:23.6
0:00:26.2
0:00:28.9
0:00:31.7
0:00:34.7
0:00:37.8
0:00:41.2
0:00:44.7
0:00:48.5
0:00:52.5
0:00:56.7
0:01:01.2
0:01:05.9
0:01:10.9
0:01:16.2
0:01:21.9
0:01:27.8
0:01:34.1
0:01:40.8
0:01:47.9
0:01:55.4
0:02:03.4
0:02:11.8
0:02:20.7
0:02:30.2
0:02:40.2
0:02:50.8
0:03:02.0
0:03:14.0
0:03:26.6
0:03:39.9
0:03:54.1
0:04:09.1
0:04:24.9
0:04:41.8
0:04:59.6

Water

Level
10.34
10.19

10.17

10.15
10.15
10.14
10.13

10.13
10.13
10.13
10.13
10.12
10.12
10.12
10.12
10.12
10.12
10.12
10.12
10.12
10.12
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.11
10.10
10.10
10.10
10.10
10.10
10.10
10.10
10.10
10.10
10.10
10.10
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Appendix 1C.  Slug-test results for wells at the Scuffleton aquifer-test site in the Little Contentnea Creek basin, Pitt County, North
Carolina, 2002-03.— Continued

WELL ID: MFW-3 SIug-Out 1 Reduced Data

Local ID: -3 slug-out 1 Time, Water

INPUT Date:  5/4/2004 Entry  Hr:Min:Sec Level
Construction: Time: 0:00 1 0:00:00.0 10.71
Casing dia. (d.) 2 Inch 2 0:00:02.6 10.50
Annulus dia. (dy) 8.25 Inch v =] | 3 0:00:05.2 10.36
Screen Length (L) 35 Feet DTW_ A w 4 0:00:07.8 10.27
Ao 5 0:00:10.4 10.22
Depths to: Y T 6 0:00:12.9 10.18
water level (DTW) 10.1 Feet o 1= X T 7 0:00:15.5 10.16
top of screen (TOS) 10.2 Feet = &, T, p 8 0:00:18.1 10.14
Base of Aquifer (DTB) 45.2 Feet - 9 0:00:20.7 10.13
a| l 10 0:00:23.3 10.12
Annular Fill: 11 0:00:25.9 10.11
across screen -- Fine Sand 12 0:00:28.5 10.10
above screen -- Bentonite 13 0:00:31.1 10.10
Adjust slope of line to estimate K 14 0:00:33.7 10.10
Aquifer Material -- Fine Sand +0:68 15 0:00:36.3 10.09
16 0:00:38.9 10.09
COMPUTED 17 0:00:41.7 10.09
Lwetted 35 Feet 18 0:00:44.7 10.09
D= 35.1 Feet 19 0:00:47.9 10.09
H= 35.1 Feet 20 0:00:51.2 10.09
Lir, = 101.82 100 21 0:00:54.8 10.08
Y0-DISPLACEMENT — 0.61 Feet . 22 0:00:58.5 10.09
Yo-sLuG = 0.75 Feet = P 23 0:01:02.5 10.08
From look-up table using L/r,, = p 24 0:01:06.8 10.08
( 25 0:01:11.2 10.08
K 26 0:01:16.0 10.08
Fully penetrate C = 4.370 ® 27 0:01:21.0 10.08
In(Re/rw) = 3.563 0.10 L 28 0:01:26.3 10.08
Re = 12.12 Feet F 29 0:01:31.9 10.07
I 30 0:01:37.9 10.08
Slope = 0.062934 logqy/sec L d 31 0:01:44.2 10.07
tgg9, recovery = 16 sec r 32 0:01:50.9 10.07
Input is consistent. t (L 33 0:01:58.0 10.07
34 0:02:05.5 10.07
K = 4.4 Feet/Day oo+l O 35 0:02:13.4 10.07
T = 150 Feet2/Day 00:00 01:26 02:53 0419 0546  07:12 36 0:02:21.9 10.07
TIME, Minute:Second 37 0:02:30.8 10.07
38 0:02:40.2 10.07
39 0:02:50.3 10.07
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:03:00.9 10.07
41 0:03:12.1 10.07
Scuffleton - MFW-3 slug out 1 42 0:03-24.0 10.07
43 0:03:36.6 10.07
44 0:03:50.0 10.07
45 0:04:04.1 10.07
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Appendix 1C.  Slug-test results for wells at the Scuffleton aquifer-test site in the Little Contentnea Creek basin, Pitt County, North

Carolina, 2002-03.— Continued

WELL ID: MFW-4 Slug-Out 1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (dy,) 8.25 Inch
Screen Length (L) 35 Feet
Depths to:
water level (DTW) 9.89 Feet
top of screen (TOS) 10.5 Feet
Base of Aquifer (DTB) 45.5 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 35 Feet
D= 35.61 Feet
H= 35.61 Feet
Lir,=  101.82
Yo-DISPLACEMENT = 0.98 Feet
Yo-sLuG = 0.75 Feet

From look-up table using L/r,

Fully penetrate C = 4.370
In(Re/rw) = 3.572
Re = 12.23 Feet

Slope = 0.031816 log,e/sec

1909, recovery = 31 sec
Input is consistent.
K = 2.2 Feet/Day
T = 78 Feet2/Day

A

Local ID: MFW-4 slug-out 1
Date:  5/4/2004

Time: 0:00
N —>Ledc
— ow_A A 4
N T T
TOS
A4 .
DTB : 'T\
H H D
= R
dwl l

Base of Aquifer

Adjust slope of line to estimate K

41000
506

1.03

0.10 |

Q000000

0-04
507

00:00 01:26 02:53 04:19
TIME, Minute:Second

K= 2.2 is less than likely minimum of 3 for Fine Sand

REMARKS:

Bouwer and Rice (1976) analysis of slug test

Scuffleton - MFW-4 slug out 1

Entry

S©® Nouhs W N -

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Reduced Data

Time,

Hr:Min:Sec

0:00:00.0
0:00:02.6
0:00:05.2

0:00:07.8
0:00:10.4
0:00:13.0
0:00:15.6

0:00:18.2
0:00:20.8
0:00:23.4
0:00:26.0
0:00:28.6
0:00:31.2
0:00:33.8
0:00:36.4
0:00:39.1
0:00:41.9
0:00:44.9
0:00:48.0
0:00:51.4
0:00:54.9
0:00:58.7
0:01:02.7
0:01:06.9
0:01:11.4
0:01:16.1
0:01:21.1
0:01:26.4
0:01:32.1
0:01:38.0
0:01:44.3
0:01:51.0
0:01:58.1
0:02:05.6
0:02:13.6
0:02:22.0
0:02:30.9
0:02:40.4
0:02:50.4
0:03:01.0
0:03:12.3
0:03:24.1
0:03:36.8

Water
Level

10.88
10.66
10.52

10.40
10.31
10.24
10.18

10.14
10.10
10.07
10.05
10.03
10.01
10.00
9.99
9.98
9.97
9.96
9.96
9.94
9.94
9.94
9.93
9.92
9.92
9.92
9.92
9.92
9.92
9.92
9.92
9.91
9.91
9.91
9.91
9.91
9.91
9.91
9.91
9.91
9.91
9.91
9.91
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Appendix 1C.  Slug-test results for wells at the Scuffleton aquifer-test site in the Little Contentnea Creek basin, Pitt County, North
Carolina, 2002-03.— Continued

WELL ID: MFW-5 SIug-Out 2 Reduced Data

Local ID: -5 slug-out 2 Time, Water

INPUT Date:  5/4/2004 Entry  Hr:Min:Sec Level
Construction: Time: 0:00 1 0:00:00.0 10.24
Casing dia. (d) 2 Inch 2 0:00:02.6 10.12
Annulus dia. (dy) 8.25 Inch v = <. 3 0:00:05.2 10.06
Screen Length (L) 35 Feet DTW_A v 4 0:00:07.8 9.99
N 5 0:00:10.4 9.93
Depths to: o T 6 0:00:13.1 9.88
water level (DTW) 9.5 Feet o 1= X T 7 0:00:15.7 9.83
top of screen (TOS) 8.5 Feet = g T, D 8 0:00:18.3 9.79
Base of Aquifer (DTB) 43.5 Feet - 9 0:00:20.9 9.75
| l 10 0:00:23.5 9.71
Annular Fill: 11 0:00:26.1 9.67
across screen -- Fine Sand 12 0:00:28.7 9.64
above screen -- Bentonite 13 0:00:31.3 9.61
Adjust slope of line to estimate K 14 0:00:33.9 9.59
Aquifer Material -- Fine Sand +6-60 15 0:00:36.5 9.56
16 0:00:39.2 9.54
COMPUTED 17 0:00:42.0 9.52
Lwetted 34 Feet 18 0:00:45.0 9.50
D= 34 Feet 19 0:00:48.2 9.48
H= 34 Feet 20 0:00:51.5 9.46
L/ir, = 98.91 21 0:00:55.1 9.44
Y0-DISPLACEMENT — 1.04 Feet 22 0:00:58.8 9.43
Yo-sLuG = 1.25 Feet = 23 0:01:02.8 9.41
From look-up table using L/r,, > 24 0:01:07.0 9.40
25 0:01:11.5 9.38
26 0:01:16.2 9.37
Fully penetrate C = 4.257 27 0:01:21.3 9.36
In(Re/rw) = 3.540 28 0:01:26.6 9.34
Re = 11.85 Feet 29 0:01:32.2 9.33
30 0:01:38.2 9.32
Slope = 0.011865 log4e/sec 31 0:01:44.5 9.31
too9, recovery = 84 sec 32 0:01:51.2 9.30
Input is consistent. 33 0:01:58.3 9.30
34 0:02:05.8 9.29
K = 0.85 Feet/Day 0-04 35 0:02:13.7 9.29
T = 29 Feet2/Day 00:00 02:53 05:46 08:38 11:31 14:24 36 0:02:22.2 9.28
TIME, Minute:Second 37 0:02:311 9.27
38 0:02:40.5 9.26
K= 0.85 is less than likely minimum of 3 for Fine Sand 39 0:02:50.5 9.26
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:03:01.2 9.26
41 0:03:12.4 9.25
Scuffleton - MFW-5 slug out 2 42 0:03-24 3 995
43 0:03:36.9 9.25
44 0:03:50.3 9.24
45 0:04:04.4 9.24
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,

North Carolina, 2002-03.

WELL ID: Ballard's Crossroads well BCW-1 slug in #1

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.5 Inch
Screen Length (L) 10 Feet
Depths to:
water level (DTW) 4.43 Feet
top of screen (TOS) 8 Feet
18 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Lwetted 10 Feet
D= 13.57 Feet
H= 13.57 Feet
L/r, = 28.24
Y0-DISPLACEMENT = 1.08 Feet
Yo-sLuG = 1.25 Feet

From look-up table using L/r,,

Fully penetrate C = 2.010
In(Re/rw) = 2.682
Re = 5.17 Feet

Slope = 0.030594 log4e/sec

too9, recovery = 33 sec

Input is consistent.

| K = 6 Feet/Day |

REMARKS:

Local ID: BCW-1

Date: 11/4/2003
Time: 10:44

!
[
!

o
=

Base of Aquifer

Adjust slope of line to estimate K

40-06

VM)

(0]

c§°§p 0@ 9

601 o) ‘ 0. 00

00:00 00:43 01:26 02:10 02:53 03:36 04:19

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Slug in test #1. DGS/BAH

Entry

SO©® NoUuA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Reduced Data

Time,
Hr:Min:Sec

0:00:00.4

0:00:01.1

0:00:01.8

0:00:02.5
0:00:03.1
0:00:03.8
0:00:04.5

0:00:05.1
0:00:05.8
0:00:06.5
0:00:07.1
0:00:07.8
0:00:08.5
0:00:09.2
0:00:09.8
0:00:10.5
0:00:11.2
0:00:11.8
0:00:12.5
0:00:13.2
0:00:13.8
0:00:14.5
0:00:15.3
0:00:16.1
0:00:16.9
0:00:17.8
0:00:18.8
0:00:19.8
0:00:20.8
0:00:21.9
0:00:23.1
0:00:24.4
0:00:25.7
0:00:27.1
0:00:28.6
0:00:30.2
0:00:31.9
0:00:33.7
0:00:35.5
0:00:37.5
0:00:39.6
0:00:41.9
0:00:44.2
0:00:46.8
0:00:49.4

Water

Level
3.35
3.08

3.60

3.65
3.69
3.73
3.77

3.81
3.82
3.85
3.88
3.90
3.93
3.96
3.97
3.99
4.01
4.03
4.05
4.07
4.09
4.10
412
4.14
4.15
4.18
4.19
4.20
4.21
422
4.26
4.27
4.26
4.28
4.29
4.31
4.31
432
434
434
4.35
437
4.37
437
4.38
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballards Crossroads BCW-1 Slug Out #1 Reduced Data

Local ID: BCW-1 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 10:51 1 0:00:01.1 5.58
Casing dia. (d.) 2 Inch 2 0:00:01.8 4.49
Annulus dia. (d,) 8.5 Inch v _)L PR 3 0:00:02.5 5.49
Screen Length (L) 10 Feet A ow Al v 4 0:00:03.2 542
N 5 0:00:03.9 5.36
Depths to: o8 T 6 0:00:04.5 5.30
water level (DTW) 4.43 Feet ore ] E X T 7 0:00:05.2 5.24
top of screen (TOS) 8 Feet = g $ D 8 0:00:05.9 5.20
Base of Aquifer (DTB) 18 Feet - 9 0:00:06.6 5.15
| l 10 0:00:07.3 5.12
Annular Fill: 11 0:00:07.9 5.08
across screen -- Fine Sand 12 0:00:08.6 5.04
above screen -- Bentonite 13 0:00:09.3 5.01
Adjust slope of line to estimate K 14 0:00:10.0 4.98
Aquifer Material - Fine Sand +6-60 15 0:00:10.7 4.96
16 0:00:11.3 4.93
COMPUTED 17 0:00:12.0 4.91
Lwetted 10 Feet 18 0:00:12.7 4.88
D= 13.57 Feet 19 0:00:13.4 4.86
H= 13.57 Feet 20 0:00:14.1 4.84
Liry = 28.24 21 0:00:14.8 4.82
Y0-DISPLACEMENT — 1.15 Feet 22 0:00:15.5 4.80
Yo-sLuG = 1.25 Feet < 23 0:00:16.3 4.79
From look-up table using L/r,, > 24 0:00:17.1 4.77
25 0:00:18.0 4.75
26 0:00:19.0 4.73
Fully penetrate C = 2.010 27 0:00:20.0 4.72
In(Re/rw) = 2.682 28 0:00:21.0 4.70
Re = 5.17 Feet ok 29 0:00:22.1 4.68
. 30 0:00:23.3 4.67
Slope = 0.032987 log,q/sec i 31 0:00:24.6 4.65
tgoe, recovery = 30 sec r 32 0:00:25.9 4.63
Input is consistent. b 33 0:00:27.3 4.61
q% 34 0:00:28.8 4.60
| K = 6 Feet/Day | 004 ‘ ‘ 5P 35 0:00:30.4 4.60
00:00 01:26 02:53 0419 0546 07:12 36 0:00:32.1 4.57
TIME, Minute:Second 37 0:00:33.9 4.55
38 0:00:35.7 4.54
39 0:00:37.7 4.54
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:39.8 4.53
41 0:00:42.1 4,52
BCW-1 Slug out test #1 DGS/BAH. 42 0:0044 5 451
43 0:00:47.0 4.50
44 0:00:49.6 4.49

45 0:00:52.4 4.49
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-2 slug in #1 Reduced Data

Local ID: BCW-2 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 11:16 1 0:00:02.5 3.24
Casing dia. (d.) 2 Inch 2 0:00:03.2 3.21
Annulus dia. (d,,) 8.5 Inch v %L PR 3 0:00:03.8 3.35
Screen Length (L) 10 Feet A w4 v 4 0:00:04.5 3.39
NI 5 0:00:05.2 3.43
Depths to: oS, T 6 0:00:05.8 3.46
water level (DTW) 4.27 Feet o - ; T 7 0:00:06.5 3.48
top of screen (TOS) 7.6 Feet £ \%, $ D 8 0:00:07.2 3.51
17.6 Feet U 9 0:00:07.8 3.53
| l 10 0:00:08.5 3.56
Annular Fill: 11 0:00:09.2 3.58
across screen -- Fine Sand 12 0:00:09.8 3.61
above screen -- Bentonite 13 0:00:10.5 3.64
.onn Adjust slope of line to estimate K 14 0:00:11.2 3.66
Aquifer Material -- Fine Sand T 15 0:00:11.9 3.68
r 16 0:00:12.5 3.69
COMPUTED L 17 0:00:13.2 3.71
L wetted 10 Feet r 18 0:00:13.9 3.72
D= 13.33 Feet L 19 0:00:14.6 3.74
H= 13.33 Feet 20 0:00:15.3 3.76
Lir, = 28.24 21 0:00:16.1 3.78
Y0-DISPLACEMENT = 1.04 Feet 22 0:00:17.0 3.79
Yo-sLuG = 1.25 Feet = 23 0:00:17.8 3.81
From look-up table using L/r,, 7 24 0:00:18.8 3.85
25 0:00:19.8 3.84
26 0:00:20.8 3.87
Fully penetrate C = 2.010 27 0:00:22.0 3.89
In(Re/rw) = 2.671 28 0:00:23.2 3.91
Re = 5.12 Feet 29 0:00:24.4 3.93
30 0:00:25.7 3.94
Slope = 0.02098 logye/sec 31 0:00:27.2 3.96
toqe, recovery = 48 sec 32 0:00:28.6 3.98
Input is consistent. 33 0:00:30.2 3.99
34 0:00:31.9 4.01
| K = 4 Feet/Day | 9-94 ‘ ‘ ‘ ‘ 000 35 0:00:33.7 4.03
00:00 00:43 01:26 0210 02:53 03:36 04:19 36 0:00:35.6 4.05
TlME, Minute:Second 37 000376 406
38 0:00:39.7 4.07
39 0:00:41.9 4.09
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:44.3 4.10
- 41 0:00:46.8 412
Slug in test #1. DGS/BAH 42 0:00-49 4 413
43 0:00:52.3 414
44 0:00:55.3 415

45 0:00:58.4 4.16
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-2 slug out #1 Reduced Data

Local ID: BCW-2 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 11:25 1 0:00:01.8 5.31
Casing dia. (d;) 2 Inch 2 0:00:02.5 5.26
Annulus dia. (d,,) 8.5 Inch v _)L P 3 0:00:03.2 5.23
Screen Length (L) 10 Feet T A ow 4] v 4 0:00:03.8 5.19
N 5 0:00:04.5 5.16
Depths to: o8 T 6 0:00:05.2 513
water level (DTW) 4.27 Feet AN 1 I T 7 0:00:05.8 5.10
top of screen (TOS) 7.6 Feet E \';, $ D 8 0:00:06.5 5.07
17.6 Feet L] 9 0:00:07.2 5.04
| l 10 0:00:07.8 5.02
Annular Fill: 1 0:00:08.5 5.00
across screen -- Fine Sand 12 0:00:09.2 4.97
above screen -- Bentonite 13 0:00:09.9 4.95
.o Adjust slope of line to estimate K 14 0:00:10.5 4.94
Aquifer Material -- Fine Sand TR 15 0:00:11.2 4.91
? 16 0:00:11.9 4.90
COMPUTED b 17 0:00:12.5 4.88
L wetted 10 Feet r 18 0:00:13.2 4.86
D= 13.33 Feet L 19 0:00:13.9 4.84
H= 13.33 Feet 20 0:00:14.6 4.83
L/r, = 28.24 21 0:00:15.3 4.81
Y0-DISPLACEMENT = 1.04 Feet 22 0:00:16.1 4.79
Yo-sLUG = 1.25 Feet = 23 0:00:17.0 4.78
From look-up table using L/r,, 7 24 0:00:17.8 4.76
25 0:00:18.8 4.74
26 0:00:19.8 473
Fully penetrate C = 2.010 27 0:00:20.8 4.71
In(Re/rw) = 2.671 28 0:00:22.0 4.69
Re = 5.12 Feet 29 0:00:23.2 4.67
30 0:00:24.4 4.66
Slope = 0.017297 log,e/sec 31 0:00:25.7 4.64
1909, recovery = 58 sec 32 0:00:27.2 4.62
Input is consistent. 33 0:00:28.6 4.60
o 34 0:00:30.2 4.60
| K = 3 Feet/Day | 6-04 : 35 0:00:31.9 4.57
00:00 01:26 02:53 04:19 05:46 36 0:00:33.7 4.55
TlME, Minute:Second 37 000356 453
38 0:00:37.6 4.52
39 0:00:39.7 4.50
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:41.9 4.48
41 0:00:44.3 4.47
Slug out test #1. DGS/BAH 42 0:00-46.8 445
43 0:00:49.4 4.44
44 0:00:52.3 4.43

45 0:00:55.3 4.42
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-3 slug in #1 Reduced Data

Local ID: BCW-3 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 11:54 1 0:00:03.1 3.13
Casing dia. (d;) 2 Inch 2 0:00:03.8 3.30
Annulus dia. (dy) 8.5 Inch v %L < 3 0:00:04.5 3.46
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:05.1 3.50
l 5 0:00:05.8 3.56
Depths to: Tos T 6 0:00:06.4 3.58
water level (DTW) 4.29 Feet o I E ; 7 0:00:07.1 3.60
top of screen (TOS) 7.3 Feet £ ¥ $ D 8 0:00:07.8 3.63
17.3 Feet - 9 0:00:08.4 3.65
| l 10 0:00:09.1 3.67
Annular Fill: 11 0:00:09.7 3.69
across screen -- Fine Sand 12 0:00:10.4 3.71
above screen -- Bentonite 13 0:00:11.1 3.72
+oocAdjust slope of line to estimate K 14 0:00:11.7 3.74
Aquifer Material -- Fine Sand 15 0:00:12.4 3.76
16 0:00:13.0 3.77
COMPUTED 17 0:00:13.7 3.79
Lwetied 10 Feet 18 0:00:14.4 3.80
D= 13.01 Feet 19 0:00:15.1 3.82
H= 13.01 Feet 20 0:00:15.8 3.83
L/r, = 28.24 21 0:00:16.6 3.84
Y0-DISPLACEMENT — 1.16 Feet 22 0:00:17.4 3.86
Yo-sLug = 1.25 Feet \f 23 0:00:18.3 3.87
From look-up table using L/r,, 0.10 24 0:00:19.3 3.88
[ 25 0:00:20.3 3.90
26 0:00:21.3 3.91
Fully penetrate C = 2.010 27 0:00:22.4 3.93
In(Re/rw) = 2.657 28 0:00:23.6 3.94
Re = 5.05 Feet 29 0:00:24.9 3.96
30 0:00:26.2 3.97
Slope = 0.014412 log,q/sec 31 0:00:27.6 3.98
tooe, recovery = 69 sec 32 0:00:29.1 4.00
Input is consistent. 33 0:00:30.7 4.01
34 0:00:32.4 4.03
| K = 3 Feet/Day | o064 ‘ ‘ ‘ ‘ 35 0:00:34.2 4.04
00:00 01:26  02:53  04:19 0546  07:12 36 0:00:36.0 4.06
TIME, Minute:Second 37 0:00:38.0 4.07
38 0:00:40.1 4.08
39 0:00:42.4 4.10
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:44.8 4.1
- 41 0:00:47.3 412
BCW-3 Slug in test #1. DGS/BAH 42 0:00-49.9 413
43 0:00:52.7 4.14
44 0:00:55.7 415

45 0:00:58.9 4.16
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-3 slug out #1 Reduced Data

Local ID: BCW-3 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 12:01 1 0:00:02.5 5.26
Casing dia. (d.) 2 Inch 2 0:00:03.1 5.21
Annulus dia. (dy) 8.5 Inch v %L < 3 0:00:03.8 5.17
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:04.5 5.14
A 5 0:00:05.1 5.11
Depths to: Tos T 6 0:00:05.8 5.08
water level (DTW) 4.29 Feet o - X 7 0:00:06.4 5.05
top of screen (TOS) 7.3 Feet £ ¥ $ D 8 0:00:07.1 5.02
17.3 Feet U 9 0:00:07.8 5.00
| l 10 0:00:08.4 4.97
Annular Fill: 11 0:00:09.1 4.95
across screen -- Fine Sand 12 0:00:09.7 4.93
above screen -- Bentonite 13 0:00:10.4 4.91
1o0gPdiust slope of line to estimate K 14 0:00:11.1 4.89
Aquifer Material -- Fine Sand 15 0:00:11.7 4.87
i 16 0:00:12.4 4.85
COMPUTED 3 17 0:00:13.0 4.83
Luetted 10 Feet I 18 0:00:13.7 4.82
D= 13.01 Feet b 19 0:00:14.4 4.80
H= 13.01 Feet 20 0:00:15.1 4.79
L/r, = 28.24 21 0:00:15.8 4.77
Y0-DISPLACEMENT — 0.97 Feet 22 0:00:16.6 4.75
Yo-sLug = 1.25 Feet \f 23 0:00:17.4 4.74
From look-up table using L/r,, 24 0:00:18.3 4.72
25 0:00:19.3 4.71
26 0:00:20.3 4.69
Fully penetrate C = 2.010 27 0:00:21.3 4.67
In(Re/rw) = 2.657 28 0:00:22.4 4.66
Re = 5.05 Feet 29 0:00:23.6 4.64
30 0:00:24.9 4.63
Slope = 0.015021 log,q/sec 31 0:00:26.2 4.61
tooe, recovery = 67 sec 32 0:00:27.6 4.59
Input is consistent. 33 0:00:29.1 4.58
34 0:00:30.7 4.57
| K = 3 Feet/Day | 64 — ‘ 35 0:00:32.4 4.54
00:00 01:26 02:53 04:19 05:46 36 0:00:34.2 4.53
TIME, Minute:Second 37 0:00:36.1 451
38 0:00:38.0 4.50
39 0:00:40.1 4.48
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:42.4 4.47
41 0:00:44.8 4.45
BCW-3 Slug out test #1. DGS/BAH 42 0:00-47 3 444
43 0:00:49.9 4.43
44 0:00:52.7 4.42

45 0:00:55.7 4.41
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-4 slug in #1 Reduced Data

Local ID: BCW-4 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 12:59 1 0:00:01.9 2.51
Casing dia. (d.) 2 Inch 2 0:00:03.8 2.93
Annulus dia. (d,,) 8.5 Inch v %L PR 3 0:00:05.2 3.00
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:06.5 3.05
NI 5 0:00:07.8 3.10
Depths to: oS T 6 0:00:09.1 3.15
water level (DTW) 3.83 Feet o - ; 7 0:00:10.4 3.19
top of screen (TOS) 7.3 Feet £ \%, $ D 8 0:00:11.8 3.23
17.3 Feet - 9 0:00:13.1 3.26
| l 10 0:00:14.4 3.29
Annular Fill: 11 0:00:15.9 3.32
across screen -- Fine Sand 12 0:00:17.5 3.35
above screen -- Bentonite 13 0:00:19.3 3.38
43 i i i 14 0:00:21.4 3.41
Aquifer Material -- Fine Sand | 15 0:00:23.7 3.44
2] 16 0:00:26.3 3.47
COMPUTED 17 0:00:29.2 3.50
Lwetted 10 Feet {-f:v 18 0:00:32.4 3.54
D= 13.47 Feet : 19 0:00:36.1 3.57
H= 13.47 Feet I 20 0:00:40.2 3.60
Lir, = 28.24 | @ 21 0:00:44.8 3.63
Y0-DISPLACEMENT = 1.32 Feet -'.:'v‘ 22 0:00:50.0 3.66
Yo-sLue = 1.25 Feet 3 23 0:00:55.8 3.68
From look-up table using L/r,, 0.10 + ’», 24 0:01:02.3 3.70
- B 25 0:01:09.6 3.72
[ 0 26 0:01:17.8 3.73
Fully penetrate C = 2.010 | 27 0:01:27.0 3.75
In(Re/rw) = 2.677 | 28 0:01:37.3 3.76
Re = 5.15 Feet %&%%@5"%&%5%@&9 29 0:01:48.9 3.78
r O 30 0:02:01.9 3.78
Slope = 0.014251 logqe/sec 31 0:02:16.5 3.78
togy, rECOVEry = 70 sec I 32 0:02:32.9 3.78
Input is consistent. O 33 0:02:51.3 3.78
34 0:03:11.3 3.78
I K= 3 Feet/Day | n.n;o-oo 01"26 02‘-53 04‘-19 05"46 07‘-12 08"38 10:05 35 0:03:31.3 3.79
' * TIME, Minute:Second ' ' 36 0:03:51.3 3.78
37 0:04:11.3 3.79
38 0:04:31.3 3.78
39 0:04:51.3 3.78
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:05:11.3 3.78
- 41 0:05:31.3 3.77
BCW-4 Slug in test #1. DGS/BAH 42 0:05-51.3 378
43 0:06:11.3 3.78
44 0:06:31.3 3.78

45 0:06:51.3 3.78
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-4 slug out 1 Reduced Data

Local ID: BCW-4 Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 13:11:00 PM 1 0:00:01.9 4.91
Casing dia. (d.) 2 Inch 2 0:00:02.5 4.85
Annulus dia. (d,) 8.5 Inch v _)L PR 3 0:00:03.2 4.81
Screen Length (L) 10 Feet T A —ow Al v 4 0:00:03.8 4.77
N 5 0:00:04.5 473
Depths to: o8 T 6 0:00:05.2 4.70
water level (DTW) 3.83 Feet ore I E X T 7 0:00:05.8 4.67
top of screen (TOS) 7.3 Feet = g $ D 8 0:00:06.5 4.64
17.3 Feet = 9 0:00:07.1 4.61
d | l 10 0:00:07.8 4.58
Annular Fill: 11 0:00:08.5 4.56
across screen -- Fine Sand 12 0:00:09.1 4.54
above screen -- Bentonite 13 0:00:09.8 4.52
16-00 Adjust slope of line to estimate K 14 0:00:10.4 4.49
Aquifer Material -- Fine Sand I 15 0:00:11.1 4.47
[ 16 0:00:11.8 4.46
COMPUTED r 17 0:00:12.4 4.43
Luetted 10 Feet I 18 0:00:13.1 4.42
D= 13.47 Feet r 19 0:00:13.7 4.40
H= 13.47 Feet 20 0:00:14.4 4.38
L/r, = 28.24 21 0:00:15.1 4.37
Y0-DISPLACEMENT — 1.08 Feet 22 0:00:15.9 4.35
Yo-sLUG = 1.25 Feet § 23 0:00:16.6 4.33
From look-up table using L/r,, 24 0:00:17.5 4.32
25 0:00:18.4 4.30
26 0:00:19.3 4.28
Fully penetrate C = 2.010 27 0:00:20.3 4.27
In(Re/rw) = 2.677 28 0:00:21.4 4.25
Re = 5.15 Feet 29 0:00:22.5 4.23
30 0:00:23.7 4.21
Slope = 0.015287 log,q/sec 31 0:00:25.0 4.20
tggy, recovery = 65 sec 32 0:00:26.3 4.18
Input is consistent. 33 0:00:27.7 4.16
34 0:00:29.2 4.14
| K = 3 Feet/Day | 6:64 ‘ ‘ ‘ ‘ 35 0:00:30.8 4.14
00:00  01:26  02:53  04:19 05146  07:12 36 0:00:32.4 4.11
TIME, Minute:Second 37 0:00:34.2 4.09
38 0:00:36.1 4.07
39 0:00:38.1 4.06
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:40.2 4.04
41 0:00:42.4 4.02
BCW-4 Slug out test #1. DGS/BAH 42 0:00-44 8 401
43 0:00:47.3 4.00
44 0:00:50.0 3.97

45 0:00:52.8 3.96
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5A slug in1 Reduced Data

Local ID: BCW-5A Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 14:43:00 PM 1 0:00:05.2 2.69
Casing dia. (d.) 4 Inch 2 0:00:06.6 2.71
Annulus dia. (d,) 10.5 Inch v %L < 3 0:00:07.9 2.74
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:09.2 2.76
l 5 0:00:10.5 2.79
Depths to: Tos T 6 0:00:11.8 2.81
water level (DTW) 4.46 Feet o I E X 7 0:00:13.2 2.83
top of screen (TOS) 7.1 Feet £ ¥ $ D 8 0:00:14.5 2.86
17.1 Feet - 9 0:00:15.9 2.88
| l 10 0:00:17.6 2.91
Annular Fill: 11 0:00:19.4 2.94
across screen -- Fine Sand 12 0:00:21.4 2.97
above screen -- Bentonite 13 0:00:23.8 3.00
1000 Adjust slope of line to estimate K 14 0:00:26.3 3.03
Aquifer Material -- Fine Sand [ 15 0:00:29.2 3.07
[ 16 0:00:32.5 3.12
COMPUTED r 17 0:00:36.2 3.17
Luetted 10 Feet I 18 0:00:40.3 3.21
D= 12.64 Feet r 19 0:00:44.9 3.27
H= 12.64 Feet 20 0:00:50.0 3.32
L/r, = 22.86 21 0:00:55.9 3.38
Y0-DISPLACEMENT — 1.77 Feet 22 0:01:02.4 3.44
Yo-sLuG = 1.95 Feet 3 23 0:01:09.7 3.51
From look-up table using L/r,, 24 0:01:17.9 3.57
25 0:01:27.1 3.64
26 0:01:37.4 3.71
Fully penetrate C = 1.836 27 0:01:49.0 3.78
In(Re/rw) = 2.455 28 0:02:02.0 3.84
Re = 5.09 Feet 29 0:02:16.6 3.90
30 0:02:33.0 3.97
Slope = 0.003745 log,g/sec 31 0:02:51.4 4.03
tooe, recovery = 267 sec 32 0:03:11.4 4.09
Input is consistent. 33 0:03:31.4 4.14
34 0:03:51.4 417
I Sk 3 PeetDay | n-n:)o-oo 02‘-53 05"46 os‘-ss 11‘-31 14‘-24 17:17 % 0:04:11.4 421
' -TIME, Minute:sécond - . - 36 0:04:31.4 4.24
37 0:04:51.4 4.26
38 0:05:11.4 4.29
39 0:05:31.4 4.30
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:05:51.4 4.31
- 41 0:06:11.4 4.33
BCW-5A Slug in test #1. DGS/BAH 42 0:06:31 4 434
43 0:06:51.4 4.35
44 0:07:11.4 4.36

45 0:07:31.4 4.37
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5A slug out1 Reduced Data

Local ID: BCW-5A Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 15:01:00 PM 1 0:00:01.9 6.38
Casing dia. (d.) 4 Inch 2 0:00:03.3 6.30
Annulus dia. (dy) 10.5 Inch v %L < 3 0:00:04.6 6.26
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:05.9 6.22
A 5 0:00:07.2 6.19
Depths to: Tos T 6 0:00:08.5 6.16
water level (DTW) 4.46 Feet o - X 7 0:00:09.9 6.13
top of screen (TOS) 7.1 Feet £ ¥ $ D 8 0:00:11.2 6.11
17.1 Feet U 9 0:00:12.5 6.08
| l 10 0:00:13.8 6.06
Annular Fill: 11 0:00:15.2 6.03
across screen -- Fine Sand 12 0:00:16.7 6.01
above screen -- Bentonite 13 0:00:18.5 5.98
10.00—Adjust slope of line to estimate K 14 0:00:20.4 5.95
Aquifer Material -- Fine Sand [ 15 0:00:22.6 5.92
[ 16 0:00:25.0 5.88
COMPUTED r 17 0:00:27.8 5.84
Luetted 10 Feet [ 18 0:00:30.8 5.82
D= 12.64 Feet r 19 0:00:34.3 5.76
H= 12.64 Feet 20 0:00:38.2 5.70
L/r, = 22.86 21 0:00:42.5 5.66
Y0-DISPLACEMENT — 1.92 Feet 22 0:00:47.4 5.60
Yo-stue = 1.95 Feet 3 23 0:00:52.9 5.53
From look-up table using L/r,, 24 0:00:59.0 5.47
25 0:01:05.9 5.41
26 0:01:13.7 5.34
Fully penetrate C = 1.836 27 0:01:22.4 5.27
In(Re/rw) = 2.455 28 0:01:32.1 5.20
Re = 5.09 Feet 29 0:01:43.1 5.13
30 0:01:55.3 5.06
Slope = 0.004202 log,q/sec 31 0:02:09.1 4.99
tog9, recovery = 238 sec 32 0:02:24.6 4.92
Input is consistent. 33 0:02:41.9 4.86
. oY ‘ 34 0:03:01.4 4.80
I Sk 3 PeetDay | 0000 02535 0546 0838 1131 1424 % 0:03:21.4 474
. TI-ME, Minu.te:Secon(i . - 36 0:03:41.4 4.70
37 0:04:01.4 4.67
38 0:04:21.4 4.64
39 0:04:41.4 4.61
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:05:01.4 4.59
41 0:05:21.4 4.57
BCW-5A Slug out test #1. DGS/BAH 42 0:05-41 4 454
43 0:06:01.4 4.54
44 0:06:21.4 4.53

45 0:06:41.4 4.52
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5B slug in1 Reduced Data

Local ID: BCW-5B Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 16:26:00 PM 1 0:00:04.6 2.58
Casing dia. (d;) 4 Inch 2 0:00:06.6 2.92
Annulus dia. (d,,) 10.5 Inch v _)L P 3 0:00:07.9 2.94
Screen Length (L) 10 Feet T A ow 4] v 4 0:00:08.6 2.96
N 5 0:00:09.3 3.04
Depths to: o8 T 6 0:00:09.9 3.05
water level (DTW) 4.46 Feet AN 1 I T 7 0:00:10.6 3.08
top of screen (TOS) 7.1 Feet E \';, $ D 8 0:00:11.2 3.1
17.1 Feet - 9 0:00:11.9 3.14
| l 10 0:00:12.6 3.16
Annular Fill: 11 0:00:13.2 3.19
across screen -- Coarse Sand 12 0:00:13.9 3.21
above screen -- Bentonite 13 0:00:14.5 3.24
10.00—Adjust slope of line to estimate K 14 0:00:15.2 3.26
Aquifer Material -- Fine Sand [ 15 0:00:16.0 3.28
[ 16 0:00:16.8 3.31
COMPUTED r 17 0:00:17.6 3.33
L wetted 10 Feet i 18 0:00:18.5 3.36
D= 13.25 Feet r 19 0:00:19.5 3.38
H= 13.25 Feet 20 0:00:20.5 3.41
L/r, = 22.86 21 0:00:21.5 3.44
Y0-DISPLACEMENT = 1.88 Feet 22 0:00:22.6 3.46
Yo-sLuG = 1.95 Feet § 23 0:00:23.8 3.49
From look-up table using L/r, 24 0:00:25.1 3.52
25 0:00:26.4 3.54
26 0:00:27.8 3.57
Fully penetrate C = 1.836 27 0:00:29.3 3.61
In(Re/rw) = 2.482 28 0:00:30.9 3.63
Re = 5.24 Feet 29 0:00:32.6 3.67
30 0:00:34.4 3.70
Slope = 0.010175 log,e/sec 31 0:00:36.2 3.73
1909, recovery = 98 sec 32 0:00:38.2 3.76
Input is consistent. I 33 0:00:40.3 3.79
34 0:00:42.6 3.83
I K= 7 Feet/Day | M:)o-oo 01:26 02:53 04:19 0546 07:12 08:38 35 0:00:44.9 3.85
' .TIME, Minute:sécond . ' . 36 0:00:47.5 3.88
37 0:00:50.1 3.91
38 0:00:52.9 3.94
39 0:00:55.9 3.96
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:59.1 3.99
- 41 0:01:02.4 4.02
BCW-5B Slug in test #1. DGS/BAH 42 0:01:06.0 404
43 0:01:09.7 4.06
44 0:01:13.7 4.07

45 0:01:17.9 4.10
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5B slug out1 Reduced Data

Local ID: BCW-5B Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 16:13:00 PM 1 0:00:02.0 6.45
Casing dia. (d;) 4 Inch 2 0:00:03.3 6.23
Annulus dia. (d,,) 10.5 Inch v _)L P 3 0:00:04.6 6.12
Screen Length (L) 10 Feet T A ow 4] v 4 0:00:06.0 6.04
N 5 0:00:07.3 5.98
Depths to: o8 T 6 0:00:08.6 5.92
water level (DTW) 4.46 Feet AN 1 I T 7 0:00:09.9 5.86
top of screen (TOS) 7.1 Feet E \';, $ D 8 0:00:11.2 5.80
17.1 Feet - 9 0:00:12.6 5.75
| l 10 0:00:13.9 5.70
Annular Fill: 11 0:00:15.2 5.65
across screen -- Coarse Sand 12 0:00:16.8 5.61
above screen -- Bentonite 13 0:00:18.5 5.56
10.00Adjust slope of line to estimate K 14 0:00:20.4 5.50
Aquifer Material -- Fine Sand [ 15 0:00:22.6 5.45
[ 16 0:00:25.1 5.39
COMPUTED r 17 0:00:27.8 5.32
L wetted 10 Feet i 18 0:00:30.9 5.28
D= 13.26 Feet r 19 0:00:34.3 5.20
H= 13.26 Feet 20 0:00:38.2 5.13
L/r, = 22.86 21 0:00:42.6 5.08
Y0-DISPLACEMENT = 1.99 Feet 22 0:00:47.4 5.02
Yo-sLuG = 1.95 Feet § 23 0:00:52.9 4.96
From look-up table using L/r,, 24 0:00:59.1 4.91
25 0:01:06.0 4.87
26 0:01:13.7 4.82
Fully penetrate C = 1.836 27 0:01:22.4 4.78
In(Re/rw) = 2.483 28 0:01:32.2 4.74
Re = 5.24 Feet 29 0:01:43.1 4.71
30 0:01:55.4 4.68
Slope = 0.010563 log,e/sec 31 0:02:09.2 4.64
1909, recovery = 95 sec 32 0:02:24.6 4.62
Input is consistent. 33 0:02:42.0 4.59
34 0:03:01.4 4.58
[ K = 7 Feet/Day | S o ozes  osan  osm 1 35 0:03:21.4 4.56
’ o ) ’ ’ 36 0:03:41.4 4.54
TIME, Minute:Second 37 0:04:01.4 453
38 0:04:21.4 4.51
39 0:04:41.4 4.51
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:05:01.4 4.50
41 0:05:21.4 4.49
BCW-5B Slug out test #1. DGS/BAH 42 0:05-41.4 449
43 0:06:01.4 4.48
44 0:06:21.4 4.48

45 0:06:41.4 4.48
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5C slug in1 Reduced Data

Local ID: BCW-5C Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 17:08:00 PM 1 0:00:04.0 2.52
Casing dia. (d;) 4 Inch 2 0:00:04.7 2.82
Annulus dia. (dy) 10.5 Inch v %L < 3 0:00:05.3 2.79
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:06.0 2.73
l 5 0:00:06.7 2.86
Depths to: Tos T 6 0:00:07.3 2.90
water level (DTW) 4.33 Feet o I E X 7 0:00:08.0 2.87
top of screen (TOS) 7.25 Feet £ ¥ $ D 8 0:00:08.6 2.88
Base of Aquifer (DTB) 17.25 Feet - 9 0:00:09.3 2.90
| l 10 0:00:10.0 2.93
Annular Fill: 11 0:00:10.6 2.95
across screen -- Coarse Sand 12 0:00:11.3 2.98
above screen -- Bentonite 13 0:00:11.9 3.00
10.00—Adjust slope of line to estimate K 14 0:00:12.6 3.02
Aquifer Material -- Fine Sand [ 15 0:00:13.3 3.04
[ 16 0:00:13.9 3.06
COMPUTED r 17 0:00:14.6 3.09
Lwetied 10 Feet I 18 0:00:15.3 3.1
D= 13.08 Feet r 19 0:00:16.0 3.13
H= 13.08 Feet 20 0:00:16.8 3.15
L/r, = 22.86 21 0:00:17.7 3.17
Y0-DISPLACEMENT — 1.80 Feet 22 0:00:18.5 3.19
Yo-stue = 1.95 Feet 3 23 0:00:19.5 3.22
From look-up table using L/r,, 24 0:00:20.5 3.24
25 0:00:21.5 3.27
26 0:00:22.7 3.29
Fully penetrate C = 1.836 27 0:00:23.9 3.32
In(Re/rw) = 2.475 28 0:00:25.1 3.34
Re = 5.20 Feet 29 0:00:26.4 3.36
30 0:00:27.9 3.39
Slope = 0.009194 log,/sec 31 0:00:29.3 3.42
toge, recovery = 109 sec 32 0:00:30.9 3.44
Input is consistent. 33 0:00:32.6 3.48
34 0:00:34.4 3.52
I K= 6 FeetDay | n-n:)o-oo 01"26 02‘-53 04‘-19 05"46 07:12 % 0:00:36.3 355
. TI-ME, Minu.te:Secon(i . - 36 0:00:38.3 3.58
37 0:00:40.4 3.61
38 0:00:42.6 3.64
39 0:00:45.0 3.66
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:00:47.5 3.70
- 41 0:00:50.1 3.71
BCW-5C Slug in test #1. DGS/BAH 42 0:00-53.0 376
43 0:00:56.0 3.78
44 0:00:59.1 3.81

45 0:01:02.5 3.83
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Appendix 1D. Slug-test results for wells at the Ballards Crossroads aquifer-test site in the Little Contentnea Creek basin, Pitt County,
North Carolina, 2002-03.— Continued

WELL ID: Ballard's Crossroads well BCW-5C slug out1 Reduced Data

Local ID: BCW-5C Time, Water

INPUT Date: 11/4/2003 Entry  Hr:Min:Sec Level
Construction: Time: 17:16:00 PM 1 0:00:03.4 6.07
Casing dia. (d;) 4 Inch 2 0:00:04.7 6.00
Annulus dia. (dy) 10.5 Inch v %L < 3 0:00:06.0 5.94
Screen Length (L) 10 Feet A —ow 4] v 4 0:00:07.3 5.88
N 5 0:00:08.6 5.83
Depths to: Tos T 6 0:00:10.0 5.78
water level (DTW) 4.33 Feet o I E X 7 0:00:11.3 5.73
top of screen (TOS) 7.25 Feet £ ¥ $ D 8 0:00:12.6 5.69
17.25 Feet - 9 0:00:13.9 5.64
| l 10 0:00:15.3 5.60
Annular Fill: 11 0:00:16.8 5.56
across screen -- Coarse Sand 12 0:00:18.6 5.51
above screen -- Bentonite 13 0:00:20.5 5.46
1000 Adjust slope of line to estimate K 14 0:00:22.7 5.41
Aquifer Material -- Fine Sand [ 15 0:00:25.1 5.36
[ 16 0:00:27.9 5.29
COMPUTED r 17 0:00:30.9 5.25
Lwetted 10 Feet i 18 0:00:34.4 5.17
D= 13.1 Feet r 19 0:00:38.3 5.11
H= 13.1 Feet 20 0:00:42.6 5.05
L/r, = 22.86 21 0:00:47.5 4.99
Y0-DISPLACEMENT — 1.74 Feet 22 0:00:53.0 4.93
Yo-sLuG = 1.95 Feet \f 23 0:00:59.1 4.86
From look-up table using L/r,, 24 0:01:06.0 4.81
25 0:01:13.8 4.76
26 0:01:22.5 4.71
Fully penetrate C = 1.836 27 0:01:32.2 4.67
In(Re/rw) = 2.476 28 0:01:43.2 4.63
Re = 5.20 Feet 29 0:01:55.4 4.59
30 0:02:09.2 4.54
Slope = 0.010149 log,e/sec 31 0:02:24.7 4.51
tooe, recovery = 99 sec 32 0:02:42.0 4.48
Input is consistent. 33 0:03:01.5 4.47
34 0:03:21.5 4.44
I K= 7 FeetDay | n-n:)o-oo 01"26 02‘-53 04‘-19 05"46 07‘-12 08:38 % 0:03:41.5 442
. -TIME, Minutezsécond - . - 36 0:04:01.5 441
37 0:04:21.5 4.39
38 0:04:41.5 4.38
39 0:05:01.5 4.38
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:05:21.5 4.37
41 0:05:41.5 4.37
BCW-5C Slug out test #1. DGS/BAH 42 0:06:015 436
43 0:06:21.5 4.36
44 0:06:41.5 4.34

45 0:07:01.5 4.35
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Appendix 1E.  Slug-test results for wells at the Farmville aquifer-test site in the Little Contentnea Creek basin, Pitt County, North

Carolina, 2002-03.

WELL ID: BFW-7 SLUG OUT 3

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 10 Feet
Depths to:
water level (DTW) 5.54 Feet
top of screen (TOS) 4.6 Feet
Base of Aquifer (DTB) 14.6 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Fine Sand

COMPUTED
Luetted 9.06 Feet
D= 9.06 Feet
H= 9.06 Feet
L/r, = 26.36
Yo-DISPLACEMENT = 0.66 Feet
Yo-sLuG = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 1.953
In(Re/rw) = 2.437
Re = 3.93 Feet

Slope = 0.094916 logqo/sec

too9, recovery = 11 sec

Input is consistent.

K
T

18 Feet/Day
160 Feet2/Day

REMARKS:

Local ID: BFW-7 SLUG OUT 3

Date: 5/20/2004
Time: 0:00
v —>| |€<—ad,
DTW A A 4
A
S
]

o
=

Base of Aquifer

Adjust slope of line to estimate K

41000
o0

1 .OOiQ

ylyo

0-00-
-00

00:00 01:26 02:53 04:19

TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Farmville site, well BFW-7, slug out 3
assumed annulus dia 8.25
assumed slug length 3'

Entry

SOW® NoOouhA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Reduced Data

Time,
Hr:Min:Sec

0:00:00.0

0:00:02.9

0:00:05.8

0:00:08.7
0:00:11.6
0:00:14.5
0:00:17.4

0:00:20.3
0:00:23.2
0:00:26.1
0:00:29.0
0:00:31.9
0:00:34.8
0:00:37.7
0:00:40.7
0:00:43.9
0:00:47.2
0:00:50.8
0:00:54.5
0:00:58.5
0:01:02.7
0:01:07.2
0:01:11.9
0:01:16.9
0:01:22.3
0:01:27.9
0:01:33.8
0:01:40.2
0:01:46.9
0:01:53.9
0:02:01.5
0:02:09.4
0:02:17.8
0:02:26.8
0:02:36.2
0:02:46.2
0:02:56.8
0:03:08.1
0:03:20.0
0:03:32.6
0:03:45.9

Water

Level
6.29
5.89

5.74

5.69
5.67
5.66
5.65

5.65
5.65
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.63
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.64
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Appendix 1E.  Slug-test results for wells at the Farmville aquifer-test site in the Little Contentnea Creek basin, Pitt County, North
Carolina, 2002-03.— Continued

WELL ID: BFwW-8 SLUG OUT 3 Reduced Data

Local ID: BFW-8 SLUG OUT 3 Time, Water

INPUT Date: 5/20/2004 Entry  Hr:Min:Sec Level
Construction: Time: 0:00 1 0:00:00.0 7.51
Casing dia. (d) 2 Inch 2 0:00:02.9 7.45
Annulus dia. (dy) 8.25 Inch v = < 3 0:00:05.8 7.28
Screen Length (L) 10 Feet DTW_A\ w 4 0:00:08.7 7.22
N 5 0:00:11.6 7.20
Depths to: Y T T 6 0:00:14.5 719
water level (DTW) 7.09 Feet o 1= X 7 0:00:17.4 7.19
top of screen (TOS) 6 Feet % \I[, \T, D 8 0:00:20.3 7.18
Base of Aquifer (DTB) 16 Feet 9 0:00:23.2 7.18
a| l 10 0:00:26.1 7.18
Annular Fill: 11 0:00:29.0 717
across screen -- Fine Sand 12 0:00:31.9 717
above screen -- Bentonite 13 0:00:34.8 717
Adjust slope of line to estimate K 14 0:00:37.7 7.17
Aquifer Material -- Fine Sand 008 15 0:00:40.6 717
[ 16 0:00:43.5 717
COMPUTED [ 17 0:00:46.5 717
Lwetted 8.91 Feet | 18 0:00:49.7 717
D= 8.91 Feet i 19 0:00:53.0 717
H= 8.91 Feet 20 0:00:56.6 717
Lir, = 25.92 1.00 ¢ 21 0:01:00.3 717
Y0-DISPLACEMENT — 0.37 Feet K 22 0:01:04.3 717
Yo-sLUG = 0.75 Feet = 23 0:01:08.5 717
From look-up table using L/r,, > 24 0:01:13.0 717
25 0:01:17.7 717
26 0:01:22.7 717

Fully penetrate C = 1.939
In(Re/rw)=  2.423 010 | %oo
Re = 3.88 Feet r 620000
Slope = 0.098258 logqg/sec

tgo9, recovery =

10 sec

Input is consistent.

K

18 Feet/Day

0-04
o5

T 160 Feet2/Day 00:00 00:17 00:35 00:52 01:09 01:26 01:44

TIME, Minute:Second

REMARKS: Bouwer and Rice (1976) analysis of slug test

Farmville site, well BFW-8, slug out 3
assumed annulus dia 8.25
assumed slug length




102 Report Title

Appendix 1E.  Slug-test results for wells at the Farmville aquifer-test site in the Little Contentnea Creek basin, Pitt County, North

Carolina, 2002-03.— Continued

WELL ID: BFW-9 SLUG OUT 3

INPUT

Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (d,) 8.25 Inch
Screen Length (L) 10 Feet

Depths to:

water level (DTW) 6.22 Feet
top of screen (TOS) 5.4 Feet
Base of Aquifer (DTB) 15.4 Feet

Annular Fill:

across screen -- Fine Sand
above screen -- Bentonite

Aquifer Material -- Fine Sand

COMPUTED
Lwetted 9.18 Feet
D= 9.18 Feet
H= 9.18 Feet
L/r, = 26.71
Yo-DISPLACEMENT = 0.20 Feet
Yo-sLuG = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 1.964
In(Re/rw) = 2.449
Re = 3.98 Feet
Slope = 0.097122 logqo/sec
tgge, recovery = 10 sec
Input is consistent.
K = 18 Feet/Day
T = 170 Feet2/Day

REMARKS:

ylyo

Local ID: BFW-9 SLUG OUT 3

Date: 5/20/2004
Time: 0:00
v —>| |<—d,
DTW A A 4
Ao T T
S
Al .
DTB : 'T\
= H D
=V v
dw\ l

Base of Aquifer

Adjust slope of line to estimate K

1000
o006

1.(3‘

0.10 |

@)
0000
e]e}

-84
00:00 00:17
TIME, Minute:Second

00:35 00:52

Bouwer and Rice (1976) analysis of slug test

Farmville site, well BFW-9, slug out 3
assumed annulus dia 8.25
assumed slug length 3'

Entry

SO©O® NouhA WN =

1"
12
13
14
15
16

Reduced Data
Time,

Hr:Min:Sec
0:00:00.0
0:00:02.9

0:00:05.8

0:00:08.7
0:00:11.6
0:00:14.5
0:00:17.4

0:00:20.3
0:00:23.2
0:00:26.1
0:00:29.0
0:00:31.9
0:00:34.8
0:00:37.7
0:00:40.7
0:00:43.9

Water

Level
6.46
6.33

6.30

6.29
6.28
6.28
6.28

6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27
6.27



Appendix 103

Appendix 1E.  Slug-test results for wells at the Farmville aquifer-test site in the Little Contentnea Creek basin, Pitt County, North
Carolina, 2002-03.— Continued

WELL ID: BFW-10 SLUG OUT 2 Reduced Data

Local ID: BFW-10 SLUG OUT 2 Time, Water

INPUT Date: 5/20/2004 Entry  Hr:Min:Sec Level
Construction: Time: 0:00 1 0:00:00.0 7.64
Casing dia. (d) 4 Inch 2 0:00:02.9 7.44
Annulus dia. (dy) 10.25 Inch v = < 3 0:00:05.8 7.31
Screen Length (L) 10 Feet A ow 4] w 4 0:00:08.7 7.22
Ao 5 0:00:11.6 7.15
Depths to: Y T 6 0:00:14.5 7.11
water level (DTW) 6.91 Feet o 1= X 7 0:00:17.4 7.08
top of screen (TOS) 5 Feet = \I[, \T, D 8 0:00:20.3 7.05
Base of Aquifer (DTB) 15 Feet - 9 0:00:23.2 7.03
a| l 10 0:00:26.1 7.02
Annular Fill: 11 0:00:29.0 7.01
across screen -- Coarse Sand 12 0:00:31.9 7.00
above screen -- Bentonite 13 0:00:34.8 7.00
Adjust slope of line to estimate K 14 0:00:37.8 6.99
Aquifer Material -- Medium Sand 4088 15 0:00:41.0 6.99
[ 16 0:00:44.3 6.99
COMPUTED [ 17 0:00:47.8 6.99
Lwetted 8.09 Feet L 18 0:00:51.6 6.98
D= 8.09 Feet ) 19 0:00:55.6 6.98
H= 8.09 Feet C“ 20 0:00:59.8 6.98
Lir, = 18.94 1008 21 0:01:04.3 6.98
Y0-DISPLACEMENT — 0.73 Feet ’ ) 22 0:01:09.0 6.98
Yo-sLuG = 1.95 Feet = 23 0:01:14.0 6.98
From look-up table using L/r,, > 24 0:01:19.4 6.97
25 0:01:25.0 6.97
26 0:01:30.9 6.97
Fully penetrate C = 1.683 27 0:01:37.3 6.97
In(Re/rw) = 2.161 28 0:01:44.0 6.97
Re = 3.71 Feet 29 0:01:51.0 6.97
[ 30 0:01:58.5 6.96
Slope = 0.033372 logqe/sec L 31 0:02:06.5 6.96
tgo9, recovery = 30 sec r 32 0:02:14.9 6.96
Input is consistent. t 33 0:02:23.9 6.96
34 0:02:33.3 6.96
K = 25 Feet/Day 0-04 s . ‘ 35 0:02:43.3 6.96
T= 200 Feet2/Day 00:00 02:53 05:46 08:38 11:31 36 0:02:53.9 6.96
TIME, Minute:Second 37 0:03:05.2 6.96
38 0:03:17.1 6.96
39 0:03:29.7 6.96
REMARKS: Bouwer and Rice (1976) analysis of slug test 40 0:03:43.0 6.96
Farmville site, well BFW-10, slug out 2 41 0:03:57.2 6.96
assumed annulus dia 10.25 42 0j04j12'2 6.96
assumed slug length 5' with diameter of 2.5". 43 0:04:28.1 6.96
44 0:04:44.9 6.96

45 0:05:02.7 6.96
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Appendix 1E.  Slug-test results for wells at the Farmville aquifer-test site in the Little Contentnea Creek basin, Pitt County, North

Carolina, 2002-03.— Continued

WELL ID: BFW-11 SLUG OUT 3

INPUT
Construction:
Casing dia. (d;) 2 Inch
Annulus dia. (dy,) 8.25 Inch
Screen Length (L) 10 Feet
Depths to:
water level (DTW) 6.99 Feet
top of screen (TOS) 5.05 Feet
Base of Aquifer (DTB) 15.05 Feet
Annular Fill:
across screen -- Fine Sand
above screen -- Bentonite
Aquifer Material -- Medium Sand

COMPUTED
Lyetted 8.06 Feet
D= 8.06 Feet
H= 8.06 Feet
L/r, = 23.45
Y0-DISPLACEMENT = 0.14 Feet
Yo-sLug = 0.75 Feet

From look-up table using L/r,,

Fully penetrate C = 1.857
In(Re/rw) = 2.337
Re = 3.56 Feet

Slope = 0.128008 log4e/sec

too9, recovery 8 sec

Input is consistent.

K
T

26 Feet/Day
210 Feet2/Day

REMARKS:

Local ID: BFW-11 SLUG OUT 3

Date: 5/20/2004
Time: 0:00

!
[
!

o
=

Base of Aquifer

Adjust slope of line to estimate K

41000
To-00—

1003

Ylyo

0.01 |

0-00- L OO0

OO0

TTUT A A A A A A i

00:00 00:43 01:26 0!
TIME, Minute:Second

Bouwer and Rice (1976) analysis of slug test

Farmville site, well BFW-11, slug out 3
assumed annulus dia 8.25
assumed slug length 3' with 1.0" diameter.

Entry

S©® NouA WN =

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Reduced Data

Time,
Hr:Min:Sec

0:00:00.0

0:00:02.9

0:00:05.8

0:00:08.7
0:00:11.6
0:00:14.5
0:00:17.4

0:00:20.3
0:00:23.2
0:00:26.1
0:00:29.0
0:00:32.0
0:00:35.2
0:00:38.5
0:00:42.1
0:00:45.8
0:00:49.8
0:00:54.0
0:00:58.5
0:01:03.2
0:01:08.2
0:01:13.6
0:01:19.2
0:01:25.1
0:01:31.5
0:01:38.2
0:01:45.2
0:01:52.8

Water

Level
7.21
712

7.10

7.09
7.08
7.08
7.08

7.08
7.08
7.08
7.08
7.08
7.08
7.08
7.08
7.08
7.08
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
7.07
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