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INTRODUCTION

Investigation of potential sources of fresh water supplies
for the Dare Beaches Water and Sewer Authority was begun by the
Ground Water Division in 1972. This study is being made as a
part of the Division's capacity-use investigation of the area
and also in response to the immediate need for information by
the Dare Beaches Water and Sewer Authority for Development of a
water supply for the Dare County Beaches. The area of study

covered in this report is shown in Fig. 1.

PREVIOUS GROUND WATER STUDIES

Previous ground-water studies in Dare County include a
reconnaissance study of the entire county and several studies
concerned with the beach areas and parts of Roanoke Island (See
references). Very little subsurface information is available
for the county and only a few wells have been drilled deeper
than 200 feet. Drilling projects in previous studies have
generally included only auger holes, generally less than 150 feet
in depth. Thus, knowledge obtained of the hydrogeologic units,
and particularly the fresh-water bearing units, was not adequate
to evaluate the potential as a source of water supply.

EXPLORATION AND TEST WELLS

Exploratory drilling and the construction of test wells is
an essential part of evaluating a ground-water system. Explo-
ration and test wells were completed at 8 sites (Fig. 1) to

provide the basic information on ground water conditions in the
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study area.

The procedure at each site was to drill an exploratory hole
to a depth of about 500 feet, collecting formation samples at
ten-foot depth intervals. Geophysical logs were made in the
borehole and lithologic logs were prepared from examination of
the formation samples. On the basis of the hydrogeologic infor-
mation, zones in the principal water bearing units were selected
for collecting water samples, making water level measurements
and determining water quality. After collection of the water
samples, a permanent observation well was constructed in the
principal artesian aquifer (except at Site 6) and a pumping
test was made. An observation well was also constructed in the
water-table aguifer at most of the sites. Data from these wells
are shown in Table 1.

HYDROGEOLOGIC UNITS

The exploratory wells penetrated six significant hydrogeo-
logic units above a depth of 500 feet. These units, shown on
cross sections in Figs. 2, 3, ¢ and 5, include three aquifers
and three confining beds or non aquifers.

The uppermost unit is a water-table or "unconfined" aquifer
consisting primarily of sand with some shells and some thin
interbedded clays and silty sands. This aquifer extends from
the land surface to depths ranging from about 30 feet below sea
jevel at Manns Harbor to more than 100 feet at Kitty Hawk.
Because of the beds of clay and silty sand, the water is con-

fined at some localities and depths. This aquifer is the source
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of water for muncipal wells at Manteo and many other domestic

and commercial wells in the area. It may be a significant reser-
voir for recharge to the underlying confined aquifer in some parts
of the area.

The water-table.aquifer is underlain by a layer of cXay and
interbedded clay and sand that ranges in thickness from about
35 feet to more than 100 feet. This unit is the confining bed for
the uppermost confined aquifer, which appears to be the most
significant aquifer in the area, and is referred to in this report
as the principal aquifer.

The top of the principal aquifer ranges from about 65 feet
below sea level at Manns Harbor to about 200 feet at Kitty Hawk
( Fig. 6). The aquifer consists of fine to coarse, but predomi~
nantly medium-grained sand with some shell fragments and some clay
lenses. As may be noted on the cross sections, the upper part of
the aquifer grades into clayey sands or slay, so that the aquifer
at Nags Head is only about 45 feet thick, whereas the thickness
at Site 3 on Roanoke Island and at Manns Harbor is more than
110 feet (Fig. 7 ). The aquifer is a source of water to many
domestic wells in the vicinity of Wanchese and other wells on
Roanoke Island.

Another clay layer lies beneath the principal aquifer, sepa-
rating it from the lower confined aguifer. The top of the con-
fining bed ranges from about 175 feet to 230 feet below sea level,
and the thickness ranges from about 60 to more than 100 feet.

The top of the lower confined aquifer ranges in depth from

about 240 to 300 feet below sea level, and in thickness from
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about 90 to about 150 feet (Pig. 8). The aquifer is a fine to

medium-grained sand with interbedded clays and some shells. The

data indicate that the permeability of the aguifer decreases with

-depth. This aquifer is not used as a source of water supply in

the area.
The lower aquifer is underlain by a unit consisting of inter-
bedded clay and fine sands of relatively lower permeability, which

is generally considered as a "non-aquifer”. This unit ranges in

depth from about 315 feet to about 400 feet below sea level.

HYDRAULIC CHARACTERISTICS OF THE AQUIFERS

The scope of this study did not include extensive pumping
tests to determine the hydraulic characteristics of all the signif-

icant aquifers, but short-term pumping tests were made to evaluate

the characteristics of the principal aquifer. At most of the

sites, a permanent well was installed in the principal aquifer,
which was used as a production well for a pumping test, with a
temporary observation well for measuring drawdown constructed in
the exploration borehole.

Analyses of these tests indicate a wide range in transmis-
sivity of the principal aquifer (Table 1) corresponding in part to
differences in aquifer thickness and in part to differences in
permeability. The transmissivity, as indicated by the tests,
ranges from less than 1000 gallons per day per foot at Site 11
to about 60,000 at Site 4 (Fig. 9). No tests were made at Site 9,
but the transmissivity appears to be very low.

No tests were made to determine the hydraulic character of

the lower confined aquifer or the "unconfined aquifer. The only




H34iNOV OG3NI4NOD M3IMOT 40 dOL OL Hid3a -8 38N9Id

RS

oy €

34iS 1S31 ONY NOILVHO4XT -@
1-31s

\\
NOTLVNV1aX3

TVYNYD

e
onnvd

S
53
e =1

A0S %
v3dy K

N i3 RS /S
H

i ==

[




