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PUELISI{EROS NOTE

Investigations of the ground-water resollrces of the Coastal Plain
were begun in 1937 as a cooperative project between the U. S. Geo-
logical Survey and the Virginia Geological Survey. This proiect was

carried on intermittently, and the rnanuscript for the Eastern Shore

counties was submitted to the Virginia Division of Mineral Resources
on April 29,1968.

In an effort to expedite publication the length of the manuscript
was reduced; the original copy is on open file in the library of the

Virginia Division of Mineral Resources. The printed report contains

sections of rhe manuscript as edited by the U. S. Geological Survey
staff. The report does indicate the possible yields from shallow aquifers
and this information is of value. To determine the complete ground-
water potential for the Fastern Shore would require drilling of deep

wells and evaluation trf production data. The Eastern Shore counties
are a portion of the Delmarva Peninsula which is undergoing a ground-
water evaluation study by the U. S. Geological Survey.
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GROUND-WATER RESOURCES OF ACCOMACK Ai\D
NORTHAMPTON COUNTIES. VIRGINIA1

By

Ar,mu SrNNorr and G. Cneso Trnerrrs, Jn.2

ABSTRACT

The area considered in this report consists of two counties' Acco-
mack on the north and Northampton to the south, that are in the
northeastern part of the Virginia Coastal Plain province. It is at the
lower end of the peninsula that extends southward from Maryland, the
Delmarva Peninsula, that forms the Eastern Shore. The Atlantic Ocean
borders the peninsula on the. east and Chesapeake Bay on the west.

Fieldwork for this investigation was carried out chiefly during the
summers of 1948, 1952,and 1953.

The area is largely rural in character with no large cities. Among
the largest towns are Kiptopeke, Cape Charles, Exmore, Onancock,
Accomac, and Chincoteague. The terminal of the old ferry to Nor-
folk was located at Cape Charles. The Chesapeake Bay Bridge-Tunnel
reaches the Eastern Shore iust south of Kiptopeke. The town of Tan-
gier is an island community in Chesapeake Bay. The principal indus-
tries on the Eastern Shore peninsula are truck farming, lumbering.
fishing, and the canning of vegetable and fish products. There is an
Air Force base near Cape Charles, and the National Aeronautics and
Sp:ce Administi'ation has facilities near Chincoteague (Wallops
Island).

The region has a mild climate with a mean annual temperature of
58'and a mean annual precipitation of 43 inches. The entire peninsula

has low relief and is veneered by Pleistcicene deposits, largely sands and

clays. The sandy aquifers supply water for most domestic supplies.

The Pleistocene deposits are immediately underlain by deposits of
Miocene age which furnish water suPPlies for the largest municipal
and industrial installations. The still deeper Eocene, Paleocene, and

Cretaceous rocks have been penetrated by very few wells. On the
Eastern Shore of Virginia, the deepest wells in use are those on Tan-
gier Island. These wells end in Eoiene sands and supply a number of
domestic users with moderately mineralized water. No wells reach

l Manuscript released for publication by permission of the Director, U. S. Geo
logical Survey.

z U. S. Geological Survey.
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basement rocks which presumably lie about 3,000 feet below the
surface.

Water in the shallow Pleistocene deposits is derived from local
precipitation. A substantial part of the water in the underlying clayey
and marly Miocene aquifers has also originated as Iocal precipitation.
The chemical characteristics of water in very deep Miocene aquifers
suggests that they are in hydrologic continuity with the artesian water-
bearing formations west of Chesapeake Bay.

Domestic water supplies are obtained largely from shallow wells end-
ing in Pleistocene deposits. There are a few batteries of shallow wells
that supply larger quantities of water, as at Chincoteague, rvhere 140,-
000 gallons per day is pumped.

The larger ground-water supplies are ordinarily obtained from wells
reaching Miocene aquifers. One such deep well at Exmore yielded 746

gallons per minute with 37 feet of drawdown at the time of its com-
pletion. A well at Cape Charles is pumped regularly at a rate of 645

gPm.
'Water from both Pleistocene and Miocene deposits is generally of

good quality. Moderate hardness is common and a few waters are

high in iron. Fluoride is almost invariably very low or absent. Very
deep wells in the Miocene yield a high bicarbonate water with a fairly
high chloride content. A few shallow wells yield slightly brackish
water, due to contamination by salt spray or by intrusion of ocean
or bay waters.

There are as yet no areas where withdrawal is excessive and there

appears to be ample additional water available for immediately fore-
seeable needs. An increase in use of ground water for irrigation may

eventually create problem areas. Somewhat highly mineralized '\Mater

from Eocene and older beds will necessarily be limited to special uses.

INTRODUCTION AND ACKNOWLEDG]\4ENTS

This report presents the results of a study of the ground-water re-
sources of the Eastern Shore peninsula in Virginia, which was made by
the U. S. Geological Survey in cooperation with the Virginia Depart-
ment of Conservation and Economic Development, Division of Min-
eral Resources. The area comprises Accomack and Northampton
Counties, and is the Virginia part of the so-called Delmarva Peninsula:

the latter extends south from Pennsylvania, and includes parts of the

States of Delaware, Maryland, and Virginia, marking the eastern shore
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of Chesapeake Bay. The investigation was started under the general
direction of the late A. Nelson Sayre, former Chief of the Branch of
Ground'Water of the U. S. Geological Survey, and the late William
M. McGill, former State Geologist. It 'was discontinued in 1957 but
the work was resumed in 1966 u-nder the general direction of George
E. Ferguson, Regional Hydrologist, and J. Wyatt Gambrell, District
Chief, Water Resources Division, U. S. Geological Survey; and Mar-
vin M. Sutherland, Director, Virginia Department of Conservation and

Figure 1. Map of the Virginia Coastal Plain, showing the Eastern
Shore peninsula and the location of the geologic sections on Plate l.
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Economic Development, and James L. Calver, State Geologist and
Commissioner of the Virginia Division of Mineral Resources.

The area covered by this report is shown in Figure l. Some infor-
mation was collected in the field on several occasions from 1942 to
1946by D. J. Cederstrom of the U. S. Geological Survey, during wo"k
incidental to other cooperative ground-water studies in the Virginia
Coastal Plain. Most of the well records shown in Tables I and 6 were
obtained by the junior author. Some were collected during the summer
of 1948 for an earlier draft of this report prepared in 1951 by the
senior author. Additional funds were made available in 1952, and many
more wells were canvassed for information that summer, followed a

year later by a test-drilling program.

Records of more than 300 wells have been obtained, and comPre-
hensive, partial and preliminary chemical analyses of the water from
more than 150 of these wells have been made in the Quality of Water
Laboratories of the Geological Survey, Driller's logs of wells were ob-
tained whenever possible, and several sets of samples of drill cuttings
were collected for study.

The writers acknowledge the assistance of the following well drillers
and drilling contractors: John Scott & Son, of Melfa; William J. Por-
te:, of Saxis; Shannahan Artesian Well Co., Inc., St. Michaels, Md.;
Paul Schweitzer, of Norfolk, formerly President of the Layne-Atlantic
Company; J. G. Perry, Virginia Machinery and Well Co., Richmond;
Garland S. Sydnor, Garland S. Sydnor, Jr., and Guy E. Webb, of
Sydnor Hydrodynamics, Inc., Richmond; James P. Prine, formet]y of
Norfolk, Va.; and Edgar C. Cusick, of Church Creek, Maryland. In-
formation relating to irrigation in the area was supplied by T. W.
Edminster, then of Blacksburg, James H. Lillard, of Blacksburg, both
with the U. S. Soil Conservation Service; George Davis, of the Depart-
ment of Geography, University of Virginia, H. A. Stewart, of the
Virginia Truck Experiment Station in Norfolk, and Alfred C.

Walker. formerlv Ground Water Geoloqist with the Virginia Geo-

logical Survey. t'h" h," Henry Jander supplied information-on the old
flowing well and other wells on Tangier Island, and collected samples

from wells on Smith Island, Md. Otis D. Marshall and his successor,

Leroy Jester, Jr., water superintendents of the town of Chincoteague,

furnished data on the water system of that town. William J. Gillespie,
Civil Engineer at what was then the Naval Aviation Ordnance Test
Station, Chincoteague, supplied data on the wells at the station, and
.W. G. Lewers has made periodic water-level measurements at the
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Federal observation well at the station since March 1948. (That facility,
since mid-1959, has been operated as Wallops Station, Main Base, of
the National Aeronautics and Space Administration.) Mr. Lewers also
assisted the writers in providing arrangements for a pumping test in
the spring of 1954.

The late Julia A. Gardner, of the Branch of Paleontology and Stra-
tigraphy of the Federal Survey, identified megafossils in cuttings from
several wells, and Ruth Todd, I. G. Sohn, and F. Stearns MacNeil
identified Foraminifera, Ostracoda, and megafossils from drill cuttings
obtained during the 1953 test-drilling program. Mrs. Frances H. Dowell
provided technical assistance with a model which was used in develop-
ing the geologic correlations. Many residents in the area freely fur-
nished information on their wells during the course of the field work.

For assistance in various ways during the initial stage of the work,
acknowledgment is here also made to John R. Drummond, of Nandua,
Ralph E. Long, of Capeville, Ralph Onley, of Modest Town, and
Harold Wescoat, of Eastville-all members of the Eastern Shore Board
of Soil Conservation District Supervisors; John Rogers and Roy Not-
tingham, County Agricultural Agents for Accomack and Northampton
Counties, respectively; and to John N. Selbv, of Accomac, field repre-
sentative of the U. S. Soil Conservation Service,

Punpose oF THE It'lvesrtcnrtoN

This investigation was undertaken to describe the occurrence of
ground water on the Eastern Shore peninsula, and its relation to the
sub-surface geology, so that this essential natural resource may be uti-
lized in the best manner by municipalities, industries, and by domestic
and irrigation users. From the data here presented, it is hoped that these

users may be able to anticipate to a reasonable degree the availability
and the character of the ground water to be expected at various places
on the peninsula.

Mernors or Frrluvonx

During the field phases of this investigation, factual data were ob-
tained on an adequate number of representative wells in the two
counties. The wells were chosen partly on the basis of geographical
distribution and partly for the purpose of obtaining typical wells which
tap aquifers from various stratigraphic horizons at different depths.
The majority of the larger wells were visited in the field; selected
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wells were also visited among the manv shallow dug and driven wells
that supplv individual users throughout the two counties.

Many well owners furnished ceftain information. A few were able to
furnish driller's logs, or could describe in a general way the formations
penetrated during the course of construction of their wells. For the
larger industrial or municipal wells, where relativelv complete data had
been compiled, all available recorded information was obtained. These
records have been tabulated and are published in this report. (Se€

Tables I and 6.)

ihe samples of water from a representative number of wells on the

peninsula were collected for chemical analysis. Minimum determina-
tions on all samples included the determination of chloride and fluoride
content and the soap hardness. Samples from selected wells were alstl

taken for "partial" analysis, which included, in addition to the con-
stituents mentioned, determinations of bicarbonate, sulfate, nitrate,
and iron. Some of the most heavily pumped wells were sampled for
comprehensive analysis. Nearly all of these analyses are listed in this
report (Tables 4, 5, and 8).

Because of the large topographic contour interval on most maPs,

available when field work was in progress and the low relief in the
area, generally about 50 feet, an airplane altimeter was used during
part of the work to estimate the altitude of the land surface at some

of the wells. It is believed that the altitudes so determined are prob-
ably more reliable than would have been determined bv simple inspec-
tion of topographic maps. ,

Pnnvrous INvnsrrcer:roNs

The Eastern Shore peninsula has low relief, and good exposures of
deposits older than H-olgcene 

"g"_11-: 
entirely restricted to the-Pleis-

tocene terrace cover (Clark and Miller, 1912, p. 189). The only ex-

tended published discussion of ground-water conditions in the East-

ern Shoie counties is that by Sanford (l9ll) which is found in Vir-
ginia GeolOgical Survey Bulletin 5. In spite of the limited information
at his disposal Sanford wrote creditable sections on the ground-water
conditioni in Accomack and Northampton Counties in that early

bulletin.

Some information developed during the present study was published

several years ago. Summaries of the geology and ground:water con-

ditions on the peninsula, descriptions of wells, and stratigraphic corre-
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lations on selected wells were released in three circulars prepared by
the present writers (Sinnott and Tibbitts, 1954, 1955, and 657).

In the coastal Plain west of chesapeake Bay detailed studies had
been made on the subsurface geologlby Cederstrom (1945a, lg+sb,
1946a, and 1946b), and Richards (1948). Geophysical investigations
had been made by Ewing and others (1937). The ground-watei work
r:eferred to was carried out in counties west of ch-esapeake Bay. Dur-
ing the course of that work formation samples were obtained during
the drilling of deep wells for relativery large municipal and industrial
ground-water supplies.-These samples have afiorded an excellenr op-
portuni.ty for paleontologic correlations, especially by nleans of mi_
crofossils.

Because very few wells deeper than about i00 feet have been con-
structed in the Eastern Shore counties, the characteristics of the Eo-
cene and cretaceous sediments must be largely inferred from their
shallower occurrence on the mainland counties wesr of chesapeake
Bay. Practically all of the so-called deep wells on the Eastern Shore
tap strata of Miocene age; consequently, most of this report is con-
cerned with the occurrence of ground water in the Miocene aquifers
and in the more readily accessible Pleistocene deposits.

In the mainland counties, where many well logs and drill cuttings
have been obtained, stratigraphic correlations can generally be carried
out in some detail. on the Eastern Shore, however, such interpretation
has been limited because of the scarcity of subsurface data. The ex-
ploratory test holes drilled in the Mioc-ene formations during this in-
vestigation in l95l have yielded substantial additional inf6rmation,
particularly in the relatively unknown depth range from 100 to 4j0
feet below the surface. The correlations for the dieper Eastern Shore
wells, shown on the geologic sections of Plate l, have been based in
large part on the test-hole information, including paleontorogic studies,
from the crisfield, Md., well and in part on extrapolation 

-of d"t" on
wells in the mainland ridewater counties near thi western shore of
Chesapeake Bay.

The microfauna contained in the subsurface samples obtained dur_
ing the drilling of the four exploratory test holes have been studied
by U. S. Geological Survey specialists. Significant dara also have been
obtained from the published work of other investigators based on
subsurface data on wells in Maryland near rhe virginia Easrern shore.

Ruth Todd (1955) of the U. S. Geological Survey, determined the
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Foraminifera from the exploratory holes, and discussed the probable
correlations and the environments of deposition; I. G. Sohn (1954),

also of the Survey, studied the ostracodes. The late Julia A. Gardner
(1948) of the Survey studied shells from drill cuttings from a well
at Cheriton in Northampton Countl, and made tentative age assign-

ments to the subsurface material.

Doris S. Malkin (Mrs. Doris Malkin Curtis) made a preliminary
correlation of samples from a deep well drilled on Smith Island, Mary-
land, about 10 milis north of Tangier Island in Chesapeake Bay. Her
correlation (Malkin, 1947) is included in this rePort (Table 3) by
permission of Shell Oil Company. A paper by Mcl'ean (1950) con-

iains stratigraphic correlations of ,samples from a deep well at Cris-

field, near the Virginia-Maryland boundary.

Wentworth (1930) discussed the geomorphic history of the Eastern

Shore. A brief article on the Pleistocene tefraces on the peninsula has

been published by the writers (Sinnott and Tibbitts, 196l) .

Following a study of the megafossils of drill cuttings from the ex-

ploratory tesr holes and certain other wells by F. Stearns N{acNeil of
in. U. S. Geological Survey (written communication, 1955), a cir-
cular on stratigraphic correlations on the the Eastern Shore peninsula

was published by the writers (Sinnott and Tibbitts, 1957).

WELL CONSTRUCTTON

Ground water is discharged artificially by means of wells constructed

so as to penerrare one or hore water-bearing fo^rmations. The water

is either pomped, or, in certain favorable areas, flows naturally.at the

surface. the various methods commonly used in well construction on

the Eastern Shore peninsula are discussed briefly in this section.

Snerrow Wnns

Most of the shallow wells described in this rePort obtain watel from

deposits of the Columbia Group of. Pleistocene age' Dug wells, to 35

feet in depth and from 2 to 6 feet in diameter, ale common through-

out both counties. Owing to the unconsolidated character of the Pleis-

tocene, deposits, dug wels are usually lined from toP to bottom with

some fon t of curbing such as wood, brick' tile, or cement pipe'

Dug wells are manually excavated,- preferably several feet below the

water table, and the curbing added as the digging progresses. The

cuttings are removed by means of a bucket, and any water that col-
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lects is pumped off. Puddled clay is sometimes poured into the space
between the outside of the curbing and the wall of the hole in an
effort to seal off contamination from the surface.

In recent years the majority of shallow wells have been constructed
by driving small diameter pipe equipped with drive-point strainers
into the water-table aquifers. Driven wells are generally deeper than
dug wells, having a pmctical depth limit of about 60 feet.

Some form of maul or simple triphammer is used to drive the pipe
to the desired depth. The maximum diameter of pipe that can be usid
in this type of construction is 2-inch, and that onlv if the formations
penetrated are soft and the well does not exceed about 30 feet in
depth. Smaller pipe, from % to l/2 inches in diameter, can be ser at
greater depths.

The chief disadvantage of shallow wells is the likelihood of con-
tamination from surface sources. Contamination is much more likely
in dug wells because of the difficulty of effectively sealing the joints
in the curbing. Driven wells are usually tightly sealed, but may be
contarninated by infiltration through the shallow formations.

The Eastern Shore is 
^n 

area of little relief and generally unsuited
to impoundment of surface water for irrigation. In some places, how-
ever, large pits have been dug at topographically low points, not only
to collect surface runoff but also to intersect the water table. 'fhus,

these irrigation ponds aLe, in effect, large dug wells. Although they
are readily subject to organic pollution, they are nevertheless well
suited as sources for irrigation supplies.

Water is drawn from dug wells by means of either bucket lifts or
hand-operated suction lift pumps. Likewise, most ddven wells are
equipped also with hand pumps; where iarger yields are desired they
may be equipped with shallow-well iet pumps. W-here local hydro-
geologic conditions are favorable, batreries of driven wells (9a and
47a, Accomack County) are pumped as a unit to provide municipal
and irrigation supplies.

D-ee'p Wrr-ls

Wells more than 60 feet in depth on the Eastern Shore are termed
deep wells. These wells obtain water from Miocene and lower Pleis-
tocene deposits; a few reach deposits of Eocene age.

Yields of about 30 gpm (gallons per minute) are readily obtained
by jetted wells, 2 and 3 inches in diameter; larger yields may be
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achieved by constructing large-diameter wells by either the cable-
tool or rotary drilling methods.

On the Eastern Shore, the Miocene aquifers commonly contain con-
fined water under artesian pressure which in some lowJying areas is

sufficient to cause wells tapping them to flow above the land surface.
On higher ground, the static levels of wells in these aquifers range
between 5 and 20 feet below land surface and pumps are required.
Shallow-well pumps can be used for small-diameter domestic wells
where the static level is within 20 to l0 feet of the land surface. Larger
diameter wells, with larger yields, however, require deep-well pumPs

because the drawdown caused by pumping usually lowers the water
level below the limit of suction lift of shallow-well pumps-roughly
about J0 feet.

Deep wells are not as subject to contamination from surface sources

as shallow wells because of the greater depths to the aquifers and

the consequent filtering action of the intervening beds. Moreover, the

formation usually slumps tightly against the pipe after the well js
constructed, greatly reducing the hazard of direct contamination along
the outside of the casins.

Jetting Method

Most of the deep domestic wells on the Eastern Shore are con-
structed by the jetting method. In this method, hole is made by PumP-
ing water through a continuous line of hollow rods or "drill pipe" to
which a bit is attached. The water is forced through constricted
openings in the bit against the bottom and sides of the hole. The line
of rods is activated up and down by rneans of a walking beam or
eccentric arm and, at the same time, is given a slight rotary motion
by manually twisting the string of drill pipe. The resulting hole is
created largely by the force of the water and to a lesser degree, bv
the cutting action of the bit.

In drilling water passes down the hole through the string of pipes

and returns to the surface in the annular space outside the rods and

then flows into a system of pits in which the cuttings settle. The water
is then picked up by the pump and recirculated. As the hole deepens,

the opeiation is stopped temporarily and more pipe is added to the

line of rods.

The casing is either advanced immediately behind the rods as the

well is deepened or is "washed in" after an exploratory hole has been
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completed. -fhe strainer or screen attached to the end of the casing
may be washed in at the same rime. The screen also may be installed
after the pipe is in place. A lead seal extending above tir" top of the
scre€n- is swaged against the inside of the casing in order to prevenr
sand from entering berween rhe screen and the casing and piugging
the well.

Jetted wells are developed by surging and pumping with air. Gen-
erally the surging or pumping action is gentle at fiist until all the mud
and most of the fine sand have been removed from the aquifer around
the screen, after which agitation is increased until all of the fines have
been removed.

Although most ietted wells on the Eastern Shore are between 2 and
4 inches in diameter and from 100 to 300 feet in depth, it is possible
to construct 6-inch wells to depths of 200 feet by this method and
also to drill 2-inch wells to nearly 1,000 feet. Jetted wells are cheaply
and quickly drilled and require only relatively simple equipment. For
example, Mr. C. R. Bull drilled a 154-foot well (169, Northampton
County) on his farm with a home-made rig. Moreover, a numbei of
shallow wells in both counties have been "washed in" by pumping
water through a small-diamerer pipe and simply allowing the pipe to
sink by its own weight as the material is lo-oiened and- washed out.
The pipe used in this method of jetting is left in the hole and, there-
fore, serves as both drilling rod and casing.

Cable-Tool Method

Some of the older large-diameter municipal and industrial wells on
the Eastern Shore probably were constructed by the cable-tool
method. In areas of unconsolidated sediments this method is slower
than the jet or rotary methods of drilling, hence, most of the recent
large-diameter wells on the peninsula have been constructed with
rotary rigs.

In drilling by the cable-tool method, a heavy bit hung on a flexible
steel cable is repeatedly raised and dropped. The cable passes over a

pulley near the top of a tall mast and from there back down to a walk-
ing beam activated by the engine. Owing to the elasticity of the cable,
the resulting blows have a whipJike snap that largely accounts for the
breaking up of the formation.

'Water is added to the hole and forms a thin clavev mud in com-
bination with the cuttings. The mud and cutting, 

"r.'r.-orred at in-
tervals with a bailer. In loose material the casing closely follows or is
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driven slightly ahead of the hole, but in tight clay the hole may be

left uncased for several tens of feet.

In water-bearing formations enough open hole can sometimes be

made below the end of the casing in which to set the screen. However,
in sandy fo-rmations where the hole caves, the casing is driven through
the water-bearing stratum and the screen is set in place; the casing

is then jacked back to expose the screen.

Cable-tool wells are developed by intermittently surging and pump-

ing until the warer pumped beco-es clear. This process. of develop-

-!n, r..r-rorres the fine material and leaves a natural residual envelope

of coarse sand and gravei around the screen. This effectively increases

the permeability ol the formation around the screen permitting a

gr""i", inflow of -"t.r. In coarse gravel formations a cable-tool weil

iray be completed without a scr""n, or with slotted pipe instead of a

,.rl.rr; howe^ver, this type of construction does not permit 
-maximum

development of the foimation and, particularlv in open-end develop-

ment, ;he well eventually may become Partly clogged'

Hydraulic-Rotary Method

Most of the municipal and industrial wells on the Eastern shore

have been drilled by the hydraulic-rotaly method, as wele the four

U. S. Geological Surv"y i"rt holes. Rotary drilling is particularly
adapted to t"pia construction of larger-diameter wells in areas of un-

contohdated iediments. In such a ho-le electric logs can be made after

the hole is completed in order to assist in determining the most favo-r-

able places at which to ser the well screens. The casing with one or

.nore ,"t...ts can then be made up and installed in the well in one

oPeration.

In the rotary method, hole is made by a bit attached to a continuous

string of rapiily rotating hollow drill rods. A suitable drilling mud,

comironly ionsisting of bentonite clay mixed with water, is pumped

from a mixing pit down through the hollow rods, and out through

openings in the bit where the resulting 1a$i1g action- contlibutes to

the culting of the formations being drilled. The mud, with the su-

spended cittings, then passes up rhe annula-r space between the rods

*a ,n" wall ofthe hole, and flows into another pit where the cuttings

settle out. From this pit, the mud returns to the mixing pit through

a shallow connecting ditch and is recirculated by the PumP'

The uppermost drill rod is a keyed steel bar known as a "kelly"
which p"sres thtoogh the rotary table. The rotary table is powered
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by the motor and spins the kelly and attached drill rods, imparting
the rotary motion for which the method is named. Additionar roos
are added below the kelly as the hole deepens. A constant downward
pressure can be maintained on the line of rods by means of a hydraulic
pulldown system. This pressure may be increased or decreased as re-
quired by the characteristics of the formation being penetrated.

The cir.culating drilling mud plasters the walls of the hole ano pre-
vents caving, usuallv allowing the entire hole to be drilled without
casing. when the desired depth is reached, the drill rods are extracred
and the casing, with appropriately spaced screens, is lowered into the
hole. The annular space around each screen is sometimes filled with
small gravel, forming a highly permeable artificial envelope around
the screen and effectively increasing the yield of the well.

Rotary wells require more developing than wells consructed by
other methods because initially the mud used in drilling penerrates the
aquifer and largely seals off the water. This drilling mud ln the aquifer
around the screen must be removed in order to allow water to enrer
the well. Removal is accomplished by "backwashing," during which
water is alternately forced into the well, and out through the screen
into the aquifer, returning through the screen when the pressure is
released. This surging action tends to clear the mud from r.vater-bear-
ing formation. The well is then pumped intermittently (,,rawhided")
in order to develop the aquifer. In recent years, detergents have been
added during backwashing to break down the drilling mud that has
penetrated the aquifer.

.Most rotary wells on the Eastern Shore are equipped with elec-
trically powered turbine pumps and are built to obtain the maximum
yield 

-possible 
frgm the formations penetrated. The majority tap

several aquifers of Miocene age. An exception is the 63-fooi irrigation
well (115, Accomack County) on the Van Kesteren farm that yields
450 gpm from the Pleistocene Columbia Group.

ACCOMACK COUNTY

Locerrox eNo Devnror,MENT

Accomack county lies in the northern part of the Eastern Shore
peninsula of virginia. It is bounded on the north by the state of
Maryland, on the south by Northampton County, and on the east and
yesl by the Atlantic Ocean and Chesapeake Bay, respectively. Its total
land area is 470 square miles and the population in t900, according
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to the U. S. Census was 30,635-a decrease of 3,197 since 1950' This
county received the name originally given to the entire Eastern Shore

by the Indians, meaning "the other side land."

The soil of the county is very productive, and it is one of the most

important counties for the production of Irish Potatoes and sweet

poiatoes. Lumbering is an important industry' Truck farms are also

pro*inent, canning factories are important, and the poultry industry
is increasing.

Freight service is furnished bv the Penn Central (formerly 
-Penn-

sylvanla) Railroad directly through the county from Maryland' The

t"il*"y line is roughly paralleled by U.S. Highway ]3'Il.addition
to U. S. Highway i3 ihere are several other important State highways,

particularly 178: 316, and 175, the latter connecting the mainland

with Chincoteague Island off the northeastern shore.

Among the larger towns are Accomac, the county seat, Onancock,

Parksley, Wachapreague, Onley, Belle Haven, and Chincoteague.

Tangier, on a small island of the same name 10 miles offshore in

the miidle of Chesapeake Bay, is an isolated community gaining its

livelihood chiefly from fish and shell fish products. chincoteague is

noted for oytt"tt, and also for its ponies, which are brought over from
Assateague Island on the annual "Poty penning day" in July'

DnerNecp eNo TopocnepnY

Like Northampton County, Accomack County has no maior

strearrs. Surface drainage is accomplished by many minor creeks flow-
ing bayward or seaward from the almost imperceptible divide that

passes iongitudinally through the middle of the county. At the mouths

of th"t" cieeks, paiticularly along the ocean side of the county, long-

shore currents have developed bay-mouth bars and lagoons. The aspect

of the shoreline on both sides is one of submergence, as is also true

of the Chesapeake Bay region as a whole.

Important creeks and tidal inlets on the Bay side are DeeP creek,

northwest of the town of Accomac; Chesconnessex and Onancock

creeks, west and northwest of onancock; and Pungoteague, Nandua,

and craddock creeks, in the southwest part of the county. occahan-

nock creek is at the extreme southwest, and forms part of the boun-

dary between Accomack and NorthamPton Counties'

on the ocean side, barrier beaches and bay-mouth bars have been

developed opposite all the creeks. chincoteague Bay is the longest of
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these, extending northeastward into Maryland, and is boundecr on the
east by Assa-teague and Chincoteague Islands. Among the lagoons lying
southward from chincoteague Bay are Bogues, Mitomkiri, and 

-Bur--

tons Bays. Bradfords, Swash, Revei Island, ind Upshurs Bays are four
lagoons clustered behind Parramore Island in the southwer, pr., of the
county.

- Among the barriers enclosing the lagoons only chincoteague Island
is extensively inhabited. However, otr w"ttopr Island, thlre is the
I aunch Area facility of the National Aeronautics and Space Admin-
istration, and there is a small setrlement on upshurs Neck'ar the south-
eastern part of the county.

The total relief in Accomack county is about 60 feet, rhe highest
altitudes being in the vicinity of Melfa in the sourhern third of the
counry.

Although the entire surface of the county is nearly level. minor
topographic features, including pleistocene i"rr""" ,""rp, ,.rj C"ro_
lina bays, may be discerned from careful observation.

Gnor,ocy

Basement Complex

The so-called basement complex of igneous and metamorphic rocks
probably lies on the order of 4,500 to 7,soo feet below t'he srrrface
in Accomac\ C_oy".I (Spangler and peterson, 1950, Fig. 12.) The
nearest.well.in-virginia that reached these rocks is tne-oil and gas
test well drilled in 1929 at Mathews on the western shore. (See plate
l, section C-C.)

Creraceous and Paleocene Deposits

As shown in the log (Table 3), Mclean (1950) described the pale-
ocene-Late Cretaceous section at the municipal well at nearby Cris_
field, Md., as being largely clayey. The highir (paleocene) blos are
glauconitic and the deeper (Late cretaceous) beds include varicolored

{,ay. At,smith Island,_Maryland, l0 miles north of rangier Isrand in
chesapeake Bay, the lowermosr 40 feet of unfossiliferius medium-
grained white quartz sand is probably of paleocene age. (see Table 3.)

Eocene Deposits

wiqthe exception of the early welr on Tangier Island (r83, prate
3 and rable I ) rocks of Eocene age have not beJn penetrated by wells
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in Accomack county, so far as known. However, the character of the

lithology is described for the two Maryland wells iust discussed, and is

probab-ly similar in a general wav to the Eocene section beneath at

least the nofthern part of Accomack County.

Mclean (1950, p. 136) places the Eocene between 760 and about

g60 feet below the surfaci at Crisfield, Md., the rocks consisting

chiefly of glauconitic coarse to medium sands. The entire Eocene sec-

tion in thil weil is assigned to late Eocene age, and therefore would

be correlative with thtChickahominy Formation. [n her descriptions

of samples from the well up-dip on Smith Island, Malkin places the

Eocene between 590 and 80b fe;t, and notes that the rocks are sand,

shells, and glauconitic marl (Table 3).

Miocene Deposits

Rocks of Miocene age in Accomack County do not croP out at the

surface, being everywli-ere overlain by deposits of the Columbia Group

of Pleistocett" 
"g". 

The several formations' designated as the Chesa-

peake Group, exlend from a little more than 100 to as much as 700 feet

Lelow the zurface. Consequently, most of the so-called "deep" wells

in the county taP water from aquifers of Miocene age.

The character of the Miocene rocks is not uniform from place to

place, and closely spaced wells are likely to show considerable varia-

iion in the depth to water-yielding sandy beds'

The Chesapeake Group consists of four fo:mations which ate, from

oldest to yoong"rt, Calvert, Choptank, St. Nlarys, and- Yorktown' No

wells in Accoirack Counry are known to have reached deposits of

the Calvert Formation.

The Choptank Formation begins at about 310 feet below the surface

in the U.S.G.S. test hole no. 3 (Fig' 2), extending through the entire

depth of the hole to 450 feet. (Tables I and 2 and Fig'-3)' The dePosits

.o'.trirt of silty sand and sandy clay with many shell fragments' There

are no good l"ater_bearing ,orr", i.t this part of the Choptank at this

locality.

Figure 2. Diagrammatic correlation of U' S' Geological Survey test

hoTes along th"e Eastern Shore peninsula, Virginia, showing. electric

logs. Scale"for left curve (spont"n"ous Potential) of each log indicates

50"millivolts; scale for righf curve (resiitivity), 10O ohms m2/m. Stra-

tigraphic correlations b1iF. Stearns MacNeil based on megafossils'
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The St. Marys Formation extends from about 17 5 feet belov' the
surface in Accomack Countv. and reaches 310 feet at U.S.G.S. test
hole no. 3 near Keller, but apparently thickens northeastward to at
least 451 feet below the surface at test hole no.4 near Oak Hall (Fig-
ure 2). Thus, as would be expected, more wells reach the St. Marys
in the northern part of the county.

Typically the lithology of the St. Marys Formation is interbedded
blue sandy clay and silty sand and abundant shell fragments.

The Yorktown Formation everywhere underlies the Pleistocene
Columbia Group, and is thus more readily reached by wells deeper
than about 100 feet in the county. Its thickness, according to Mac-
Neil's study of the megafossils from the U.S.G.S. test holes (Figure
2), ranges from about l0 to 60 feet in Accomack County, although
it is said to thicken to about 250 feet in southern Northampton
County. The character of the material is generally sand and blue,
black, or brown clay, and shells.

A relatively deep well drilled at Onancock (108a) in 1890 penetrated
gravel, sand, and shells from 150 to 175 feet. fine sand from 180 to 308

feet, "hard rock"-probably limestone-at 308 to 310 feet, and clay
and sandv clav to 480 feet. Water was found at 90, l+0 and 485 feet
(Sanford, 1913, p. 125). Although this well has been abandoned, it is,

to the wdters' knowledge, the deepest for which there is any lithologic
data on record in this county; the lowest part of the section probably
approaches to within 100 to 200 feet of the Miocene-Eocene contact.
Although the well thus evidently penetrated more than 150 feet of the
Choptaik Formation, -"t", *"i finallv developed from the Yorktown
Formation at 140 feet below the surface. Sanford also reports that an-
other well was attempted at Onancock in 1895 and was drilled to a

depth of about 600 feet, but was unsatisfactory. There is no record
of the material penetrated.

The character of the Yorktown Formation at the south end of
Wallops Island, according to the log of well 61, consists of clay and

sand from 99 to 133 feet, sand and shells to 145 feet, and 2 feet of
gravel to about 147 feet.

Two well logs in the Harborton area in the southwestern part of the

county (1f2,l3J, Table 2 and Plate 3) show a water-bearing sand in
the Pleistocene at a depth of less than 15 feet, some water-bearing

sand near 50 feet, probably also in the Pleistocene, and fairly good

sand below about 125 feet in the Yorktown Formation. By contrast'
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the log of a well reaching the St. Marys at Pungoteague (151, Table
2), about 2% miles to the south, indicates that almost the entire sec-
tion is more or less water-bearing with only 3 feet of blue mud from
ll0 to 113 feet. These two secrions demonstrate the variable characrer
of the subsurface lithology of the Miocene and Pleistocene.

Pleistocene Deposits

The deposits at or near the surface in Accomack County constitute
the Columbia Group of formations of Pleistocene age. As explained
earlieq the several formations are not differentiated in this report.

The Pleistocene rocks in the Virgirria Coastal Plain are generally
yellowish or brownish in contrast to the usual white or gray color of
the underlying Yorktown Formation of the Miocene Chesapeake
Group. Locally, the Yorktown also may be yellowish, and because
fossils are rare it is difficult to determine the position of the base of
the Pleistocene. The total thickness of the Columbia Group probably
ranges from about 30 to about 125 feet in Accomack County,-depend-
ing on the topographic situation and on the pre-Pleisrocene eiosion sur-
fo:_. 9" the top of the Yorktown on whicli the Columbia Group was
laid down. The lithology of the Pleistocene deposits consists of yellow
sands, sandy clays, and some gravel beds; the latter are not commonly
of great lateral extenr (Figures 3, 4). cross-stratification is widespreai.

A brief petrographic study of samples across the biostratigraphic
contact between the Miocene and Pleistocene section in u.S.G.S. test
holes 3 and 4 showed that heavy minerals also may be useful in de-
termining the contact (Sinnott, l9i5). Pyrite, g"r.r"t, and altered
grains are more abundant in the Miocene, whereal zircon and kyanite
are more abundant in the Pleistocene.

Gnouxn-Werrn Rrsouncrs

Water from Cretaceous and Paleocene Deposits

The potential of this horizon as a water-bearing zone under favor-
able conditions is indicated by the performance of a well drilled by
the Layne-Atlantic Company for the town of Crisfield, Md., about
16 miles west of New Church, Va. Although this well taps minor
aquifers in the Miocene C-alvert Formation and in beds of Late Eocene
(Jackson) age, the chief water-bearing zone reported was within
Upper Cretaceous deposits. When completed, ir was a flowing well;
with a water level 4 feet above the surface. It was test pumped at
330 gpm with a drawdown of tO4 feet. \I/ater is obtained principally
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Figure 3. Sand and gravel pit, in deposits of the Columbia Group of
Pleistocene age, east of Mappsville, Accomack Counry' Lake level in-
dicates position of water table.

Figure 4. Coarse gravel and boulders up to 6 inches long in grnvel

pit l/2 miles west of Hallwood, Accomack County.

l*lf io-Sflih:
3.
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Figure 3. Sand and gravel pit, in deposits of the Columbia Group of
Pleistocene age, east of Mappsville, Acconack County. Lake level in-
dicates position of u'ater table.
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Figure 4. Coarse gravel and boulders up to 6 inches long in
pit l/z miles west of Hallwood, Accomack County.
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froih icoarse to medium clear quartz sand at 1,125 to 1,142 feet. Ac-
cording to a mechanical analysis of this sand (commun., Layne-At-
lantic Co.), the median diameter is 0.34 millimeter, and the coefficient
of sorting is 1.35, indicating that the material is moderately well
sorted.

Several wells put down to depths of 840 feet or more on Smith
Island, Maryland, in Chesapeake Bay about 10 miles north of Tangier
Island, were all flowing u,ells with reported yields of up to l0 gallons
per minute at the tirne of 

"otrrtto"iion 
in the 1940';. These- wells

probably develop water from a quaftz sand in the (upper)'part of
the Mattaponi Formation which is considered to be of Paleocene age.

Water from Eocene Deposits

So far as known, the only wells in Accomack County that reach
deposits of Eocene age are those on Tangier Island. The old fish
factory well (183, Table l) was still flowing in 1948. However, there
are several other wells of comparable depth that supply water to small
groups of individuals.

Water from Miocene Depo-sits

Most of the larger ground-water supplies'in Accomack County are
obtained from the two younger formations' of the Chesapeake Group.
In general, properly developed wells 6 inches or more in diameter
may be expected to have dependable yields of ar least 100 gpm,
whereas smaller diameter wells yield berween l0 and 20 gpm. Dis-
cussion of the several formations'of the Chesapeake Group ?iUo-r.
' Cilvert and Choptank Forrnations The oldest formation of the

Chesapeake Group is the Calvert; rhere are no wells of record that
were completed in this'formation in Accomack Countv.

However, two wells of small yield-about S gp--arp warer from
the overlying Choptank Formation (108a and 160). Of the two
U.S,G.S. test holes in the count/, the one near Keller (no. 3, Table 2)
penetrated nearly 150 feet of the Choptank, but no good water-bear-
ing zones were found.

From this meager amount of information, it appears that the Chop-
tank Formation holds little promise as a potential future source of
ground water in the county.

St. Marys Formatio'h The St. Marys is believed to be tapped by
more than 50 wells in Accomack County. Although not as widely
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utilized as a source of ground water as the overlying Yorktown For-
mation, it nevertheless supplies several important installations.

Most of the wells are 2 inches in diameter; these have vields averag-
ing between 15 and 20 gpm. Among those of larger diameter, yields
range from ll5 gpm for two 4-inch diameter wells (51b and 108c),
l,l0 gpm for a 6-inch diameter well (.47a), to yields of 194 gpm and
254 gpm for 8-inch diameter wells (l7b and 6a, respectively).

Yorktozan Formation More than 60 wells for which data are avail-
able tap the Yorktown Formation for ground water in Accomack
County. Of these, more than 80 percent are 2 inches in diameter; their
average yield is about 16 gpm. Some of them, however, vield as much
as 30 gpm (33,83, and 91). Three wells are of larger diameter: well
61, at the Wallops Island Launch Area, National Aeronautics and
Space Administration; well 87a, town of Parksley; and well 109b, town
of Onancock. These yield, respectively, 30, 50 and 100 gpm.

Many of the wells tapping Miocene beds are flowing wells. Such

wells are necessarily at relatively low altitudes-generally less than 10

feet above sea level. The largest flow reported was at well 160, which
was finished in the Choptank Formation, owned by the Town of
Wachapreague. This well is 385 feet deep, and is reported to flow at
about 6 gpm at high tide and 3 gpm at low tide. The increase in flow
is an effect known as "tidal loading," and is noted also i-n many other
flowing wells throughout Tidewater Virginia.

Other flowing wells tapping Miocene rocks are well 56 (Table 1)

west of Mearsville, which is 190 feet deep and flows 2 gpm (gallons

per minute) from an aquifer in the St. Marys. Formation, and well 8l
at Hopkins, 100 feet deep, flowing ly, gPm from the Yorktown. A
small flow from the St. Marys is reported for well 88, northwest of
Greenbush, but this well is equipped with an electric pump for normal
operation. Another flowing well (128a), east of Onley, drilled barely
into the uppermost part of the Yorktown, is at a very low altitude-
approximately at sea level-and is submerged at high tide. It flows at

about I gpm, but required installation of a pump for regular use. Well
166 at Craddockville in the Yorktown Formation was estimated to
flow about 10 gpm in 1948, supplying a farm and a small pond. The
flowing wells mentioned here and entered in Table I may be con-
sidered representative of many similar wells in the county.

Water from Pleistocene Deposits

Coh'mbia Growp Among the wells canvassed for information in
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the county, nearly 60 obtained water from the.Pleistocene Columbia
Group. Most of these are l% to 2 inches in diameter, and their aver-
age yield is about 17 gpm per well. Most are ietted or driven wells,
consffucted to provide water for small farms and rural homes.

Besides the smaller diameter wells, there are several installations
utilizing wells of larger diameter, as much as 8 inches, tapping these
deposits, that yield substantially more water. Among these are well 86,
operated by the town of Parksley, which yields 150 gpm, and well
ll5, 2 miles east-southeast of Onancock, which is 63 feet deep and
yields 450 gpm with 56 feet of drawdown. This well has the largest
sustained yield of any well in the county, and indeed on the entire
peninsula, for which data are available. The well is used for irriga-
tion, the water being distributed directlv on the crops by a sprinkler
system.

Although some of the wells in the Pleistocene deposits have poor
yields, for example, well 124 near Onancock, which is said to require
redriving frequently, rhe most common difficulty concerns the chimi-
cal and possibly also the bacterialogical quality of the water, discussed
in a later section.

. At one locality, southwest of Craddockville, the owner reported
that a 128-foot well struck "quicksand" and filled, necessitating aban-
donment in favor of a shallow driven well (l7l), 28 feet deep, which
has proved satisfactory.

In favorable localities, several shallow wells may be utilized to-
gether for larger supplies. In such arrangemenrs, they can be pumped
separately or they can be pumped rogether as a single composite well.
The latter method is employed at the municipal water sysrem plant
(%, Table l) for the town of Chincoteague. At this plant, 28 *ells,
some driven and some jetted, are pumped as a unit, and yield 140,000
gpd (gallons of rvater per day). The wells are on the peninsula proper,
about 3 % miles west of the town, and the water is piped acrbss the
straits, which connect Chincoteague Bay with the Atlantic Ocean,
to the island communiqy. These wells are 50 to 65 feet deep, and ob-
tain water chiefly from Pleistocene sand, gravel, and shells near the
bottom of the section penetrated. one of the wells yields water from
similar water-bearing material of Miocene age at a depth of 23b feet;
the water level in that well is reported to be about 7 feet above sea
level.

Formerly, residents in the town of Chincoteague obtained water
individually from privately-owned shallow wells or rain cisterns. In



2+ VrncIxr.c DivlsIoN op MtllBnnl Rpsouncr:s

1948, Mr. Otis D. Marshall, then Water. Superintendent, estimated

that less than half a dozen shallow wells-I2 to 15 feet deep-were
still in use on the island. Water from the island wells was commonly
brackish, and as the population of the town increased it became neces-

sary to establish a municipal supply system. As of 1967, Mr. Leroy

Jester, Jr., present Water Superintendent, reported that to his knowl-
edge virtually no wells for individual use were in service on the
island.

On Tangier Island there is no municipal supply as yet, although one

had been under consideration a few years ago. More recently, sev-

eral deep wells were drilled, privately financed, each supplving a small

sub-community. These wells were drilled more than 900 feet deep

and probably reach the equivalent of the Mattaponi Formation of
Late Cretaceous and Paleocene age. The old fish factory well in the
Eocene deposits (183, Table l),860 feet deep and flor,r'ing as of 1948,

is located at some distance from the main part of the torvn and is not
used.

Prior to the construction of the deep wells, all residents of the island

obtained warer from shallow wells about 10 to 15 feet deep in the
Pleistocene deposits, and from rain cisterns. A few of the shallow wells
wefe more satisfactory than some others, and were used by several
families more or less as common property.

QueLrrY oF WerBn

Water from Cretaceous and Eocene Deposits

On the basis of available information, there are no wells in Acco-
mack County that reach deposits of Cretaceous age.

An analysis of water obcained from Eocene deposits at the old fish
factory well (183, Table 4) on Tangier Island shows that the vzater
is a soft sodium bicarbonate type having a dissolved solids content of
857 ppm. The chloride content is moderately high, 115 ppm and the
fluoride content" 3.2 ppm, is more than twice the generally permissible
maximum of 1.5 ppm (U.S. Public Health Service, 1962).

According to the map given in Bulletin 68 of the Virginia Geologi-
cal Survey (Cederstrom,l946b, Fig. t) the boundary of the zone of
high-chloride artesian ground water should pass close to Tangier
Island and iust north of Accomack County. The chloride detennina-
:tion (183,'Iable 4) of 115 ppm in the water from the Tangier well
indicates that Tangier Island and northern Accomack ,County Iie
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just. within the high-chloride zone. As pointed out above, the deep
well 

-water 
at Tangier Island is nor of optimum quality but does havb

a wide range of usefulness.

It is- likely that ground water from Eocene and older aquifers in
central and southern Accomack county contain much moreihan 115

lpm of chloride, as a consequence of which it would probably be un-
fit for most ordinary uses.

Water from deep wells tapping Paleocene rocks in Smith Island
(Table 5), like that from Tangier Island, is a soft sodium bicarbonate
type with high fluoride content. The chloride contenq however, is
only about 10 ppm (parts per million).

The soft sodium bicarbonate rype water from the deep .rvells on
Tangier and Srnith Islands are similar to deep waters found elsewhere
in the eastern part of the Coastal Plain.

Water from Miocene Deposits

In the northern and middle parts of Accomack County, water from
the Miocene aquifers is generally of the hard calcium bicarbonate type.
They are similar to waters from the somewhat shallow, charactliis-
tically limy Miocene formations elsewhere in Virginia (cederstrom,
r946b,p.43).

Cala?rt and Choptank Formations As discussed earlier, no wells
recorded here reach the Calvert Formation in the county, and only
two wells obtain water from the Choptank. Of these, Jn" lsS-fo;,
Wachapreague well was sampled in 194b. The analysis (160, Table 4)
shows that the warer is a soft sodium bicarbonaie type but which
contains 93 ppm of chloride. This water is sirnilar to ihat from the
Eocene and cretaceous aquifers elsewhere in the mainland part of the
Coastal Plain. The character of the WaChapreagoe -"t", sugges-s
that deep-er Miocene beds, like the Eocene and older aquifers, "r. r.-charged from the arqr wesr of chesapeake Bay in contrait to shallower
beds that are probably recharged onlv by loial precipitation.

The other Choptank well, 108a in Onancock, was drilled in lg94
and soon abandoned. Water was found at 486 feet. but was not de-
veloped, possibly because of its undesirable chemical quality.

St. Marys and Yorkto,t$n For'mations Inasmuch as the chemical
character of ground water from the two younger forrnations of the
Miocene Chesapeake Group are similar, it is convenient to discuss them
together.
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In the northern third qf Accomack County, water from the St.
Marys and Yorktown.Formations is generally of the hard calcium
bicarbonate type (4a, 6a, and 22,Tab1e 4). Hardness of the water from
these wells ranges from 81 to 168 ppm; chloride ranges from 11 parts
in wells 4a and 22, to 93 ppm, in well 6a at New Church. The fluoride
conteirt commonly is very low-less than 0.5 ppm.

Water from the 75-foot well (1, Table 4) at Franklin Citv is fairlv
high in chloride, 158 ppm. The hardness is also fairly high, 168 ppm'
Although this well probably reaches the upper part of the Yorktown
Formation, there evidently is hydraulic continuity with adjacent

Chincoteague Bay, perhaps'indirectly through Pleistocene sands.' Con-
tamination from salt water spray during storms mav be possible. (See

Hem, 1959, p. 107-110.) Chloride and hardness are both high also-
64 and 180 ppm, respectively-in water from'well 61 developed in
the Yorktown Formation at the Launch Area on Wallops Island'
National Aeronautics and Space Administration. An even more highly,
mineralized water is that from the unused well (13) on Chincoteague
Island. It is 102 feet deep and contains 693 ppm of chloride and 388

ppm of hardness. The aquifer tapped by this well probably is in the

uppetmost part of the Yorktown, but, again, hydraulic continuity
with the overlying Pleistocene deposits and, in turn, with the brackish
water of Assateague Bay seems indicated.

In the middle third of the county, from Bloxom to Onley, including
Onancock and Accomac, the county seat, ground water from the
Miocene aquifers also is hard and high in bicarbonate. A complete
analysis of water from one of the municipal wells of Onancock (108c,

Tabie a) indicates that the water is moderately mineralized. It con-
tains 203 ppm of dissolved solids and is modeiately high in bicarbo-
nate, 168 ppm. The chloride content is 15 ppm and most of the other
constituents are Iow.

Other analyses available from this part of the county show that'the
water from the Miocene beds here ranges in hardness' from 57 ppm,
in well 76 that is 2 miles west-southwest of Bloxom; to 123 ppnr

in well 88. 3 miles northwest of Greenbush. Chloride is low, less than
25 ppm except in wells 88 and 93 near Chesconnessex, which had 48

""i 
'gz 

ppm, 
^respectively, The sulfate and fluoride concentrations are

very. lov',.the former Sveraging about 2 ppm' and the latter about

0.1 ppm.

In the southern third of the county, a comprehensive analysis of
water from a deep well at Pungoteague (l5l) is available (Sanford,
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!913, p. J4+-3+5). The well is 210 feet deep and ends in the St. Marys
Formation. The water is moderately mineralized. It is onry'moderateiy
hard (108 ppm) but is high in biiarbonate (218 ppm) and moder.aie
to low in most of the other constituents. Also at- pungoteague; but
tapping the shallower Yorktown Formation, is a well lrsl; -vietding

water of low mineralizttion. This well is 128 feet deep and yields water
having only 18 ppm of bicarbonate rnd 36 ppm of hardnesi.

_ _t-o"q o1h.er 
_de9p 

wells in the southern part of the county, wells
166 at craddockville and r77 at Belle Haven, yield wateis with
chloride concentrations of 15 and I ppm, respectively, and hardness
of 42 a.nd 102 ppm. Both wells are-believedto rap the yorktown
Formation.

Even though the. general character of ground warer in the St. Marys
and Yorktown is similar, such a wide range of variation of particular
constituents among individual wells proba-bry is evidence of iocal hy-
draulic discontinuity between the two formations.

In summary, wells in Accomack County.that tap aquifers of Mio-
cene age y.ield water high in bicarbonate, 

"u"t"gitrg 
about 160 ppm in

that constituent. The chloride content is generally about 25 ppm, al-
though in a few well warers ir may .".".i r00 ppm. Sulfate #d flou-
ride are low-the latter averaging less than 0.3 ppm. Hardness ranges
between about 70 and 125 ppm in samples from the Miocene through-
out the counry, with certain local exceptions.

W'ater from Pleistocene Deposits

Shallow wells in the northern part of Accomack County tap water
in sands of the Pleistocene Columbia Group. A partial analysis of
water from one of these, well 2 (Table 4) at Greenbackville, is low
in all the constituenrs tested except iron, which is very high, 4.9 ppm.
The group of wells purnped as a unit for the municipal supply 

-for

Chincoteague (9a) produces water of moderate mineralizaiion-|7}
ppm of dissolved solids. The nitrate content is high, 18 ppm, suggesr-
ing organic pollution. 'Warer from a 2S-foot weli at Hattrvooa iJtc)
is highly mineralized, having a specific conductance of 1,020 mi-
cromhos. Toral dissolved solids content should,be. therefore. about 700
ppm. However, rhe water is not hard (5t ppm) and the chloride con-
tent is only 16 ppm. Fluoride is apparently absent. other consrituenrs
were not determined, although iron probably is rather high, as the
owner reported an iron taste, and yellow stains are deposited on laun-
dry. At Mappsville, an analysis of the water from a 2l-foot v'ell (60)
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shows 57 ppm of hardness and only 6 parts of chloride. Fluoride was

not detected and the low specific conductance of 166 micromhos in-
dicates that the concentrations of other constituents not determined
are low.

In central Accomack County, two wells, each about 20 feet deepn

one west of Bloxom (64) and the other east (66) of that town, yield
a somewhat hard water of moderate mineralization. \try'ater from a

4O-foot driven well at Hopeton (78), between Bloxom and Parksley,

is similar. Well 99 north of Onancock, yields water that is reported

to have an iron taste. In addition, the water contains 48 ppm of chlo-
ride. Fluoride is absent. A partial analysis from the 68-foot rvell at the

County School at Accomat (102) shows that water is relatively soft
containing 57 ppm of hardness. It is low in other constituents de-

termined except iron. Iron is excessively high, 7.5 ppm.

In the southern part of the county, water from wells tapping Pleis-

tocene beds have a chloride content that ranges from 18 to 130 PPm'
Hardness ranges from 45 to 108 ppm in the samples at hand. Fluoride

was not detected. (See analyses, Table 4, wells l2+, 171, 163, and 182)'

Water from the well at Upshurs Neck (182) was rePorted "hard, with
iron and saline taste." The chloride content is 130 ppm. water froln

well 124, nearly 3 miles southwest of onancock has a higher.concen-
tration of dissolved solids but the water is soft and the ctrloride con-

tent is only 18 ppm.

In summary, ground water from the Columbia Group in Accomack

County is commonly low in dissolved solids. Iron mav be Present in
.r""rrirr. amounts but fluoride is characteristically low or absent and

chloride is low to moderate. The ground water is generally not as hard

as that from the underlying Miocene aquifers. Locally, however,

nitrate may be excessive in water from open dug wells indicating

pollution from surface drainage.

Suuunnv op GnouNp-Werpn Rpsourcns

Ground water of ample quantity is available from properly con-

srructed wells of shallow to moderate depth in Accomack County for
domestic, stock, and agricultural needs as well as for moderate-sized

municipalities and industrial plants. The individual aquifers are com-

monly lenticular in character and discontinuous laterally so that, at

least'for the larger developments, inexpensive test wells should first
be jetted down in order to determine the most favorable locations
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for permanent wells. The chemical quality of the water is generally
satisfactory.

Below about 300 feet lowermost lVliocene and older formations will
yield water that is mineralized to a greater or lesser degree.

WBr,r Reconps eNo CHnurcel ANer-ysps

Records of wells in Accomack Countv and chemical analvses of
water samples are given in Tables 1,2, rrid 4 on the following pages.
In addition, logs of selected deep wells on the Eastern Shore of Mary-
land near the Virginia State line are given in Table 3, and analyses of
certain wells on Smith Island, Md., are given in Table 5.

The locations of the wells listed in Tables 1,2 and 4 are shown on
Plate 3.
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I

t
3a
3b
3c

4e

4b
5

6s

LOCATION

E ofCreenbrckville, at Frankliu City.

Greenbackvihe. . . . .

Creeabmkville-.
2.5 ni. NNW of Ilomtown...... ...
1.6 mr. NE of llorutown, at Simick-

80n

New Cburch. . .

florniown. .

,8 Di. W of New Church. ........

New Church......

NewCbuch....

I mi. N of Oak HaII...............
Wallops Station (Main Bue), 6 mi.

W of Chiucoteague

Wsltops Ststion (Main Bm), 6 mi.
W. of Chincoteague

Watlcps Station (Maia Bm), 6 ni.
W. of Chiocoteague

Wallopo Station (Main Bse), 6 mi.
I[ of Chincoteague

Wallops Station (Main Bse), 6 mi.
W of Chincotogue

Wallops Station (Mafu Bue), 6 mi.
W of Chincoteague

Wallops Statlon (Main Bxe), 6 mi.
W of Chincoteague

Wallops Station (Main Bue), 6 mi.
W of Chincoteague

Waltops Station (Main Bue), 6 mi.
W of Chincoteague

Wallops Station (Main Broe), 6 mi.
!Y of Chincotague

4 mi. W of Chlncoteague.. .. .... .. .

6b

6a

8c

8d

8g

Ei

ga Town of Town

30
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T.tsrn l.-Records of Wells in Aacomack Oounty, Virginia

T;ae of well: D, drilled; Dv, driven; J, jetted

Use oI watu: D, dometic; I, indutrral; In. inigation; PS, public supply;
S, gtmk; Ab, abandoned; Obe, obsenation

Ownsr or Tonant

H. E. Kelley Co....

Chule Brittiryham
Natl. Aero and

Administration

Natl. Aero. ud
Administration

Natl. Aero. and
Administration

Natl. Aero. and
A dministration

Natl. Aero. and
Admidstratiou

Natl. Aero, and
Administration

Natl. Aero. and
Administration

Natl. Aero. and

Administration

Natl. Aero. and $pace

Administration

Natl. Aero. and Spme
Administration

;;.;.;;;.,.
JohuScott..........
JohnScoit.........-

Custis {?)...........

F. Kellam-.........

LayneAtlantic Co.. .

Wm.J.Porter......
LayneAtiartic Co.. .

LayneAtlaatic Co.. .

Layre-Atlmtic Co.. .

LayneAtlutic Oo.. .

LayneAtlantie Co.. .

LayneAtlantic Co.. .

Layne-Atlmtic Co.. .

LayneAtlantic Co.. .

LayneAtlautic Co.. .

LayneAtlantic Co.. .

1938

1S54

1944?

1945

1915

1953

1S5l

1953

l94i

-
€s
=Ede

Eg7o '=

F

3

6(?)

30

23

30
19

25

Dv

Dv
J
J
J

Dv

D

D

Dv, J

lo

45

2t?
1Er

62

180

30
r27

259

25

25

30

D

D

2W

2$5

65

228

50 65
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r%

r%
2
t
2

1%
,

l0-8

Geologic
Age

Miocene (?)

Plentocene

Miocene
Miocene
Pleistocene

Miocene
P.leistocene

Micene

Midcene

Miocene

Miocene
Pleistocene (?)

Pleistocene

Pleistocene

Pleistmene

Pleistocene

Pleistosene

Pleistocene

Pleistocene

Pleistocene

8

Pleistmene PS

GnouNo-WATER REsouRCEs

Menurement: gim, galloro per minute
Temp., temperatue (degrew Fa-brmbeit)
Fm, formation

Principal Vt'ater-Bearing Zone

Stratigraphic
Unit

or Named
Aquifer

Yorktown (?) Fn

Columbia Group
St. Marys Fm
Yorktown Fm
Columbia Group

Yorktown Fm
Columbia Group
Yorktwn Fm

St. Marys Fm

St. Marys tr'm

St. Mmlr (?) Fn
Columbia (?)

Group

Oolumbia Group

Columbia Group

flolumbia Group

Qolumbra Group

Oolumbia Group

Oolumbia Group

Columbid Group

Columbia Group

St: Muys (?) tr'm

Columbia Group

0

(-)

-to
nerly
flows
(-)

,_12

\;/

20

4

30

D

D
D,S
D,S
I

D
D
D

I

(--l

(-)

(-,

(-)

(--)

70

(-) 60

Obs

-ro

;r?
E3s

s+:
'Io@
..P E
€E5

REMARKS

See malysis, Table 4. Flows occrionally.
Temp.. 60'F.

See analysis, Table 4.

See analysis, Table 4. Temp., ?8" F.
See analysis, Table 4. Temp., 61" tr'. Sup.

plies oyster packiog plant.
See analysis, Table 4.
Water rwts well points
See anal;sis, Tabte 4, Water lron oparse

sand,
Se ualysis, Table 4. Temp., 89. tr'.:

Drilled to 317 ft. Aaothor similm well at
this location.

Used to supply reduced neds of plmt dur-
ing winter,

Pumped sand when first developed.
Station well A-40. Drawdown 19 ft. when

pumping 70 gpm. Well drilled to I0l ft.

See aualysis, Table 4. Statioq wel B-g.
' Federal observation well.

See analysis, Table 4. Station well B-43,

Well drilled to 104 ft. Dnwdowu 9.ft. at
70 gpm. Station well B-49.

Se analysis, Table 4. Station well D-A6i

,Station 

wetl D-37a.

Station well D-38.

,i:

See ana\ris; Table 4. Draydown 16 ft.at
100 gpm. Well drilled to ?2 ft. Statioo
well D39.

Se analysis, Table 4. Drawdown lZ ft, at
, 100 gpm. Well dnlled to 7? ft. Statior

well D-40.
Drawdown 65 ft, Dritled to 840 ft.

See analysi!, Table 4. 28 welis pumped m a
unit. Combined yield 125,900.. end in
winter, 225,000 gpd iu summer.

tl

I

3a

3b
3c

4a
4b
t

6a

OD

8a

ab

8c.

8d:
:

8e.

8f

8g.

8b

8j. ;

9air
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T,rsln l.-Continued
Type of well: D, drilled; Dv, driven; J, ietted
Use of water: D, domctic; I, mdwtrial; In, inigation; PS, public supplv

S, stock; Ab, abandoned; Obc, obsemiion

Owner or Tonanl

ege

EB
o-

EE
Eo
'*€

'
F

LOCATION

4 mi. W of Chrncotegue. .

4 mi. W of Chincoteague. .

? mi. W o{ Ilomtown....
1.9 ni. SW of Ilomtown. .

Chincoteague. .

Chincoteague . .

I ni. W of Oak
2Sni.WofOak
Oak E8ll.......

2 mi. E of Oak
0.1 mi. W of Jenkim
I mi. NW of Jenk
1 mi. NW of Jenkins

Jenkins Bridge......

2 mi: E of Je*ins
Makemie Puk

03ni.SofOak

JohnScott..........

Wm. J. Porter. . ....

ts44

1955

1l
t2
l3

t4

15

l6
t7

18

l9
20
2l
22

23

21

25
,6
27

28

89

30

31

3:l

itit

34

36

g6

37

3t
39

Saxis

Amteague Bech Cwt Guard Sta-

tisu
Saxis........

SW tip of Saxis IsIand. . . . . . . . . . .

3.5 mi. NIY of Eatlwircd. .........

2 mi. N of Hallrood, nea Makemie

Puk
2 mi. N of Eallwood, near Makemie

Prk
I mi. NE of Temperuceville...... ..

I mi. SE of A+la"tic
1.3 mi. SE 9f Atl&ntic.............

0,3 mi. N of Tempermeville. . . ....
Tempenueville. . . .

Sidney H. Webb.... .

L. L. Detwiler. . . ..
Wilde Maddox.....

John M. Hurdlm, Si'

B. Rant2..........
R.Burtsn.........
Kellan Distributing

Co.......... .. ..
B. Rant2..........
Dr. Fletcher.......
Taylc Grayson....
Taylor Grayson... .

W.K.Colouna.....

Hilton Gtadden. . ..

PageFisher........

AndrewHall.......
Riehard Thornton. .

Luther Matthews. . .

Schml- . ..........

U. S, Cmt Gurd..

Yernon Drewer.....

P. Mriin. . .......
J. Myer Taylor..... .

JamesByrd.........

NealPuker.....,..

Nqm Puks......

8.Tayror...........
WillardTaylor......

Red Onley.........
Roy Mem. . .......

1953

,n::

1952

ti::

1949

1953

1952

1948

1947

Dv
T

I

J

,l

25

20

t

It
to

25

20

10

7

l5

25

30

30

5

5

3

o

o

25

15

l5

30
27

I mi. S of Oak
Attmtic......

1951

1949

1948

T:
1948

1955

1946

1946

J

J

J (?)

J

J

J

J

J
J

J

'
o

230

s3
22

102

120

140

140

230

143

185

123

180

250

170

oo

170

ttz

264

190

t26
90

162

140

r74

oo

180

174
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GGologic

Ago

,
1

,

2
t
a

,
2
2
t
2

2

2

,

2

z

,

2
r%

.2

.2

,

,

Mioceue

Pleistocene

Pleistocene (?)

Pleistocene
Miwene

Mircene

Miocene
Mioene
Miorene

Mioceue
Mimeue
Miocene
Miocene
Mimne

Mimene

Miorene

Miocetre

Pleistocene
Miocene

Pleistocene (?)

Micene

Mimene

Micene
Pleistocene (?)

Miocene

Miocene

Miocene

Mimene
Miocene

Miocene

Mimne

Principal Wator-Eoaring Zons

StratiOraphic
Unit

cr Named
Aouifer

Yorktown Fm

Columbia Group

Columbia Group
Yorktown Fm

Yorktown Fm

Yorkiown Fm
Yorktown Fm
St. Marys Fm

Yorktowa Fm
Yorkiown Fm
St. Marw (?) Fm
Yorktown Fm
Yorktown Fm

St. Marys Fm

St. Marys Fm

St. Marys (?) Fm
Columbia Group

Yorktowl Fm

Columbia (?)

Group

St. Marys Fm

St. Marys Fm

Yorktown Fm
Columbia (?)

Group
Yorktown (?) Fn

Yorktowu (?) Fm

Yorktown (?) Fm

Yoktown F m
Yorktown tr'm

Yorktovn Fm
Yorktown Fm

land

sufrue

l-)

;;*;

-13

;

-4

(-)

-3

flows
(-)

-10

flows

-28

-19
flows

-l-o

(-)
-30

GnouNo'WATER RESouRcES

Meuueme'nt: gpm, gallom per minute
Temp., tempoature (degree Fahrenheit)

Fm, fomation

33

20
20

13

o

II

i

l

D,S
D,S
D

BEMARKS

Pumped with shallow wells (9) x prt of
bsti€ry.

13 wells puped as unit.

Drilled to 115 ft.
Necesary to redrive often.
See analysis, Table 4. Equipped with 6G

mmh gwen,
Well abandoaed, Another dry hole within

50 ft. at ihis lwation.
Equipped with 60-mesh screen.

Water cloudy whea well fint uwd.
See analyris, Table 4.

Fuaishe two apartments.
Erfuipped with 6Gnesh scrwn.
Well abandoned; waier very saline.
Near well No. 20, but in difrerent.aquifer,
See malysis, Table 4. Soeeu set at 11F123

ft.
4 ft. drawdown in 2 hrs. punping. Water

from come sand,
See anallsis, Table 4. Water from fine

snd.
See aml6iq Tatrle 4.

Another sinilu well at tbis locatior.
Tlhis is believed to be the only well at this

depth in rea.
Stp aualysis, Table 4. Drilled to 115 ft.

Small drawdown. Another simils well in
this location,

Reported soft.
Seeamllris,Table4, Temp.,66"tr'. Watdr

from blue snd nqr bottom of well,
Water from crw smd,

Another similu well at this loetim.

See anslysis, Table 4. 2 ft. drawdown in 2
hn. pumping Water from gravel.

Water fro:n sand md shells.
Water from gravel,

Typical cf 12 welts drilled by Porter in rea
Repqried soft. 8 ft. rlrawdown in 4-5 hrs.
Puppiog.

ta

16+

t
l6+

D
D
D

D
D

D,S
D

D

PS

D
D,S
D

PS

D

I

D
D,S

D,S

D

D

D
D,S

D
D

10

ll

13

t4

l6
16

1E

19

20

2l
22

23

24

25
26
27

20

4l+

28

29

30

31

32

33

34

35

38
39

l5

2V
10

25

-'a
=nv

6riF

'ioo

.AE E
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Tr.slu l.-Continued

Type of well: D, drilled; Dv; driven; J, jetted

Uee of water: D, dometic; I, industrial; In, inigation; PS, public supply
S. stmk; Ab, abandoned; Obs, obseryation

Owner or Tgnant Drillcr

eg

:6
EE'io
-38

40

41

42,

.13

44

45

46

47^

4vl

48

{9

50

518.

61b

olc

62

LOCATION

Tempermceville. . . .

1.3 ni. SE of Teuperanceville. . . . . .

3 mi; ESE of Temperanceville, near

Assawoman

3 mi. ESE of Tempemceville, ner
Assawomu

Between Ilallwood arid Rt. 13. . . . . .

Hallwood........

Eallwood......

Hallwood. . . .

0.8 ni. W of Eallwood. .

llallwood......

Hallwood. . . .

Eallwood. . . .

Hallwood....... .. .

Hallwood. . . .

Halrwood.

0.8 mi. S of Hallwood.... .. ... . . . ..
Fishing Point, Assrteague Island: . .

2.5 mi. ESE of llallwood..........
2.5 mi. WSW of llallwood, ner

Mmville
2 mi. SW of llallwood, at Mem. . . .

t.5 di. ssE of Hallwod.
Mappsvil'e.

1.3 mi. ENE of Meppsville.. .. .....

\Yallops'Islmd Launch Area..... ..

Wm. Matthews......

Pat Loug......... ,.

L: Cheser......... .

Lecato Conqust....

Lecato Coaqu6t.....

Frederick Hall. r...,

K. Gladden.........

J. W. Taylor Pmking
Co.

J, W. Taylor Packing
Co.

AnnaRoberts.,.....

DeweyMmhall....

Henry Davis......-.

Jro. A. Hall....... . .

J. W. Taylor Co.. ...

BrmkMm.......,

MelviuToppin......

Nock...............
Smide Fish Co......
John B. Gordy......
May Adkim........

Geo.E.Taylor......
Smuel B. Groton. . .

Bloxom Auto Co... . .

tr'lemingrBrc.......

Natl. Aero. aad
i ' Adninistratioa
Linwood D. Lewis. .

Wm. J. Porter. . .

JohuScott.......

L.Chsser.......

John Scott...... .

John Scott.......

M. A. Pentr.....

Sydnor Pump &
Well Co., Inc.

JohrScott.......

John Scotrt.... .. .

John Scott.......

John Scott & Sou. . .

;'; ^ , '
JOOnDCO[[____.....

W. Ewell.. .. -.....

Virginia Mrchinery
md Well Co.

JohnScott......-..

l l fl*l
BrookMeare........

John Scott........ ..

1948

1950

1948

ls48

40

20

o

o

30

25

26

25

l7
l2

l2

25

1948

1950

1951

25

25

30

25

-l
40

0

o

25

23

25

I

25

1945

1948

1950

1935

1936

1936

1946

1951

r948

1946

1950

63

64
oo,
60

dt
58

59

60

61
1rl

62

=

F

=

o

Dv

D

JO)
D

Dv

J

176

200

28

82

180

266

248

160

246

240

J

J

J

J

J
J

J
J
.I

Dv

o,

J

186

250

28

231

249

412?

130

190

256

199

25b

2L

t47

226



'

o

t

,

1l

Miorene

Mimene

Pleigtocene

Miocene

Miorene

Mimene

Mimene

Miocene

Miocene

Mimene

Miocene

Miocene

Miocene

Miocene

Pleistmene

Miocere

Mioene
Miocene
Miocene

Mittene

Miocene

Micene
Miocene

Pleistmene

Miocene

Miocene

Yorktowr tr'm

St. Marys Fm

Columbia Group

Yorktown (?) Fm

St. Mays (?) Fm

St. Marys Fm

St. Marys Fm

St. Marlr Fm

St, Marp Fn

St. Muys Fm

St. Marys Fm

St. {arys Fm

St. Marys Fm
St. Marys Fm I

Columbia Group

St. Marys Fm

St. Muys Fm
Yorktown Fm
Yorktown ,Fn
St. Marys Fm

I

St. Marys Fm
Yorktotun..(?) Fm
S,t. Marys Fm

Columbia Group

Yorktown Fm

St. Marys Fm ,. ,

2

2

,.

o

14-6

t

2

I

rr4
4

::
2

,

2.
6.

r%

2-r%
t
2

2

$-4h

2

Ptincipal Water-Bsaring Zono

Gsologis
Ago

Shetigraphic
Unlt

or l{amed
Aquifer

GnouNo-WATER RESouRCDs

Me*urement: .gpm, gsllom per minute
Teup., tempmtue (degm lahrenheit)
Fm, formation

BEMARKS

t5

bE?
EP.E
:E;
d!gEJ=
'*,oo

5€E

(-)

-30

a

43

44

{6

46

47s

!7b,

48

49

D

D

D,S

D,S

D,S

D

D

I

I

25

r6+

a,

D;S
D

D
D
D

D,S

D

'1.. -

D

t6a

See malyris, Table 4. Scwn set at lOrt-
176 Ir.

See aualyris, Table 4. 3-4 ft. drawdown in
3 hn. pumping. Water from cme

Water from fiae snd. 32-ft,, dug well at
this loetion.

Necwary to redrill often. Water fron fne
sand.

Necwuy to redrill often. Water from
come sand and shell.

See aualysis, Table 4. 3-4 ft. of drawdowu iu
4 hs. pumping.

Reported soft. Penetrated shale (?).at 248

Se malysis, Table 4. Thru 160-ft. wells
pump€d s unit.

See analysis, Table 4. 8-in. {0dlot sc@r
from 226 to 246 ft. Drilled to 290 ft.
Another 239-ft. well med m standbv.

See analysis, Table 4. Equipped wiih 6G
mgh screen.

Se analysis, Table 4. 4 fL ofdmwdown in
3-4 hn, pumping.

See analysis, Table 4. 8 ft. oI drawdown
with two 4 gpm pumps after 2 fus. lump
r4g.

From Bu-tletin 5, p. l29i 29*299.
Pumps contirurcuqly. Sever4l ?/.foot driven

wells ai this locality.
Shells and gravel near bottom. Irou staim

on laundry. Tepp.65" I. rl
Se malysis, Tabte 4, Two similar wells at

this lqcation. Pumping reducw statip
headto -22)4tt. Water from very fiue

sand. Equipped with 60-mcb meen.
Reported soft.
Abandoned. Below tide level.
See analysis, Table 4.

See anabnis, Table 4. Temp., 60'F.

See analysis, Table 4. Temp.,6l'F.
See ualysis, Table 4. Tenp., 61'F.
Se mlysis, Table 4. 4-5 ft. of drawdown

in 3 hm. pumping. l

See malysis, Table 4. Temp.,61" F; W.
Ewell, tenmt.

See anal$is, Table 4. Pumpe 30 gpm with
6Gft. drawdowq.

SeB analysis, Table,4. Waier !rqm- cqarqe,

saud,

40

{l

Bows

flows

-30

-1.5

:1,5

-1 .5

(-)
(-)

-l.D

-1.5
fows

' (-)
-t-t.o
flows

-1.5
.(r)
-30

-4

-t2

l4

25

140

194

30

16+

63

54 ..
55r
56

l.- t
ol
58.
59

D

D

D

JIA
51b

I

otc

'52



VrncrNre DrvisroN or

T.lnr,n 1.-Continued

LOCATION

,Iappsvr.-e.

15 mi. NW ol dlv^.m.
1.5 ni. NNE of Nelsonia. ..,. .. .

l5 mi. E of Bloxon

0.5 mi. E of Bloxom

Nelsooia...........

Nelsoda...........

0.5 mi. S of NelsoDia.....
0.8 mi. W of Modet Town

1 mi. SW of Nebonia. ....

25 ni. SW of Bloxcm... . .

l6

03

64

65

66

67

68

09

Owno. or Tenant

Metcalf . ...........
L.M.Jenkim.......
H. W. Gillcpie. . . .. -

Jshn Cutis.........

PrestorLangford....

Jack Wet..........

L. N. Bloxorir...... -

AlvaBloxm........
Short Mmon........

73

74

76

76

78

79

80

6l

82

83

84

86

86

87a

87b

E8

89

90
0l

1 mi. I[ of Modest Tow!...........
Between Bloxom and ParksleY, at

I{opetoD

2.5 mi. SE of Bloxom, at Gugatha. .

2 mi. W of Parksley

Eopkim........ '..

1 mi. W of Hopkim, betteen Deand
Hunting Cruks

Tobmco leland.....
2 mi. E of Parksley

2 mi. E of Puksley
2 mi. E of Paksley

2 mi. E of Puksley

2 mi. E of ?uksley

f ni. SSW of Hotrkins.

13 mi. NW of Greenbusb.. '......

0.5 mi. NE of Chwconmx........
0.3 mi. NE of Chwonssex.. . . . .

Mrxsnar ResouncBs

Type of well: D, tlrilted; Dv, ilriren; J, jetted

Use of water: D, domesiic; I, industrial; In, inigation; PS, public supply

S, stock; Ab, abandoned; Obe, obaervatioa

John Scott.... -.....
L. M. Jenkins. .. . . . .
John Scott & Sor....

Frank Millburn.....

JohrScott........,.

JohnScott..........

John Scott..........

JohnScott.........
Jobn Scott.........

J
Dv

D

J

J

EE
da
;a
'io
a3

23

l6
401

19

25

23

25

1950

1948

1952

1945

1945

1951

1951

1951

t941

228
40

l8
220

100

t23

t23
228
165

oo

165

220

50

116

730

1950

r944

1936

1952

1914

=o

F

=

o

255

220

l8

265

240

230

G. R. Taylq.. . .

Wm. Taylc....

li:Yli
Wm.S.Mm..
JohnScott......

Wm. J. Puter. ....

Wm, J Porter. . .. ..
John Scott..........
Wm.J.Porter......
Sydnor Punp & Well

Co., Iac.
Sydnq Pump & Well

Co., Ino.
Sydnc Pump & Well

Co,, Inc,
Johu Scott & Son...

JohnScott.........

1947

1951

1943

1951

1905

1951

25

18

25
25

6

25

2l

20
25

a

3

28

25

30(?)

30(?)

30(?)
e

25

o

J
J

J
J

Dv

D

J
Dv

Dv
J

J

J

J
J
J

D

D

D
J

J

J

255
228

230

230

34

138



GnouNo-Wersn Rnsouncrs

Memremeut: gpm, galloas per m nrte
Temp., tcmperature (degrces Fahreoheit)

Fm, formation

,l

'
=

Geologic
Ago

I

ry
2

2t

2

2

2

2

t
2

l'. /

I'A

2

lr/4

2

2

r'(

lrla

lt/t

2

2

2

2

8

8

Miocene

Pleistoceoe
Miocene

iTeisto:ene

Miocene

Mioceoe

Mioene

Miocetre
Mioene

Miorene

Miocene

Pleistosene

Mimene

Miocene
Pleigtoene

Pleistorene

Miqiene

Mioeene

Miorene

Mioene
Miocene

Mioceire
Pleistocene

l{iwene

Micene

Pleisiocene

Mimene
Miocene

;:e
tEe
E:H
'*.oo

qE5

Principal Water-BeAring Zono

Stratigraphic
Unit

or Nam€d
Aquifer

St. Marys Fm

Colum5ia Gro'rp
'St. Marys Fm

Columbia Group

St. Marys Fm

St. Marys Fm

St; Marys Fm

St. Marys Fm
St. Marys Fm

St..Marys Fm
St. Marys Fm

'^: ..;"'
uolumSla Group

Yorktown Fm

Yorktowe /?) Fm

Colunbia Group

Columbia Group
St. Maryr Fm

Yorktown Fm

Yorktown Fn

Yorktown (?) Fm

St. Mum Fm
Yorkttrwn (?) Fn
Columbia Group

Yorktowu {?) Fm

Jt. Mays Fm

Columbia Group

Yorktown Fm
Yorktown Fm

-
REMARKS

See analysis, Table 4.

See analysis, Table 4. Temp.,63'F.
See analysis, Table 4. Shatlow well aearby

atrandoned beowe water "very irony."
See analysis, Table4. Temp., 68'F, Bucket

utr.
See analysis, Table 4. 4 ft. drawdowa iu 2

hrs. pumping.

See ana\tis, Table 4. Ifater fron medium
sand.

See aoalysis, Table 4. 6 ft. of drawdowD iD

8 hrs. pumpiog, Water lrom compact
sand and shell.

Reported soft.
See analysis, Table 4. I ft. drswJown in 4

hrs. pumping, Water from compact sasd
and shell.

See analysis, Table 4.
See mallsis, Table 4.

Temp., 6{' F. Water from sand and gravel

from 30'34 ft.
See analysis, Table 4. Temp., 610 E,

Struck water in sand aed gnvel trelow
blue saqd.

6 ft. of drawdown in 3 hn. pumping.

See analysis, Table 4. Temp.,65" F.

Temp.,66" F.

5 ft. of drawdown in 2 hrs. pumping. Water
from fine sand.

See analysis, Table 4. Temp.,63" F,

Salt water at 70 ft.

Soda tmte (?),

$ee aualysis, Table 4,
Wats from blue sand.

Town well No. 2.

Town well No. l. Drilled to 200 ft,

Town well N0.3. Drilled to 90 fi.

Seeanallsis,Table4. Temp., 64"F, Flow-
ing well, but pumped fl use.

See malysis, Table 4, 12 ft. afte: 3 hN.
punpitrg.

From Bulletm 5, p. 124.

Ifater from snd and shells.

-30
-30

-i:

-16

flows

+1 25

flows

-2
-30

(-)

,

30
It
20

150

50

100

5

D
D

D
D

D

D

D
D
D
PS

PS

PS

D,S

D,S
D

o,
61

bo

DO

67

6E

69

78

79

80

81

82

83

84

85
86

87a

d/D

88

D

D

D

D,S

D

D

D

D
D

D
D

D,S

D

l6
16

lo

;;

r0t
50

IO

1.5

74

lo

76

89

90

91



38 VrncrNrn DrvrsroN op MrNrnel Rnsouncns

Tesr,n l.-Continued

Type of well:
Use of water:

D, drilled; Dv, driven; J, jetted

D, dommtic; I, industrial; In, inigation; PS, public supply
S, siek; Ab, abudoued; Obs, obeenation

LOCATtOt{ Owner or Tenant

W. Edwrds.. ......

Mn. D. W. Mmh...
Milton Russell......
Methodist Church. . .

J,E.Justiceand H. C.

WaLson

W..Taylor and D. D.

Mears
YerlorBelote.......

Bqnald C. Evans.. .

H. A. Wst...... .. .

Emest A. Cwd....
DCtrOOl.............
Forest Chandter....
Apcomack Co. Jail.., .

H.,C.Watmn......,
Dr.,J. L. DeOornis..

Dr. J. L. Team.... ..

Toqu.of Ouancock, .

'Iown.of Ouucock.. ,

Towu of Onancwk.. .

Town of Onancock..

ii -'

Town of Orancck..
:

Wm. Iluudley..
CharJe Johmou.. .

Mn. Bewhiqg.....:' ::
Robert Daley. .....
Cly.de Puker. . ...,
J. Yan Kmteren. . . .

.l
Parker Norfolk.....
C.arloll Revell.... ...

Mn, Doris C. Evans

.i. :

.8. C. Watson..,..

.,' :

B. C.;Evam. ..'..

6
€€
g;

90
Eo

bE

=

l-

=o

a

s2

93

94

95

96

97

98

99

r00

101

r02
103

104

105

106

107

108a

108b

108c

109a

109b

110

lll

116

rl7
118

119

t20

John Scott.. .

W.Watsoa....
JobnScott.....

1940

1948

1948

1930

1951

1948

issr

1944
1952

1947

1932

1s52.
1951

t952
1950

1950

1!94

1927.

.,..'
1929

1952

rsli
.1951

:,".

1e51

1951

1948

1947

r950
1950

1949

iii+s

1948

J

J
J

J

J

Dv
J
J
J
J
J

I

J

J

.'.
J

D,,

B

D

i:

J

t..

J

I

J.
J

,|

J
'i'

.J

150

160

193

l,r0

266

:

267

265

2&

220 .

272

68
,60:

l,
160

lBl

486 ,
r/o

210

40

:

150

105

.127 ,

99 ..

105

105 .,

63

50
287

187

: ,i:
187.,

6

25

40

20

25

16

25

30
30

o

30

30
30

30

l5
20

20

20

20

5
l0

1l
10

20

25

25
23

25

25



GnouNn-Wetsn RnsouncBs

=

o

Ptincipal Watet-Bearing Zono
;l
-3-
si=
r6E
E?€
'*oo
!o;
F=
=6=

-12

-t2

-12

G60logic
Aoo

Stratigraphic
Unit

or Named
Aquifor

Yorkiown tr'm

Yorktown tr'm
Yorktown Fm
Yorktown Fm

St. Muys Fm

St. Marp Fm

$t. Marys Fm

Columbia Group
St. Marys Fm
St. Marys Fm
Columbia Group
Columbia Group
Columbia Group

Colunbia Group
Yorktown Fm

Yorktown Fn

Choptaak Fm
St. Marlr Fm

8t. Marys Fm

Columbia Group

Yorktowa (?) Fm

Yorktown Fm
Yorktown Fm

Yorktowa (?) Fm

Yorktown (?) Fa
Yorktown (?) Fm
Colmbia Group

Columbia Group
St. Marys Fm
Columbia Group

Yorktown Fm

Yorktown Fm

2

a

lYt
I

;
2

2

2

2

2

2

8

t
2
I

-6

-6
-12

-32

-25
-23
-23
-6
-3

-4
-o

-4

-10
-4

D

D
D
D
PJ
D
PS

D
D

D

Ab
PS

PS

PS

PS

D
D

D

D
I

D
D
D

D

D

Miocene

Miocene
Miocene
Miocene

Miocene

Mimene

Miocene

Pleistocene
Mimene
Miocene
Pleistorene

Pleistocene

Pleistoene

Pleistocene

Miocene

Miocene

Miocene

Miwene

Miocene

Pleistocene

Miocene

Mioene
Miocene

Miocene

Mimene
Miorene
Pleistocene

Pleistocene
Miocene

Pleistocene

Miocene

Miocene

D

D
S

D

D

D

lo

lo

ID

-30

-30

It

t
26

115

8C

100

15

l6

16

to
40
lo
20

38

I

2

,
T

25

25
450

20
lo
16

16

Memrement: gpm, gallons per minute
Temp,, temperatue (degrm Fahrenheit)
Fm, formation

REMAFKS

Se malwis, Table 4. 4 ft. of drawdowu in
4 hrs, pumping. Water from fine snd.

See analysis, Table 4.

Supplim mink fam. Reported soft.
See analysis, Table 4. Temp., 65'F. Sup-

plim three familiw.
See analpis, Table 4. 5 homes and 2 *ore

we well.

See analysis, Table 4. 6 ft. drawdown in 3]l
hm. pumping.

See analyiis, Table 4. 5 to 6.ft. drawdowr
4 hn. punping.

See amlysis, Table 4. Temp.,68" F.
6 to 8 ft. drawdown in 3 hrs. pumping.

See analysis, Table 4.

See anal6is, Table 4. Temp.,64" F.
3 ft. of drawdowo rn 3 bre. pumping.

See amlysis, Table 4. Smilr wells at this
location. Water from saud and cravel,

See auallris, Table 4. Supplies physician's

ofree md house. Water from fine saqd.
See anallsis, Table 4. $upplies physician's

ofrce and home. Water from fiae sand.
From Bulletin 5, p. 126;300-301.
Two other similar wells here. All flow into

uuderground tank.
See analysis, Table 4. Temp., 61" F. Two

other sinilu wells here.

Two similar wells here. All three pumped

m uuit.

4 ft. drawdowri iu 2 hrs. pumping.

Pumping redcced static level 3 ft.

4 ft. of drawlown in 2 hn. pumping.

Water fron coarse sanC.

Drawdown, 50 ft. $pecific capacity 20
gpm,/fi. of drawdown.

Water from gravel.

Reported soft. Water from couse sand,
lron reported iu water. 4 ft. of drawdown

in 2 bn. pmping.
4 ft. ofdrawdown in 3 hm. punping. Water

from cmrse sard.
Little drawdown. Water from mrse sand.

Equipped with 6Gmch scren.

39

92

93
.94

95

90

97

98

99

100

101

102

103

104

105

106

107

l08a
108b

108c

109a

109b

110

111

112

113

ll4
115

116

118

119

120



+0 VrncrNre DrvrsroN or MrNenar Rnsouncns

Type of well: D, drilled: Dv, driven; J, jetted

Use of water: D, dommtic; I, industrial; In, irrigation; PS, publio supply

S, stmk; Ab, abudoned; Obs, observation

Tenr,n 1.-Continued

121
122

123

124

125

126

l28a

l28b

tzs
130

131

1ts2

133

t34

135

r36

138

139

140

143
144

t43
140

148

LOCATION

I mi. S of Onancoek
I mi. SSW of Oiranc@k. ...........
1 mi. SSW of Onancock.,......... .

1.5 mi. SSW of Onancock...........

0 3 mi. S of Cuhville. . ......... .. .

I mi. SSW of Cxhville.............

0 8 mi. S of Crohville. ......:......
2 mi. SSE of Accom&c..............

Mouth of Metomkin Inlet..... .... .

I mile E of Onley. . .

Onley... ...........
0.8 mi. WN\{ of Iluborton. . . . ....
Harborton.
1.6 mi. E. of Harborton............
0.5 mi. WNW of Melfa.............

1 mi. E. of Locustville.............

0.3 mi. S of Hrborton...... .. .....

0.3 mi. S of H*bortoo. ......... .. .

2.5 mi. W of Melfa.

Melfa. . . . . . . . . . . . .

Est Point......... ".....
2 mi. SSW of l{rborton...

1.5 ni SSW of Locustville.

Pug tq-9ue.......

Owner or Tenant

L. F. Chandler.. .. ..
Guy Buckle. . .. .: . . .

GuyBuckle,Jr......
C. C. Belote & Sons..

Cmhville Baptist
Churcb

L. C. Scott.........

Thom lVhite...:..
C. R. Bull..........

U. S. Cwt Guard...

Prker Norfolk......
Mn.D.Watson.....
E. Hutley..........
J. W. Adary. ... . . . .

H. Batiail..........
Catherioe Wrren. . .

Wilbur Mi.lher, Jr.. .

Mr.Evans..........

John Brittingham. . .

R. M. Wymau......

WadeMoore........

Mrs.FrankBull.....

Mn. Aua Grinalds..

E.D.Phillips.......

R. Eobbs...........
Huold Hmison.... .

M.Loh............
Rubin Bishop.... .. ,

Geo.Drumond....

School........-....

Wm. J. Porter. . . ...'
John8oott..........
JohuScott..........
Whiie........ ......'

John Scott......... .

Joho Scott & Son.. ..

li: Y'l
Tidewater Well and

Pump Co.

JohnScott..........
JohrScott...........
Johngcott..........
J.W.Adams......,.
I. B. Clark.........
John Scoti..........

JohqScott..........

John Scott..........

Johu Scott..........

Hrold Graham.....

JohScott..........

Johtr Scott.

John Scott.

John Scott.

EaroldHurison.....

JohnScott..........
JohnScott..........
JohrScott..........

Wm, J. Porter. . ....

1949

1952

1952

1947

1952

1936

1951

1935

1956

1951

1952

1948

1905

1906

r952

1951

1948

1940

1949

1948

1948

1948

1949

1951

1941

1948

1951

1951

-
€€
da
og:€
'io

i3

It
t5
30

l6

6

8

oj

4

25

25

8

10

25

8

o

t4

25

25

25

7
5

t6
l6
l6

20

'
F

r
J

Dv

J

J
J

J

;

J

J

Dv

J

I

J

J

J
Dv

t

J

J

;
0

o
o

.90
49

roD

22

118

128

105

90

320

62
187

100

140

r50
93

160

168

168

t8-22

t94

194

93

93

r80
11

220
140

140

140
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Princlpal Wstor-Bearing ZonG

2

1%

2

|V,

2

2
lr4
r%
2

-5
-o

i-i
-4

+4
+2

-4(-,
(-)
-t2
flows

o

flows

-6

2

2

116

Pleistocene
Pleistocene

Mimene
Pleistcene

Pleistoceue

Mimene

Mircete
Miocene

Miorene

Pleistmene
Miocene
Miocene
Miocene

Mimene
Pleistwene

Miocene

Miocene

Miocene

Pleistcene

Mioceue

Miocene

Pleistocene

Pleistocene

Mioceae
Pleistrcene

Mimene
Miocene
Mioceae

Mimne

Columbia Gmup
Cotumbia Group
Yorktown F m
Columbia Group

Columbia Group

Yorktowl Fn

Yorktowu Fm
Yorktown (?) Fm

St. Marys Fm

Columbia Gro.up

Yorktown Fm
Yorktown Fn
Yorktown Fm
Yorktown Fm
Columbia Group

Yorktown Fm

Yorktown Fm

Yorktowr Fm

Columbia Group

Yorktown Fm

Yorktown Fm

Colmbia Group

Columbia Group

Yorktown Fm
Oorumbia Group

St. Marys (?) Fm
Yorktown Fm
Yorktown Fm

Yorktown Fm

2

2

-9

7%
1%

2

2

2

-t2
-20
-ri

-18

GnouNo.WATER RESouRcES

Memuement: gpm, gatlons pu miuute
Temp., temp€ntue (degrm Fahreubeit)
Fm, formation

20

20

19

20+

IO

I

l6+
l3 1-

t:l
..
IO

flows

pumps

16i

r o-f

loi

ID

1t

l6+
l6+
rot

l20)

?^

-ia
€Pe
:5;;?E
E-! 5
Eoo

.E€E

Stratigraphic
Unit

or Namsd
Aquifot

Geologic
Ags

]

D
D
D
D

D

D,S

D
D

Ab

D
D
D
D
D
D

D

D

D

Irr

D

D

D

D
D,S

D
D
D

PS

4l

REMARKS

;;;.;r;;;"il; i, il r,*. 
'"-""r. 

' '

Reported soft.
Se malysis, Table 4. Temp.,68" F. Poo:

yield; necmy to redrive frequently.
Waier from codne snd.

Seeanalpis,Table4. Temp.,63'F, Used
for poultry fum.

Reported soft. Water from gravel.

See malrsis, Tabie 4. Tdmp., 63'F. IVell

: :::^'::* ::'fl I'll:

Waier fron gravel.

4 ft. of dnwdown in I hl. pmping.
Reported soft.
Frcm Bulletin 5, p. 127:'298-299.
From Bnlletin 5, p,127;298-299,
3 ft. of drawdown in 1 b. pumping. lVater

fron quartz sand.
Water from fine sand.

Little drawdown. Water from cw gray
'sand, 

Equipped wiih 60-meh screm..
Little dnwdown. Water from c@Ee gray

saud. Equipped with 60-mesh screen.

Six wells pumped m unit for nwery; yield,
110 gpd.

3 to 4 ft. of drawdown in 2 hn. puping.
Well taps two aquife6; 1st 160 ft.; 2d
18+194 ft.

3 to 4 ft. of drawdowu iu 2 hrs. pumping.
W'ell taps two aquifen; 1st 160 ft;; 2d
184-194 ft.

4 ft. drawdown in t hr. pumping. Water
frou cmne sand.

3 to 4 ft. of dnwdown in 3 hn. pumpiu!.
Water from cm sand. Another simi-
lar welt at this lmation.

Water from sand aud shells.
Temp., 65' tr'. Typical of shallow welis in

this localiiy.
Waier from "salt and pepper" sand.
Water from coarse snd md shell.
13 It. of drawdown after pumpitrg. Water

frou ctree smd.
Water from sand.

t21
t22
123

t24

125

126

128a

128b

r29
130

t31

133

t34

t6t

136

rsI

138

139

140

141

142

143

r44

145
146

r48



149

150

Itt

152

15.3

154

155

too
157

158

159

160

161

162
163

164

165

166

to,
168

169

170

t7l

173

174
Llo

176

177

178

Tlnr,n 1.-Continued

LOCATION

2 mi. SIY of Craddockvilte..
I mi. S of Craddockvrlle....

2 mi. S. of Craddockville. ..
Belle Eaven'.... '... .. .. .

Be[e llaven.
Belle Eaven.

Wachaprague.

Wachapreague. .

2 mi. SE of Keller

I mi. N of Craddrckville. .

1.3 mi. NW of Craddockville..

0.5 mi. N of Craddmkville...... .

Painter..,....
1.5 mi. W of Painter. . .

15 ni. WSW of Craddockville. . .

2.8 ni, WSW of Craddockville

3.3 mi. WSW of Craddockville

Belle Haven .

+2 VtRctun DrvtsroN oF MINERAL Resouncr:s

Type of well: D, drilled; Dv, driven; J, ietteC
Use of water: D, donciic: I, industrial; Irr, irrigatior; PS, public supply

S, stmk; Ab abandoned; Obs, obeervaLou

Own$ or Tenant

Upshur Daugherty.. .

Mre. Will Kellm....
S. W. Ames.........

O. Hofrman.........

Schml...
J. R. Drummond, Jr.

Charles Ball*d.. ...

JohnCampbell......
Emtern Shore File

Imumco Co
Milton Dougherty. .

Schml. ...........
Town of Wacbaprer

gue

Wachapreague Vo[-
unttpr Fire Dept.

P. K. Duer........
Mrs. Priscilla A.

Mffi

Levin Johnson.....

MiltonBeuley.....

L.T.Joh*on......

School.. ..........
$.Mroon..........

-t. llellam.........
Bo"*

Dr. W. B. Lingc....

JohnScott..........
JohnScott..........

JohnScoit..-.......
JohnScott..........

JohnScott...:-.....

JohnScott..........

1950

1951

l95l
1903

1951

1948

1952

195t

1948

1949

r949

t944
1900

1950

1952

1947

;;;;

1953

1948

1947

1951

1948

1949

1950

1945

1933

a
€gg-

=d
'io
-cE

16

16

18

l6

12

25

25

20

o
7

o

7

30

11

o

7

t7
23

7
a

o

12

o

23

19

30

t

F

J

J
J

J

J

J
J
D

J
DY

J

I

D

r
J

J

Dv

,l

J
J

=

ll0

110

210

222

128

108

85

285

265

120

11.3(?i

J60

83

94

39

03

170

98

173

150

123

28

115

190

134

160

202

198

202



3

Principal Water-Bearing Zone

Geologic
; Age

Stratigraphic

or Named
Aquifer

Columbia Group

Colimbia Group
St. Marys Fm

St. Marys tr'm

Yorktown (?) Fm
Columbia Oroup

Columbia Group

St. Muys tr'm
St. Marys Fm

Yorktown Fm
Columbia Group
Choptank Fm

Columbia Group

Columbia Group
Columbia Group

Columbia Group

Yorktown Fm

Yorktown Fm

Columbia Group
Yorktown (?) Fm

Yorktown Fm
Yorktown Fm

Columbia Group

Yorktown Fm
Yorktown Fm

Yorktown tr'rh

Yorktowu Fm

Yorktowr (?) Fm
Yorktown (?) Fm

Yorktown (?) Fm

9

2l

2

2
t:

,
4-2

I

Pleistocene i?)

Pleistmene (?)

Miocene

Miocene

Mioceue
Pleistocetre

Pleietocene

Miocere
Mioriene

Mioceae
Pleistocene

Miocene

Pleistocene

Pleistoceue
Pleistocene

Pleistmene

Miocene

Mimene

Pleistocene
Miocene

Miocene

Miocene

Pleistocene

Miocene

Miocene

Miocene

Miocene

Miocene
Miocene

Mioceue

t
,

t
2

I

GnouNn-WATER REsouRCf,s

Mesuement: gpm, gallons pm miuute
Temp., temperatue ldegrees Fahrenheit)
Fm. fomation

-23

=

_20

(-,
flows

-13

D

D
D,S

D

PS
D,S

D

D
D

D
PS

PS

PS

D
D

lrr

D

D,S

PS

D

t)
D

to

It

l0

20

-28
--30

-8
-8

(+)

l5
It

r4+
30

flows

flows

fiows

-8

-30

-4-5
-24

-:1

-30

It

20

15

D
D

D
D

D
D

D

REMABKS

8 ft. of dravdowr af er pumping. Water
from coane snd.

Water fron medium-fae saod.

See analysis, Table 4. From Bulletin 6,
p. 128; 30&301.

12 ft. of dnwdown in 3 hrs. pump^ng.
Water from coane srd and shellr.

See analys s, Table 4. Temp., 68" F.
See analysis, Table 4.

12 ft. of drawdown in 5 brs. pumping.
lYater &om cm,Fe sud.

Water from fiue wbite smd.
IYater from fine snd.

Supplies two houses.

See malysis, Table 4. Temp., 61" F. Flows
3 gpm. at low tide, 6 gpm at high tide,
Used by fishing boats.

Fire stallon and store w well.

Water from fine smd.
See analysis, Table 4. Temp., 67oX'. Sup-

plies general store,

Supplies inigation pond. Not screened,
Water from md md gravel.

8-in. cming to 63 ft.; no srmn. Water
from fiue sand.

See anal6is, Table 4. Temp.,61'F. Sup.
phes film and small lake.

See analysis, Table 4.

6 ft. of drawdown iu 3 hn. pumping. Water
from gravel.

Reported soft. Water from 6le sand.
Water from couie Eand. Equipped with

6G'mesh scteen.
See malysis, Table 4. Temp.,63'F. Wetl

at this locatioq sunk to 128 ft. in 194?,
struck "quicksand," and filled.

Water slightly saline.
9 ft. of drawdown in 8 hn. pumping. \{ater

from fine sand and shells.
Reported soft. Water fron coaree smd.
5 ft. of drawdown ir 4 hre. pumping. Water

frou coam sand.
Supplies 3 houses and bueinm.
8e analysis, Table 4. Water from satd ud

shells aear bottom.
Water from gravel and shell.

+l

r49

t50
l5l

162

153

r54

toa

loo
lo/

t68
r59
160

162

163

104

105

166

167

168

169

170

t7l

t72

174

tro

r7B
t77

176



Teer,n l.-Continued

0.1 mi. E of Belle Ilaven. .........

1.8 mi. ENE of Belle Ilaven.......

0.5 ni. SW ol Quinby.............

4.5 mi. S of Quinby on Upshus Ntck
Taugier Islaud.....

2 sii. S of Keller, at Centml Eigh
Schol

0.5 ni. S of Oak Ha[, at Atlaatic
Eigh School

VrncrNre Dtvrslou or I\{:NERAL Rnsounce:

Type of well: D, drilled; Dv, driveu; J, jetted

Use of water: D, domwtic; I, industrial; In, irrigation; PS, public suppiy

S, stock; Ab, abandoned; Obs, obsewation

LOCATION Owner of Tenanl

++

re51 
|

I

re4e 

lt*, 
]

1945

r925?

1953

3
=

F

€9e
==g;

Eg
-38

179

180

181

182

183

USGS
Tmt
Hole 3

USGS
Tct
Eole 4

4

2l

30

do

200

202

2t0

860

420

Kellam Distributidg
Co.

Levil Johnson. ....

W.Mapp.......;.

llli' lilliili
United States Geo

logical Survey

United State Gee
rogiol Suney

JohnSeott..........

JohaScott.........

Wm. J. Porter. . ...

li:'-:'Y:i
Sythor Pump & Well

Co., Inc.

Sydnor Pump & Well
Co.. Inc,

.J

J

J

Dv

D

D



Gnouxn-Werrn Resouncos

Meuuement: gpm, gallons per minute
' Temp. temperature (degree Fahrerheit)

Fm. formation

45

;

o

gv
.'a
gi=
s+:
'ioo

a€E
<-6=

D

D

D,S

D,S
Ab

Tmt
hole

Twt
hole

lc

16+

flows

ttl
o

=

2

2

2

r%

Miocene

Mimene

Mioceue

Pleistoene
Late Eocene (?)

Mimene

Miocene

Yorktown (?) Fm

Yorktown (?) Fm

Yorktown (?) Fm

Coluhbia Group
Chickabominy (l)

Fm
Choptant Fm

St. Mrys [m

-30

-30

fiows

-6
fiows

-26

REMARKS

5 ft. of drawdown iu 4 hn. pumping. Ilater
from coame sand.

Two house use well. 8 ft. of drawdown in
5 hn. pumping.

.....,.,.........i....

Se analysis, Table 4, Temp., 69'F.
See analysis, Table 4. Flowing in 1948.

Former 6sh factory wetl.
See log, Table 2. Drilled to 450 feet.

Sqrened interval, 415-420 feet, prodirced

),{ gpm. Several good water-bearing
zones st shallower depths were not t€t€d.

Se log. Table 2. Drilled to 451 fet.
Smned interval, 367-372 feet, produced

}( gpm. Several good water-beuing
zones at shallower depths wsre not tested.

179

180

181

182

183

USGS
Teit
Eole

USGS

Test
Hole

1



46 VrncrNrn Drvrsrox op MrNnner, Rrsouncns

Tesr-p 2.-Logs of wells in Accomack Counry, Virginia

U. S. Geological Survey test hole 3, Central Fligh School,
I mile north-northeast of Painter

(Drilled by Sydnor Hydrodynamics, Inc.)
(Sample descriptions by G. C. Tibbita, Jr.; correlations by F. Stearns MacNeil)

Altirude 30 feet

Thickness Depth
(feet) (feet)

Clay, gray, sandy; possibly fill from school excavation ..... 7 7

Columbia Group (Pleistocene) :

Soil,,black, organic; pmsibly topsoil under nll ............2
Sand, iron-stained, quartz, fine to medium; trlack sand; or-

ganic material; scattered small gravels from 25 feet;
streaks of dark-gray clay from 30 feet; shell fragments
from ,t6 feet; water-bearing zone -. . . . . . .51

Clay, gray-green, soft; abundant shell fragments; sendy....18
Clay, dark.gray, vety hard .. "/t
Sand, white ,o gr^y, quartz, mediumi scattered shell frag-

ments; black sand; w*ter-bearing zone .:...... ....,.'..|11/i
Clay, dark-gray, heavy, sandy, silty; abundant shell frag-

menls fiom lOj fe,et ,. .,.. ...27
Clay, dxrft-gsxy, heavy; interbedded with coarse quartz sand.. 5

Chesapeake Group (Miocene):

Yorktown Formation:

Clay, dark-gray, soft; abundant small gravels; black sand;
gravel in lenses; possible water-bearing zorle ..,.......... 3

Sand, gray, quartz, fine; abundant shell fragments; silt ..... 5

CIay, dark-gray, soft; abundant shell fragments ............ 5

Shells, white, fragments; silt; clay, water-bearing zone . .. . . .l5
Sand, gray:green, quartz, very fine; abundant silt; shell

fragments; grry clay ....,.;.....10

St. Marys Formation:

Sand, gray-green, quartz, very fine; abundant silt; shell
fragment; gray clay; streak of mud at 164 feet; organic
specks from 160 feet ...........22

Clay. dark-gray, hard ............ l
Sand, blue-gray, quers, very fine; abundant clay; shell

fragments ...... 7

Shells, white, broken; 15 percent dark-gray clay; possible
water-bearing zolrre .. ...........21

60
78

78%

90
i

117

122

t?s

130

13t
150

160

t82
r8l

190

2rl



. Gnourqo-WerBn Rrsouncns

TesI,n 2 (Continued)

U, S. Geological Survey test hole 3-Continued

Thickness Depth
(feet) (feet)

Ohesapeake Group (Miocene)-Continued

St. Marys Formation-Continued

Sand, gray; quartz, very fine; abundant silt; clay; abundant
black sand . .. .. .. ; .....14 zzj

Shells, white, broken; trace clay and silt; organic specks;
possible water-bearing zone .. .....i............21 246

Sand, gray-green, quartz, very fine; abundant shell frag-
ments; abundant silt and clay; marl streaks at 246, 2jA,
260,.26t, 266, end, 270 feet .....65 3ll

Choptank Formation:

Chert, black, very hard . ..... .. .. I
Sand, gray, quartz; very abundant; silt; shell fragments;

clay; 18 inches hard marl at 328 feet; 4-inch streak shells
at 3+924 feet .. . .......38

Clay, dark-gray, sticky; shell fragments ..........10
Sand, gray, querrz, very fine, silty, clay; sqaftered shell

rragments .......,r ..,,.16
Clay, dark-gray, sticky; abundant silt; abundant sand; scar-

tered shell fragnents fiom 39i feet ... ..........74

U. S. Geological Survey test hole 4, Atlantib High School, near Oak Hall
lDrilled by Sydnor Hydrodynamics, Inc.)

(sample descriptions by G. c. Tibbir$, Jr.; correlations by F. stearns MacNeil)

Altitude 35 feet

Thickness Depth
(feet) (feet)

Colunrbie Group (Pleistocene):

Topsoil, light-yell<nv, fine sandy ..........7 7
Sand, iron-stained and white; quartz, fine to coarse; streaks

of small gravels from 7 to 3i feet; black sand; scattered
streaks of gray silt; Iayer of heavy blue cla,y 27 to 2g
feet; specks of brown clay from 35 feet; water-beering
zone.. .,,...;.......,..46 ij

Clay, gray.green, sofr; abundant.fine sand; abundant sih;
b)ack sand; scacered shell fragments from 60 feet........20 73

Clay, gray-green, soft; interbedded coarse iron-stained
sand; scattered shell fragments ..... ..... 3 76

Clay, dark gray-green, solid; very fine quartz sand; shell
fragments; solid itreaks of shells 104 feer ....... .Zg 105

+7

lt2

350

360

376

+50



48 Vrncrnre DrvrsroN or Mrxener, Rrsounces

T,tsrs 2 (Continued)

U. S. Geological Survey test hole 4-Continued

Chesapeake Group (Miocene):

Yorktown Formation:

Clav, dark gray-green, solid; very fine quartz sand; shell

fragments; silry from 110 feet; medium gravels from' ll5 feet; streak of large gravels * 129 to 130 feet, and

l+5 to 147 feet . . . ......+5%
Sand, white, medium; abundant shell fragtnents; clay;

wat.er-bearing zone . . ... 6%

Clay, gray-green, soft; abundant sand; 3-inch marl streak at

167 feet; scattered shell fragments from 175 feet; streaks

of fine quartz sand from 150 to 175 feet ... '....18

St. Marys Formation:

Clay, gray-green, soft; abundant sand; streaks of fine

quartz sand from 175 to 195 feet; black organic specks;

abundant black sand from 200 feet .. ..........10
Shells, white, broken; abundant clav and silt to 215 feet;

abundant black sand; black organic specks; &inch streak
of marl at 2271 feet; possible water-bearing zone. . ' . ..35

Sand; gray-green, quertz, very fine; abundant silt and

sand; shell fragments ...........58
Clay, gray-green, heavy; abundant sand; shell fragments;

interbedded sand and clay 300 to 302 feet; streak of mud

at 326 feet; streak of marl at 356 feet; black sand . - - . . .. -67

Sand, gray, quartz, very fine; clay; abundant shell frag-

tnents; black sand; possible water-bearing zone. -.... -...29%
Chert, black, very hard %

Sand, gray, quartz, very fine; clay; shell fragments; streak
of marl at 402 feet; sand coarser from 410 feet; ap-

pearance of gas bubbles et 350 feet .. ' ....... '..56

Thickness Depth
(feet) (feet)

t5a%

t)l

t75

2A5

29ft

365

394/3
39t

451

Well 101, Greenbush; Earnest A. Coard

(John Scott, driller; sample descriptions by A. Sinnott)

Altitude, 30 feet

Thickness Depth
(feet) (feet)

Columbia Group (Pleistocene):

Not sampled '. ...50 50

Sand,yellow,quartz. ...""""'20 70
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GnouNn-Wnrnn Rssouncns

Tenrn 2 (Continued)

Well l0l-Continued

Thickness Depth
(feet) (feet)

Chesapeake Group (Miocene):

Yorktown Formation:

Silt, clayey; small shell fragments ........30 100
Sand, fine, silty; shells, broken ..... .. .. .. .47 147

Sand, fne, well-sorted, chiefly quartz; scattered shell frag-
nrents . .. .. .. .. ..... ....6+ 210

St. Marys Formation:

Clay, gravelly; shell fragments ... .. .......20 Zi}
Undescribed .....i0 260
Sand; gravel, clean; shell fragments ...... .lZ 272

TesI-B 3.*Logs of selected deep wells in Maryland near the
Maryland-Virginia boundary.

Bradshaw well, Smith Island; Somerser Counry, Md.
(Litholqg'y and Foraminifera by Doris S. Malkin, January 2), tVlT

published by permission of Shell Oil Company)

Thickness Depth
(feet) (feet)

Recent and Pleistocene Series. undifferentiated:

Fine, medium, and coarse grained gray and buff quartz
sand with shell fragments and rare Etphidi*m spp. . . 40 40

Chesapeake Group (?) (Miocene):

Cohansey (?) Sand (Yorktown (i) equivalent):

Very fine-grained brownish-gray sand; no fauna..........20 60

Chesapeake Group .(Miocene) :

St. Marys Formatioo:

Gray glauconitic silty clay with shell fragrnents and rare
Foraminifera (Elphidium spp.) . .......110(?) 170(?)

Choptank (! ) Formation:

Gray glauconitic sllty clay, argillaceous silt,. and silty sand,
with abundant shell fragments. Foraminifera rare in
uppef part, increasing below 240 ft., including Nbnion-
ella drit; Cibicides americdrnis, C. coricennicus, Nonian

+9



50 VrncrNrl Drvrsrou or MrNerer Resouncss

Tesre 3 (Continued)

Bradshaw well-Continued

Thickness Depth
(feet) (feet)

Chesapeake Group (Miocene)-Continued

Choptank(? ) Formation-Continued

pizzarensel abundant Nonion incisum and spp. at 240

ft.; Textularia cf. agglutinans, Eponides cf. frigida var.
calida; 270-300 fr. Discorbis floridrna, D. candeimn, D.
vah-'rtldta, etc., with Textularia spp. and Bulimina gracilis..130(?)

Calvert F ornration:

'' Glauconitic silty sand (Plum Point Member) to 470 ft.;
diatomaceous silt (Fairhaven Member) 470-540 ft.;
glauconitic silt with lignite, with rare fauna 540-590 .ft. ' :

Foraminiferal fauna abundant, including Di.scorbi.s

spp.,,Valu,r,lineria floridana, Nanion qpp. Eponides cf .

mansfi e ldi, T e xtulmia,may eri, T, spp., Spir op le c trtnmina
sp., Cibicides concentricus; abundant specimens of Tex-
tularia spp.370-400 ft,; abundant Siphogenerina lamellata. :

Iransversa 400-540 ft. Diatoms abundant 470-5,10 ft.; as- .. J.:.:
sociated with abundant fauna including Sipbagenerina
and Uvigerina spp., etc. . . . .. .290 5s0

lNote: The subdivisions of the Miocene indicated above
are provisional, subject to revision after study of surfaie
samples and range charting. The validity of' micro- :

paleontologic. criteria for these subdivisions has qot yet )

, been established.l

Upper L,ocene Series, undifferentiated:

Medium-grained gray sand with shell fragments and rare
. foraminifera: Discorbis as.suldtd . ... .. .. .i-.-. :

Middle L,<rcene Series:

Naniemov Fornration:I

Gray marly glairconitic sand and sandy. mad. Marked
increase in fauna; assemblage includes Cristellaria .spp.,.
Mmgirru.lind winnidna; Alabmnind obtusa, C eratobulimina
cf. eximia, Siphonina cf, claibornensis, Discorbis forisltl
(?) Cibicides mauricensis, C. cf. westi, C. spp, Nonion
pldndtuwx, Cyroidina cf . octocamerdta, Bulimind .pupoides,

Globorotalia inconspicua, etc. . . .

.. it: )

;.. '

, 610

I Compare rvith log of Crisfield well.
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GnouNn-WerER : RESouRCES

Tenrr 3 (Continued)

Bradshaw well-Continued

Thiskness Depth
(feet) (feet)

Paleocene Series, undifferentiated:

Aquia Formation:2

Glauconite and highly glauconitic marl, with fauna fairly
abundent in most samples, including: Cibicides blonpiedi,
C., hypoconoides, C. bttlingtonensis, Prrrella sp,, Len-
ticulina degolyeri, Ep,onides cf. lotus, Gdudryina sp.,
Nodosaria affinis; \elow 7lO ft. Vagi.rntlinopsis brantlyi,
Cibicides neelyi, Glaborotalia wilcaxezdq etc., plus
above. 7,10-800 ft Paleocene?

Fauna includes, in addition to above, very large.Cris-
tell.atia sp,, Hemicristellaria cf. rtncocasensis, Anama-
lina spp. Robulus midttsayensh, etc. . .. .. . ......140 800

Upper Cretaceous (?) Saries:3

Medium-grained white frosted subangular quartz sand;
no fauna observed .... ,+0 840

Crisfield, Somerset County; Town of Crisfeld
L"g by Layne-Atlantic Co., modified after published correlation

and lithologic notes by Mclean (1950, pages 133-116.)

Altitude. l0 feet

Thickness Depth
(feet) (feet)

(.lolumbia Group (Pleistocene), 0-174 feet

Beach sand and gravel ......... . 60
Soft: clalz ... . j.. . .. .. .. . 20
Medium hard clay .. . .. . 15

Soft clay ......... ...... 79

Chesapeake Group (Miocene), 174-76O feet

Yorktown and St. Marys Formations:

Shells . .......... t6
Brown and gray clay
Sandy clay and silt ... . 72

Choptank Formation:

Sandy clay, shells, and hard sand ........ 72 3gz

z The typical Aquia of Aquia Creek is considered to be absent in this area.
3 The sand here may be in the Paleocene part of the Mattaponi Formation.

5r

ffi
80

95

174

r90
248

324



l) VrncrNra DrvrsroN or MrNnnel Rnsouncps

Tesrn 3 (Continued)

Crisfield-Continued

Thickness Depth
(feet) (feet)

Chesapeake Group (Miocene)-Continued

Calvert Formation:

Clny . ...........246
Hard clay .. .. . . 79

Coarse sand .;...... 4

Hard clay and sand .. . . . 39

Upper Eocene, 760-860 feet

Chickahominy(l ) Formation:

Glauconitic coarse to medium sand . . . . .. 42

Calcareous clay .. ....... 58

Paleocene. 860-1.067 feet

Calcareous sandy glauconitic clay; glauconitic sand at
base .. ........2A7 \067

Upper Cretaceous, 1,0'67-1,302 feet

Monmouth(? ) Formation:

Clay .. ..........58
Fine white sand . . .. ..... 17

Clay.. ........ ..........55
Fine mucky sand .. ..... 15

Hard blue and red clay . . ... . ..:. . .... . 90

Remarks: Mclean's (1950) correlation given here is followed in the cross
sections on Plate 1, with the exception of the base of the Pleislocene,
which hai been tentatively takan by the writers at 60 feet (about 50

feet below sea level).

638

717

721

760

802

860

r,tzt
1,r42
1,197
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NORTHAMPTON COUNTY

LoceloN eNo DnvBToPMENT

Northampton County occupies the southern Part of the Eastern

Shore peninsula in eastern Virginia' It is bounded by Accomack

County on the north and by the Atlantic Ocean and Chesapeake Bay

on the east and west, resPectivelv. Its total land area is 226 square

miles, and its population, according to the 1960 census, was 16,966-a

decrease of 334 since 1950.

Its soil is very favorable for truck farming; Irish potatoes and sweet

potatoes are large industries, General farm crops, strawberries, cab-

bage, lima beans, and snap beans are extensively raised. These agri-

cultural products, together with much of the outPut of the imPortant

seafood industries, are prepared for the market by local canneries at

Cheriton, Machipongo, and Exmore. Willis Wharf is a fishing and

oystering center. The county seat is Eastville, in the central part; the

largest community is Cape Charles.

Ferry service across Chesapeake Bay to Little Creek, near Norfolk,
and Oid Point Comfort, formerly left the Eastern Shore at Cape

Charles. In about 1952, the ferrv terminal on the peninsula was

moved to Kiptopeke at the southern extremity, where it remained

until the completion of the Chesapeake Bay Bridge-Tunnel in 1964'

The bridge-tunnel connects U.S. Highway 13 on the Eastern Shore

with the southefly continuation of that highway at cape Henry across

the mouth of chesapeake Bay. State Highway 183 and 186 also servc

the county. Motorbus transportation is available along Highway 13.

Railway freight service is provided by the Penn Central (formerly
pennsyivania) Railroad through the county as far south as Kiptopeke,

with a spur line into Cape Charles.

DnerNRcB RNo TopocnePnY

Northampton County, like Accomack' has no maior streams. It is

drained by numerous small creeks which flow westward or eastward

from a divide which passes along the length of the peninsula. Along
the eastern shore of Chesapeake Bay are several tidal inlets which mark

the submerged mouths of the larger creeks draining the western Part
of the .oonty, among the larger of these are occahannock creek at

the north boundary, Nassawadox Creek, Mattawoman Creek, and

cheffystone Inlet near cape charles. Along- the 
.eastern 

side- of the

countv are many marshy islands which extend 9 miles east of the main
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shoreline. Both the eastern and western sides of the county are
typically drowned shorelines. A few minor spits have been developed,
which partly enclose the several "bays"-Hog Island Bay at the north,
Cobbs Bay, South Bay, and Magothy Bay at the south. Sand dunes
occur at Savage Neck south of Wilkins Beach, 3tA mrles west-south-
west of Eastville (Figure 5), Low wave-cut cliffs are exposed in
many places along the west side of the peninsula (Figure 6).

69

Figure 5. Sand dunes on Savage Neck, l% miles west-southwest of
Eastville, south of Wilkins Beach, Northampton County. position of
water table, after recent rainfall, is marked by small pool at right.

The altitudes in Northampton County range from sea level on the
bay and ocean sides of the peninsula to nearly 50 feet on the subdued
ridge along the middle axis of rhe county; a maximum altitude of
about 70 feet is reached on the rruncated cliffs between cheapside and
Kiptopeke Beach at rhe south end of the peninsula. Carolina bays,
generally only visible from the air or on aerial photographs, may be
noted in 

_several places on the newer topographic maps of tO-foot
contour interval, especially between Eastville and cheriton, where
their sand rims reach the 4O-foot contour line. Minor scarps, believed
to- mark the position of shorelines developed during higher stands
of sea level during the several stages of coniinental glaciation in pleis-
tocene time, may be noted particularly in the southern part of the
county (Sinnott and Tibbitts, 1961).
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occur at Savage Neck south of wiikins Beach, 3/z miles west-south-
west of Eastville (Figure 5). Low wave-cut cliffs are exposed in
many places along the west side of the peninsula (Figure 6).

Figure 5. Sand dunes on Savage Neck, I i/, miles west-sourhwest of
Eastville, south of wilkins Beach, Northampton county. position of
water table, afrer recent rainfall, is marked by small pooi at right.

The altitudes in Northampton countv range from sea level on the
bay and ocean sides of the peninsula to nearly 50 feet on the subdued
ridge along the middle axis of rhe county; a maximum altitude cf
about 70 feet is reached on the rruncated .iiffr b"t*..n cheapside and
Kiptopeke Beach at the south end of the peninsula. carolina bays,
generally only visible from the air or on aerial photographs, may be
noted in_several places on the newer topogrrphi. rnapi of l0-foot
contour interval, especially berween Eastville and chiriton, where
their sand rims reach the 4O-foot contour line. Minor scarps, believed
to- mark the position of shorelines developed during higher stands
of sea level during rhe several stages of continental glrci"tilo" in pleis-
tocene time, may be noted particularly in the southern part of the
counry (Sinnott and Tibbitts, 196l).
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Figure 6. Low wave-cut cliff truncating Princess Anne terrace on

beach south of Occahannock Creek, about 6 miles west of Exmore,
Northampton County. (After Sinnott and Tibbitts, 1961.)

Georocv

. Northampton County is underlain at depth by a basement complex
of igneous and metamorphic rocks, believed to be chiefly of Precam-
brian age. Thebe robks are overlain by successively younger unconsoli-
dated beds of sand, gravel, clay, and shell marl, which are of Creta-
ceotis, Paleocene, Eocene, Miocene, and Pleistocene age. (See columnar
section, Plate 2.)

Basement Complex

No wells, so far as known, have ever reached the basement'complex
in this county. The bedrock surface beneath the unconsolidated sedi-

ments in Northampton County probably lies at depths of from 2,800

to 4,200 feet below sea level (Spangler and Peterson, 1950, Fig. l2).

Cretaceous and Paleocene Deposits

As shown in ihe geologii section (Plate 1, section C-C'), the old well
(90) at Cape Charles is believed to have penetrated the Potomac Group
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Figure 6. Low wave-cut cliff truncating Princess Anne terrace on

beach south of Occahannock Creek, about 6 miles west of Exmore,
Northampton County. (After Sinnott and Tibbitts, 1961.)

Goorocv

Northampton County is underlain at dePth by a basement complex
of igneous and metamorphic rocks, believed to be chiefly of Precam-

brian age. These rocks are overlain by successively younger unconsoli-
dated beds of sand, gravel, clay, and shell marl, which are of Creta-
ceoris, Paleocene, Eocene, Miocene, and Pleistocene age. (See columnar
section, Plate 2.)

Basement Complex

No wells, so far as known, have ever reached the basement complex

in this county. The bedrock surface beneath the unconsolidated sedi-

ments in Northampton County probably lies at depths of from 2,800

to 4,200 feet below sea Ievel (Spangler and Peterson, 1950, Fig. 12).

' Cretaceous and Paleocene Deposits

As shown in ihe geologii section (Plate l, section C-C'), the old well
(90) at Cape Charles is believed to have penetrated the Potomac Group
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of 'beds of Early(?) Cretaceous age. The line of separation of the
Potomac Group of formations from the overlying Mattaponi Forma-
tion of Paleocene to Late cretaceous age cannot 6e made^on the basis
of data at hand.

The mottled clay reported between ll31 and l5g5 feet is charac-
teristic of the Mattaponi Formation west of Chesapeake Bay. How-
ever, it is not possible to subdivide the Mattaponi Formation in the
Cape Charles well into its componenr unirs. "Green clay with black
specks" noted at 890 to 950 feet might, insofar as lithology is con-
cerned, be assigned anywhere in the Eocene or in the upper Cretace-
ous part of the Mattaponi Formation. In view of the great uncertain-
ties concerning the deep formarions here, the Cape Charles log is
subdivided as far as possible on the basis of Mclean's correlation of
strata present in the Crisfield well, making reasonable allowances for
the fact that Cape Charles is a little up dip from Crisfield. However,
even with this assistance, the contact between the Mattaponi Forma-
tion and the Potomac Group remains conjectural. Further, it should
also be borne in mind that the assumption that Upper Cretaceous beds
€xtend as far down as about 1,600 feet is based on extremely meager
data.

Presumably the Cobbs Island well (180) reached beds near the top
of the Mattaponi Formation. The 1og gives no lithologic detail.

-Eocene DepoSits

The two deep wells just mentioned, at Cape Charles and Cobbs
Island, are thoughr to have penetrated 100 to 150 feet of beds of late
Eocene age. Upper Eocene beds assigned to rhe Chickahominy(?)
Formation are reported by Mclean in the Crisfield well and there is
a reasonable probability that upper Eocene beds are present in south-
ern Northumberland County.

Miocene Deposits

Rocks of the Chesapeake Group, of Miocene age, do not crop out at
the surface anFwhere in the county, being overlain by the younger
Pleistocene sediments. The top of the Yorktown Formation, which
is the youngest of the group, lies at depths of about 25 to 100 feet
below the surface in the county.

Except in a few places where adequate drill cuttings are available,
it is difficult or impossible to differentiate among thd several forma-
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tions of the chesapeake Group; most of what has been done thus far

has been based ora study of the fossils contained in the deposits.

Although no wells tap the calvert or choptank Formations in

Northamiton Counly, the two deepest test holes of record, wells 90

and 1g0 "i 
C"p" Chailes and Cobbs Island, respectively, Penetrate these

formations. Material tentatively ascribed to ihese formations, accord-

ing to the well logs, are green and gray clay, mud, 
-fine 

sand and some

sn[Is. Tney show little promise as possible a-quifers, as indeed was

borne out by the tests made at the time of drilling'

In U.S.G.S. test hole 1at Capeville (Figure 2, Table 7),,material

correlated with the choptank Formation by means of megafossils by

MacNeil (personal communication, 1955) consists of soft sandy gray-

green cl"y'with scattered shell fragments,-black chert, coatse(?) sand

iz fr", thick, and dark gray silty ilay. The sand yielded virtually no

warer. The shallow t"ri hol" at Machipongo yielded a moderate sup-

ply of 16 gpm from an aquifer in the Yorktown Formation (Figure

2).

st. Marys and Yorkto,usn Formationr' According to the drillers' logs

which are available from wells drilled in NorthamPton count/, that

part of the Chesapeake Group penetrated by the wells-chiefly the

?orkto-n Formaiion but inciuding also the upper part of the St'

Marys-consists generally of sand, 
-sandy clay, and shell marl with

*irr6r. lenses of [ravel. th"t. are usualiy several water-bearing beds

separated by claYeY laYers.

For example, at Cheriton (well 76)' the Yorktown Formation con-

sisrs of shells and clay with some gravel; there are water-bearing beds

from 122 to 125 feet, and from t5g to 164 feet, each consisting of

shells and gravel.

ln a 270-foot well at Exmore (2), the uPPermost part of the Miocene

section, in the Yorktown Formation, is largely c!1f' F19m 165 to 184

feet is a coarse sand, with 4 feet of "hard shell rock" at the base,

underlain by 26 feet of clay. A bed of gravel' sand and sheils occurs

from 210 ti zla feet, also in the Yorktown Formation' The underlying

32-foot section, consisting of shells and clay, down to the total depth

of the well at 270 feet,ls couelated with the St' Marys-Formation'

Another well at Exmore (9) penerated shells and clay of the York-

town from 209 to 215 feet, ani sand, shells, and clay of the St' Marys

from 277 to 288.
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Pleistocene Deposits

The Columbia Group of formations of Pleistocene age occurs as a
veneer, about 25 to 100 feet thick, upon the underlying Miocene de-
posits in Northampton county. The unconsolidated Pleistocene rocks
are chiefly yellow sand, sandy clay, and minor lenses of gravel. Cross-
bedding is common in the sanciy formations (Figure 7). In many

Figure 7. Columbia Group of Pleistocene age, showing details of sedi-
mentation in a section in cliff, % mile southeasr of old ferry terminal,
Kiptopeke Beach, Northampton County. Lens of fine gravel 4 inches
thick (at handle of pick), overlain bv l0 inches of well-sorted sand, in
turn overlain by cross-bedded sand.

wells it is difficult to distinguish beds of the Columbia Group from
the underlying Yorktown Formation except where fossil shells are
present and where there is a color change from yellowish in the pleis-
tocene to gray in the Yorktown. Because individual Pleistocene beds

t)
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Pleistocene Deposits

The Columbia Group of formations of Pleistocene age occurs as a
veneer, about 25 to 100 feet thick, upon rhe underlying Miocene de-
posits in Northampton County. f'he unconsolidated Pleistocene rocks
are chiefly yellow sand, sandy clay, and minor lenses of gravel. Cross-
bedding is common in the sandv formations lFigure 7). In many

Figure 7. Columbia Group of Pleistocene age, showing details of sedi-
mentation in a section in cliff, /, mlle southeast of old ferry terminal,
Kiptopeke Beach, Northampton County. Lens of fine gravel 4 inches
thick (at handle of pick), overlain bv 10 inches of well-sorted sand, in
turn overlain by cross-bedded sand.

wells it is dificult to distinguish beds of the Columbia Group from
the underlying Yorktown Formation except where fossil shells are
present and where there is a color change from yellowish in the Pleis-
tocene to gra)r in the Yorktown. Because individual Pleistocene beds

7l
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commonly interfinger and are of limited ateal extent, it is not usually

possible to trace them laterally for more than a few hundred feet.

GnouNp-WernR Rosouncss

Water from Pre-Miocene Deposits

The two deep wells in the county have failed to note the presence

of good water-bearing sands at depth. According to Sanford (1913'
p.246), at Cape Charles (90) the driller "found no strongly water-
bearing sand between 40 and 1,520 feet." The well was never put into
use. The Cobbs lsland well (180) was abandoned because when

tested it produced only brackish water.

It is entirely likely that even if water in large quantity could be

produced from the pre-Miocene formations, that water would be

brackish and of very limited usefulness.

Water from Miocene DePosits

Calaert and Choptank Formations The two olclest formations of the

Chesapeake Group are the Calvert and Choptank Formations. So far
as the writers are aware, no wells in Northampton County are known
to tap these deposits.

St. Marys Forwation The canvass of representative wells in the
county Iists seven wells that tap water-bearing materials in the St-

Marys Formation. These range in yield from 15 gpm (43, at Bayford,
2 inches in diameter) to 275 gpm (9, at Exmore, 8 inches in diameter)-
Substantial yields were also obtained frem two of the other 6-inch
wells; 44 b, a public supply well at Nassawadox, /ields 150 gprn" and

a school well at Machipongo (54) is pumped at a rate of 0O gpm-

This may be substantially lower than its Potential capacity-

Comparatively small yields-up to about 30 gpm-are obtained from
wells 2 inches in diameter (43,68) and 3 inches in diameter (44a).

In general, supplies of about 25 gpm can be expected from 2-inch

diameter wells froin the St. Marys Formation in Northampton County,
whereas some assurance of maximum yields of over 100 gpm would be

afforded by properly developed wells 6 inches or more in diameter.

Yorktown Formstion More than 90 of the wells canvassed in North-
ampton County draw water from aquifers in the Yorktown Forma-
tion Most of'these wells are 2 inches in diameter, and their yield
avefages from 15 to 25 gpm. Three wells 3 inches in diameter (3, 4'
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and 89) have yields that range up to 100 gpm, and 4-inch wells (r3,
r+,6+) yield up to 200 gpm.

well 93, a 4-inch well 175 feet deep drilled in 1927 for the town
of cape charles, was reported to produce water "with some salt," and
was abandoned, although it had a substantial yield of ll0 gpm.

Two 8-inch wells (2, l0) produce jlO and 200 gpm, respectively.

One of rh€ town wells at Easwille (63) formerly pumped 75 gpm
from fine sand and shells in the yorktown Formaiion. fioweverl-al-
though it -was reported to have a maximum yield of 200 gpm, it was
abandoned some years ago because sand was being drawn into the
screen' perhaps because it was pumped at a higher capacity than the
capacity at which it was developed initially. It seems likely that the
well might have been salvaged by installing a finer rcr"en, followed
by careful redevelopment or perhaps by simple redevelopment.

Well 31 ar Willis Wharf, l4Z feet deep, was reported to be flowing
at a rate of 28 gpm in 1948. The effecf of loading by ridewater was
apparent in that the flow was less at low tide. In 1946, well g3 b at
Oyster flowed at 

^ 
rate of about half a gallon per minute.

rn a 271-foot well (76) at cheriton, the driller noted water-bearing
beds ofsand, shells, and gravel from 110 to 125 feet, shells and coarse
gravel from 158 to 164 feet, and shells and silty clay from 177 to 190.
feet below the surface. The yields from each of these zones was not
recorded, but the middle zone was reported to be especially favorable.

The 8-inch town well ar Exmore (2) had the highest tested yield
of record in the county and in the entire Virginia Eastern Shore. At
the time it was drilled in 1950 it yielded 746 gpm with a drawdown
of 37 feet at that time. The well draws water from coarse sand and
very hard "shell rock," in the Yorktown Formation, from 165 to lg4
feet below the surface. Its present pump has a capacity of 3tO gpm.

A much higher yield from the Yorktown Formation-645 gpm-is
delivered by well 92, one of the town wells of Cape Charles; thii well
has the highest operational yield (as distinct from tested yield)
recorded during this study for any well in either county.

11 summar/, the Miocene depoSits, especially where they contain
shells, yield water copiously to wells in many areas. The wells are
commonly less than 200 feet deep but a few are deeper. As in Ac-
comack County, however, the lenticular character of'the formations
makes it impracticable to predict whether or not a new well at a



76 VrncrNre DrvtstoN or MrNoner Resouncns

particular site will provide an adequate supply of water. .It seems

advisable, therefore, before planning large develoPments' to iet down

a few small-diameter test holes prior to drilling Permanent production
wells, in order to select those sites promising the greatest yield'
Samples of ground water for chemical analysis also should be col-

lected to insure against tapping high-chloride water which is present

in some places in the Miocene.

Most waters (except those few that are brackish) are of excellent

quality for irrigation as well as for most other domestic and com-

mercial uses.

Water from Pleistocene DePosits

Many rural homes and farms obtain their water supply from shallow

dug oi driven wells which tap water from the sands and gravels that

-"k. op the Columbia Group of Pleistocene age. The wells are com-

monly 
-2 

inches or less in diameter and mosr of them yield less than

5 gallons per minute.

In the group of 70 wells tapping the Pleistocene in the county that

were visiied during the field canvass' four are pumped at 25 gPm or

more (wells 33, 36, l}s, and 177). Two are irrigation wells, one

(177) is at the Cape Charles Air Force Base, and another (36) is a

school well. The latter has the highest reported yield, 37 gpm, from

the Columbia Group in Northampton Counry.

considering the availability of larger quantities of water from these

beds, there is little doubt that large-diameter wells equipped with

pumps of greater capacity might vield 50 to 100 gPtl or more,-where

ih" *rt.t-learing material is coarse and there is a minimum of inter-

ference from neirby wells. It will be recalled, in the description of

ground-water conditions in Accomack County, that the highest re-

Iorded tested vield for any well in the entire peninsula -is 
from a

well in tl're Pleistocene deposits. (see well 115, Accomack county,

Table 1.)

Locally, as in low places near the shore cn the ocean or bay side of

the peninsula, prolonged heavy pumping may induce encroachment of

the sea waterlnto tf,e shallow-ground-water reservoirs. This would

cccur when the warer table was lowered below sea level and the

hydraulic gradient (slope of the water table) reversed' With the

water table-sloping to-"rdr, rather than away from,.the land.the flow

of water would bJl:ndward. So far as known, the shallow Pleistocene
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beds are in hydraulic continuity with the ocean and bay waters off-
shore.

In order to prevent, so far as possible, the encroachment of saline
water into the shallow ground-water reservoirs, perhaps the most de-
pendable arrangement for relatively large withdrawals of water from
the Pleistocene aquifers is a battery of small-diameter shallow wells
so disposed as to intercept rhe maximum natural ground water flow
from the land to the sea, i.e., roughly parallel to the shoreline. Such
wells could be driven, jetted, or drilled, and should be spaced as widely
apart as possible consistent with the requirements for unit operation.
It is believed that under favorable conditions on the order of a million
gallons of water per day might be obtained by such a system. Such
an arrangement of wells is in operation in northeastern Accomack
County for the town of Chincoteague, and is discussed in the chapter
for that county.

Qunrrrv on Weron

Water from Cretaceous, Paleocene and Eocene Deposits

As stated previously, no wells produce water from deposits of
Cretaceous age in Northampton Counry. The only wells that obtain
water from the Eocene deposits are those on Tangier Island in Acco-
mack Ccunty. The chemical quality of the ground water from the
Cretaceous and Eocene deposits would be similar to that obtained at
Tangier Island (183, Table 4) except the total dissolved solids would
be greater nearly everywhere. Water from that well is a soft sodium
bicarbonate type somewhat high in chloride. The well at Cobbs
Island (180) yielded brackish water from Paleocene deposits.

The high-chloride ground water in the deeper aquifers in the eastern
part of the Coastal Plain has been attributed by Sanford (1913,p. lla)
to the presence of residual ocean water, which saturated the sediments
during several post-Cretaceous marine advances, and which has since
been only incompletely flushed out by the eastward migration of fresh
artesian ground water frorn the recharge areas along the Fall Zone.

The high sodium chloride (and sodium bicarbonate) content that
would be expected from the deep aquifers would therefore largely
restrict their use to cooling and to certain other specialized applica-
tions. Use of the water for domestic purposes would be precluded as

well as use for irrigation.
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Deep somewhat saline ground water would be more economicai to
desalinize than sea water. However, careful development of both
shallow and moderately deep ground waters is at present a more Prac-
ticable approach to increasing the total available supply on the Eastern

Shore than desalinization. Further, there is ample opportunity for in-
creasing ground water retention and availability by artificial recharge

in this low-lying province in which a sandy cover is everywhere
present. Such practices are already being carried out on a small scale

by farmers who have established "irrigation ponds."

Water from Miocene Deposits

St. Ilarys Forrmation Chemical analyses are available of waters from
three of the seven wells recorded that tap the St. Marys Formation in
Northampton County.

Well 9 at Exmore is 295 feet deep and yields water that is very
high in chloride, 690 ppm. (More than half the sodium is present as

sodium chloride, the remainder as sodium bicarbonate. Less than half
of the bicarbonate is present as calcium and magnesium bicarbonate.)
The origin of the water is obscure. In chemical characteristics it is

similar to water in the Eocene and Cretaceous beds elsewhere in the
Coastal Plain (Cederstrom, l9+6b). Thus it may have migrated east-

ward beneath the bay through Miocene beds or initially through older
breds after which it "leaked" upward into Miocene beds. Possible

movement downward from surfiiial beds seems somewhat less likely.

Well 29, 24A feet deep, at Willis Wharf, half a mile southeast of
Exmore, yields hard water with a chloride concentration of 101 ppm.

A 200-foot well (43) at Bayford is reported to yield "salty water"
from fine dark gray sand in the St. Marys.

A comprehensive analysis was made of water from a well at the

Northampton-Accomack Memorial Hospital at Nassawadox. (See

analysis; well 44b, Table 8). The well is screened in both the York-
torvn and St. Marys Formations; the generally excellent character
of the water suggests that it is derived principally from the York-
town. It is a moderately hard calcium bicarbonate water containing
only 176 ppm of dissolved solids.

Yorktoun Formati:on Water from wells 160 to 200 feet deep, tap-

ping the Yorktown Formation in the viciniry of Exmore (12, 13, l+,
Table 8) in the northern paft of Northampton County, are moderately

hard bicarbonate waters. Bicarbonate is 120 and 194 ppm in wells 13
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and 14. Chloride is low, less than 20 ppm; nitrate, sulfate and fluoride
are all low. Well 39 near Nassawadox, also in the northern part of the

county, was jetted to 90 feet and yields water with a chloride content

of only 10 ppm and a hardness of 72 ppm. Although not determined,
iron apparently is a problem, as staining of clothing is reported.

Fluoride was not present in the sample taken.

About 3 miles southwest of Bridgetown, well 51,98 feet deep yields
water with 205 ppm of chloride. Its location near Hungars Creek

suggests that there may be local hydraulic continuity between the

aquifer and the brackish water of Chesapeake Bay, and that this may

contribute to the high chloride content. The moderately high nitrate
(a.1 ppm) in the water from this well might be from organic pol-
lution, although it is a driven well and presumably relatively safe

from such pollution from surface sources. This well is pumped at a

rate of only 5 gallons per minute.

At Eastville, near the middle of the county, an unused 146-foot
well (63) in the Yorktown yields water having a low chloride con-

centration of 17 ppm, and a dissolved solids content of 145 ppm.

Two cannery wells (75 and 76) that obtain water from the York-
town at Cheriton, near the town of Cape Charles, are 170 and 250

feet deep, respectively. Water samples from both were low in chloride
(22 and 4 PP-, respectively). The nitrate content in water from
well 75 is 5.3 ppm, pointing to the possibility of organic pollution'
About 2 miles east of Cheriton, at Oyster, an old flowing well (83b),

reported to be about 150 feet deep, yields a moderately hard calcium

biiarbonate water which is only moderately mineralized. Dissolved

solids are 177 ppm and the chloride concentration is 18 ppm.

Near the south end of the county, a 65-foot well (176) at Cape

Charles Air Force Base, near Kiptopeke, yielded water with 24 ppm

chloride. Other constituents 
"t. 

lo-. Water of similar quality is ob-

tained from well l5l, 9l feet deep, near Townsend, 3 miles north of
Kiptopeke.

In sumrnary, ground u,ater fron aquifers of Miocene age tapped

by most wells in Nortl-rampton County are commonly high in bicar-

bonate, averaging about 165 ppm. Chloride is generally low, less than

25 parts in water from most wells, among wells tapping the St. Marys
Formation. A{ost samples from [4iocene wells are only moderately
mineralized.

Water from at least one very deep well in the Miocene in North-
ampton County is rather highly mineralized.
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'Water from Pleist<tcene Deposits

In Northampton County, 35 shallow dug or driven wells tapping
aquifers in the Pleistocene Columbia Group were sampled for chem-
ical analysis. (See Table 8.) -fhese wells iange in depth from 12 to
82 feet and average about 30 feet in depth.

.In the northern part of the county, wells 1, 21, +0,42, and 48
yield water ranging in chloride from 2l to 79 ppm with hardness
ranging from 42 to 165 ppm. Fluoride was not detected. Water from
well 21 at Wardtown was found to have an unusually high nitrare
content, 25 pprr, indicating that the well is probablv polluted. All
waters except that from well 16 were reporred high in iron by the
users. The moderately his.h chloride in these well waters and in well
waters elsewhere in the clunty noted below is believed to be derivecl
largely from contamination of the shallow ground-water body by
infiltration of salt spray from rhe ocean during storms. (See discus-
sion by Hem, 1959, p. 107-110.)

Well 46 near Nassawadox u'as ietted to 82 feet, and yields a hard
calcium bicarbonate water with a chloride concentration of 24 ppm
and a hardness of 140 ppm (Table U).

At the north of Easwille, seven wells tapping the Columbia Group
(50a,52,55,57,58,60 and OO) rvere found to yield water having a

chloride content ranging from ll to 6i ppm. Fluoride in these waters
averages less than 0.1 ppm. In rwo of these wells (55 and 60), deter-
minations for nitrate and sulfate were made and found to be low.
Hardness ranges from 24 ppm ar well 60, in Kendall Grove, to 138

PPm at well 58 near Eastville, although the hardness for the other
shallow well samples near Eastville (6e i was only 60 ppm.

- Iron is very high in some waters from Pleistocene aquifers. Water
from wells 2l and 55 contain, respectively, 5.5 and 5.7 ppm.

High nitrate, 36 ppm, strongly indicating organic pollution, was
found in the sample from a 22-foot driven well (70) 3 miles northeast
of Cheriton. (See Table 8). Another driven well (sZ) vielding water
with high nitrate, 37 ppm, is ar Oyster; sulfate also is relatively high,
with 46 ppm. Wells 97 and 111, near Seaview, yield water similar in
qualitv, with moderately low hardness, and a chloride content of
about 10 ppm. For one of these wells (111) sulfate and nitrate were
determined and found to be 48 and 6 parts respecrively. The high
nitrate strongly suggests organic pollution. Bicarbonate in the sample
from well 1ll was very low, only 17 ppm. A 25-foot well near
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T?-T:""1,(136) yields water wirh 96 ppm of hardness and 37 ppm of
chloride. Fluoride was not detected.

The two irrigation ponds sampled were found to conrain water of
moderately low mineralization.

^ 
In summarl', about one-third of the shailow wells in Northampton

-C_o:try, 
tlpLrng deposits of the Pleistocene Columbia Group, are

likely to yield water with more than 30 ppm of chloride which prob-
ably originates from infiltration of sart spray from the ocean blown
inland during storms. In general, the chloride concentration cannot
be predicted with any certainty before a werl is construcred. Some
waters are high in iron.

. 
Locally, nitrate may be a problem, and unusually high concentra_

tions were found in warer from several wells tapping the columbia
Group.

Sulrneny or GRouNp-Wernn RBsouncns

. Ample supplies of ground warer are available for the present and
immediate furure in Northampton county from properly tonstructed
wells' A few wells e1$ing in Miocene formations yiita over 250 gpm
and one well in the Plejstocene yields 200 gpm. For an ordinary uses
the chemical quality of the water is g..r"t"[y excellent but haidness,
iron and chloride are objectionably high in a few well waters. water
from wells deeper than about j00 feet may be excessively hish in
chloride. Drilling of test wells should be considered beiore 

"large

permanent wells are constructed.

Wnr,r Roconos aNo Cspntrcer, ANer,ysps

Records of wells in Northampton county, available logs of wells,
and chemical analyses of warer samples are given in Tablis 6, 7, and,
8 on the pages that follow. For locations of wells listed in Tabres 6
through 8 see the map of Northampton County, plate 4.
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I
2

3

4

6

7

8

I

10

1l
t2
l3

l4

18

19

20

21

22

23
,J

26

LOCATION

0.3 mi. W of Ooncord Wharf

0.1 mi.Nof Uxmore,-...

Exmore...

Exmore. - .

Exmore. . .

Exmore. .

Exnore. .

Exmore. . -

Exmore. . .

Exmore . .

0.8 mi. W of Exmore. .

Exmore
Exmore

Exmore

Exmore

Exmore

Exmore

Exmore

28

30
31

33

3 mi. W of Exmore, at WarJtown

1 mi. S of Emore at Iladlock. ..

Willis Wharf.... ..
\{illis Wharf ... . .. . .

Witlis Wharf ... . . .

Willis Wbarf . .

Willis Wharf
WillisWharf........
Willis Wbarf . .. . .

WillisWharf. ..

0.3 mi. S of Willis Wharf

1.5 mi. S of Exmore. . . .

Vrncntre f)tvtstox oF MINF.RAI' RBsouRcrs

Teelp 6.-Records of wells in Northampton c)ounty, virginia

Type of well: D, drilled; Dv, driven; 'T, 
jetted

Uru of ""t"", 
D, domestic; I, industrial; Irr, irrigation; PS' pubhc supplv;

S. stock: Ab, abandoned; Obs, observation

Owner or Tenanl

Jmeph H. *."o. . . . I Herbert Senn "
Town of Exmore....I LavneAilantic Oo'.

I

Roland Holemrn 
l 

John Scotl

Herberl Senn... ...l ronn scott
I

L. Robins. l John Scolr "
I

V. Bayly.. 
l 

John Scott

John H. Duiany ard I SvdnorPump& Well

Son, Inc. I Co'' Inc.

John II. Dulanv and I ShannahanArtesiar
Son, Inc. I w"tl co., In".

John H. Dulanv airl I Svdnor Pump & Well

Son, Inc. 
I 

Co.' Inc.

John H. Dulanl alri I Shannahan Artosrarr

Son,lnc. I Well co'. Tn"'

J. E. Turncr Estate. I Turn"r'
Emtern Storage CorP.l
Coea Cola Bot. Co. I M. A. Pentz

Dr. Pepper eot. c" I i\1. A. Penlz '

T. O. Twyford. . . l John Scolt

lI. Flax & E. C. Lonx 

I 

Joha Scott. "

Mrs. EIvy Outien . I W. Watson an:l John

I Scoit

HuryTatium.. . I JohnScott

Harry H. Sturs:s. . I Wiliium $1'rycbie

P. C. Kellam...... l .tot'" Scott..

Ollie Robins. . l John Scoli

J. S. Robins. .... l 
lohn Scott

I

I 
r. cat 

I 
rohn scott . '

I 
e. t'. xitt,,'ou .. 

I 

Jobn scott

1l
I Bdlard Brm.. . . l Jobn Scott

I Balard Bros.. . .. . l Custis. . "
I J. E. Crowder.... . l John $cott '

I 
re(y .... 

I

I Brucellears.... . I W..J.Porter'. '

I 
Tankard Nurseries.. 

l 
John $cott" . '

1910

1950

10.18

1948

1949

1948

19.17

r950

t942

1953

1900

1938

i918
1948

1948

19{9

1948

1950

1950

1949

1948

ls49

1950

1930

1950

1946

1950

1950

38

2n

25

25

25

25

oq

=:,

'io
9l

25

25

25

35

35

25

25

23

30

10

8

1'

6

6

10

2

7

25

=

F

I)v
t)

J

T

J

.I

D

D

D

D

Dv
J
t)

D
J

J

J

J
Dv
J
J

J

.I

J

J
J

J

J

J

=

270

169

161

168

163

230

70

295

194

t2-18
200

168

168

169

16{

168

22

168

vt
99

l2:l

160

240
95

142

210

49
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Measurenent: gpn, gallons per minute
Temp,, temperature
Fm, formation

83

'
-la
d:E

=:.-.63q+s
EJ=
E9E
€Es

'
BEMARKS

2

6-4%

t6-10

8

16*8

t,
6

4

J

3

Pleistocene
Miocene

Miocene

Miocene

Miocene

Miocene

Mioceue

Pleistocene (?)

Mioceue

Miocene

Pie:stocele
Miocene

Miocene

Miocenc
Miocene

Miocenc

Miocene

Miocene
Pleistoceue

Miocene
Pleistoceue (?)

Pleistocene (?)

Miocenc

Pleistocene

Miocene

Miocene
Pleistcene (?)

Miocene

Miocene
Pleistocene

Columbia Group
Yorktown Fm

Yorktown Fm

Yorktowu Fm

Yorktown tr'm

Yorktown Fm

Yorktown (?1 Fm

Columbia (?) Gr.

St. Marys Fm

Yorktown l'm

Ootumbia Group
Yorktown (?) Fm
Yorktown Fm

Yorktown Fm

Yorktown Frn
Yorktowl Iim

Yorktown Fm

Yorktown Fm
Columbia Group
Yorktowr Fm
Columbia (?) Gr.
Columbia (?) Gr.

Yorktoun Fm

Columbia Group

Yorktown Fm
St. I{arys Fm
Colunbia (?) Gr.
Yorktown Fm

Yorktown Fm
Colunbia Group

I
2

2

2

2

I/t
2

2

2

2

2

2

2

z

,
3

-3.1

-32

-30

-34

-31

-31

-8
-26

-23

-23

-o
flows

310

30

50

16+

16r,4

150

200

200

100

15

JO

161

l6+

16+
I

11+
18.V2

11

13+

25

flows
28

rdf
23

D

PS

D

D

D

D

I

I

AI)

I

l)
I
I

I
D

D

L)

D
D

D,I
D
D

l)

I
I
D
I

D
I

See analysis, Table 8. Temp., 66" F.
Screen, 160-190 ft. 13 ft. drawdown after

pumping 310 gpm. Tesied at 746 gpm

with 37 ft. of tlrawdown.
Pulled pump line in 1952 to r€move stuck

jet. Water from gravel.

Reported sofi. Two housm and one siore
use well. Water from coarse gravel,

4 ft. of drawdown after 4 hm. pumping 16

gpm. Water from gravel.

Two houses use well. Water from gravel

and shells.

45 {t. of drawdown in 24 hrs. pumping 200

gpm. Gravel packed.

See analysis, Table 8. Collected in 1945(?);
well later abandoned (1952) becaue
increming saline contamination.

19 ft. of drawdown after 24 hrs. pumping at
200 gpm. Drilled to 230 ft.

Water contains iron.
See analysis, Table 8.

See analysis, Table 8. Another similar well
at this location.

See anallris, Table 8. Casing set ou "rock."
Supplies 5 houses. Water from gravel.

Supplies 2 houses and motel. Water from
gravel.

Supplies 2 houses. 4 ft. of fuawdown after
pumping 16 gpm.

Aquifer coroists of 9 ft. of gravel.

See ualysis, Table 8. Temp., 64'F.
Reporied soft.
Supplies two houses,

Shallow well at this location failed. Water
from sand.

I ft. of drawdown after t hr. puping 25
gpm'

Another similar well at this location 83 ft.
deep. Verylittledrawdown. Waterfrom
coarse sand. )

.:..........
See analysis, Table 8.

Water from coane sand aud shells.
Reported soft. Yields less at low tide.

Two other similr wells at this location, at
depths of 51 ft. Water from gravel.

4

6

7

10

1l
12

l3

l4
17

l8

t9

20

21

22

23

24

25

26

28
29

30
31
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Type ofwell: D, ddlled; Dv, diven; J, jeited

Use ofwater: D, dometic; I, indwtrial; In, inigation; PS, public supply;

S, stock; Ab, abardoned; Obs, observaiion

LOCATION Owner or Tenant

Teer,n 6.-Continued

40

4le
41b
t9

44^
44b

45

46

47
48
49

50a

50b
ot

52

54

to
oo

58
59

60

61

0.5 mi. SW of Jamesville. . ... .. .. .

2 mi. S of Exmore.. . .l
1.5 mi. NE of Silver Beach......... 

I

1.5 mi. NE of Silver Beaeh. ........ 
I

2mi.NWof Nasawadox. 
I

2.5 mi. S of Exmore 
I

Silver Beaeh. 
I

0.5 mi. S of Sitver Bemh............ 
I

$'1"-,i;J"lu":* .

Nrumwadox.
Nmwadox.

Franktown.
Nmsawadox.............. .......

1 mi. S of Franktown..............
1.5 mi. SW of Franktown...........
2 mi. SSW of Nmsawadox, neu

Kellam tr'ield
Bridgetown. .

Birdsnest. . .

3 mi. SW of Bddgetrown at Vaucluse.

i.5 mi. SE of Birdsnest............

Machipongo........

Macbipongo.

Machipougo.

Machipongo.

2.5 mi. W of Machipongo.........
2 ni. NW of Emtville..... ... ....
1.8 mi, NW of Eutville. . . .......
2.5 mi. ENE of Eastville, at Kendall

Grove
0.8 mi. NE of Wilkim Bemh.. . . . .

0.8 mi. W. of Emiville.
Eastvitle..........

Emtville......
Eastville. .

0.5 mi. E. of Wilkim Beach.. . . . . .

W. L. Chandler.. ...
School. . ...........

^.'''''''''.'...'''DleDam.-..,........
JohnS.Turner.....,

James G. Scanlan....
B.M.Mears........
C. J. Prettyman.....
Aler G. Mitcheil. . . .

Curtis Jones.... r...

Dr. I[m. J. Stugis
Northamptou Lbr

T. K. Buron. .... ..
EltonE.Gunter.....
C.Wrd............

Richud S. Floyd.. ..
Kellam.... .. . .... ..
V.E.Minich........

Elgenlritz Nursery
Corp.

Sydnor Test Hole. . .

School. . . . . . . . . . . . . .

School.-............
W. R. Shannonhowe

Mrs. G. E. Coulbourn.

Wm.T.Savage.....
J. E. Johuston. .. .. .

Mrs. Serna Harmon..

Town of Eastville. .

Town of Emtvilie. .

Willian Lawson.. . .

BenMeam.........

FredKetlan........
John Scoti...... . ...
Wm.J.Porter.......
Wm.J.Porter......
JohnScott..........

JohnScott..........
C.J.Prettyman.....

JohnScott..........

John Scott......... .

Layne-Atlantic Co.. .

li:'::ii
JohnScott..........
llerbert Senn.......
John Scott..........

Tiachua. ..........
Wm.J.Porter......
Long....... .... ....

Sydnor Pump & Well
Co., Inc.

Sydnor Pump & WelI
Co., Inc.

JohnScott..........

E. P. Dryden.......
George Bradford. . ..
*i:i:i::lT:

Wm.J.Porter......

JohnScott..........
M. A. Pentz...... ..

M. A. Pent2........
M. A. Pent2........
'''"" : " " '

Johu Scott........ . .

34

36

37
38

39

62

63

o4

oo

oo

o1 Emtville

3

o

=

ts

J
Dv
Dv
J

J
J

J

J

O
E.E
E6
6:

=d
'io
h9E:

20
25

20
20

30

J
D

J

J

J
Dv
I

Dr
J

1953

1951

1951

1947

1941

1949

1954

1934

1949

1951

t952

1949

1946

1949

1939

1949

1938

1950

1937

82

78

6C

60

90

2l
185

40
18

200

t2
8
8
lt
7

265
304

80

82

100

t2
128

30
172

98

14

210

365

23

49

20
22

95

30

134

30
30

30
30

I
20

30

3

8

2l Dv

D

D

J
J

Dv
Dv
J
Dv

J

J
D

D
D
Dv

25

25

25
ZD

28

20
20
19

10

30

30
30

30

30

1947

r945

1953

1953

1952
1940

t952

1947

1951

165

138

111

I4

189
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Geologic
Age

2
t

Miocene
Pleistocene

Miocerie
Pleistmene {?)
Miocene

Pleistocene
Miocene

Pleistorene
Pleistocene

Miocene

l
2

I
ry
2

18-6

2

4

6

t.
2

6

1

2

6

Miocene

Miorene

Pleistocine (?)

Pleistcene

Miocen€

Pleistocene

Mioceno

Pleistmene

Miorene
Mimene

Pleistorene

Miocene

Miocene

Pleistocene

Pleisto:ene

Pleistmene
Pleistocene

Miwene
Pleistwire

Mioene

Mimene
Miocetre

Miocene
Miocene

Pleistorene

Miwene

Principal Watsr-Bearing Zono

Stratigraphic
Unit

or Named
A ;uitet

Yorktown Fm
Columbia Group
Yorktown Fm
Columbia (?) Gr.
Yorktown Fm

Columbia Group
Yorktown Fm
Columbia Group
Columbia Group
St. Mar:,s Fm

St. Mays Fm
St. Mays Fm

Colubbia (?) Gr.
Columbia Group

Yorktown Fm
Columbia Group
Yorktown Fm

Columbia Group
Yorktown Fm
Yorktown Fm

Columbia Group

Yorktown Fm

St. Muys Fm

Columbia Group
Columbia Groirp

Columbii Group
Columbia Group
Yorktowa Fm
Columbia Group

Yorktowu Fm

Yorktown Fm
Yorktown Fm

Yorktown Fm
Yorktown Fm
Corumbia Group

Yorktown Fm

:'a

EE9

!oG

.g€E

(*)

-10(-)

(-)
-ro
-9

-28

-8

_;

-22(-)

-26

-15

(-)
-14

1_l

flows

-13
-46

-t1:19
-4

_23

GnouNo-WerER RESouRCES

Mwrement: gpm, gallons per minule
Tehp., temperature
Fm, foimation

t

D,S
PS
D
I

D,S

D
D
D
D
D

PS

D
I

D
D,S
D

D
D

D,S
In

D,I
In

PS

PS

I

D
D,S
D,8
D

I

D,8
PS

PS

PS

D

to
20

3

It

150

l6

15

4

lo

I
5

60

It
20

2

l5
ID

200

85

REMABKS

Reported soft.
Reported soft.

Five similr wells at this location.
See amlyris,lTable 8.liTemp., 6?" F. Stains

clothes.
Se amlysis, Tabte 8.
Supplies 7 cabins.. Water from

- 
Reported soft.
See analysis, Tabte 8. Temp.,65. F.
Reported saline. Pumps smd when hov-

ily pumped. Waier from 6ne duk gray
smd.

Test hole, uot in use.

Se analpis, Table 8. Six screro between
160 ft. and 3fi) fi. Drilled to B2t ft:

4 ft. of drawdown afier 3 hn, pumping 6 gpm
See ana\nis, Table 8. Water from smd and

shells.
Water from core sad.
'See amlysis, Table 8. Temp,, 6g. F.
Seven ft. of drawdowu after E hm. pumping

15 gpm. Water from cqm md.
See aualysis, Table 8. Temp., 65. tr'.
Suppliro 2 house.
See analysiS, Table 8. Temp., 61. F.

Se analysis, Table 8.

Tct hole for well 54.

Scre6.set at 21G220,2i0 266,and 291-B0t
ft. Pump rod set ai 195 fi.

See analysis, Tab:e 8. Temp., Zl" F.
Two other similar wells at this ioetiori at

depth's of 46 ud 48 ft.
See ahalyris, Table 8. Temp., 6?. F.
See analysis, Table 8. Temp., 69. F.
See aoal1ris, Table 8.
See ana\sis, Table 8.

See anafusis, Table 8. Tenp., d!, F. Sllght
orgaqrc dor,

lYater from come sld.
See analysis, Table 8. Well is not io use;

screen filling with md.
Specifi: capacity, 2.5 gpe/ft. of. drawdown.
Specific capacity; 1.9 gpm/ft. of drawdown
Se ana\tis, T.rble 8. Temp., Zd. _F. lJtai r

cmking utensils.:

\Yater from fiae reddish snd.

34

oo

38
eo

10

4la
41b

44a

44b

45

to

48

49

ffia
50b

5l

52

51

cc

56

57

58
ov

00

6l

62

64

OD

oo



86

82

83a

83b
64

6D

86

08

69

70

7l

72

73

74
la
76

78

79

80

81

91

93

s4

95

96

97

98
oo

87

88

89

90

Tesr,n 6.-Continued

0 5 mi. S. of Emtville
1.3 mi. S of Eastville.
I 8 mi. NE of Cobbs.

0.1 mi. N of eheriton

VrncrNre Drvrsrox oF MINERAL.RbSOUNCTS

Type of well: D, drilled;.rDv, drivon; rI, ietted
Ure of water: D, dommtic; I, indusirial; Irr, irrigation; PS, public supply:

S, gtoak; Ab, abandoned; Obs, obcervation

LOCATION, Ownsr or Tenanl

C ,q lor

Cher'to1....... .l
Cheriton.........
Cheriton...:..,..
Cheritonr,lx . 

j:;::,

Cheriton....... ..
Cheriton....... . .

Cheriton....,. -.
CheriNon........
Oysier...........

1948

0.3 mi. W of OYster. . .

O,yster........ .,,

Oyster. . .

Olster. . .

Oyster. . . .

Oyster....

N Bank, end of King Creek . .

0.5 mi. NE of CaPe Cbartm.... . .

Cape Charle.

Cape Charle.......

Cape Charlm.
Cape Charles.

Cape Chules.

Cape Cbarles.

0.5 mi. N of Seaview

0.3 mi. NE of Seaview.

0.3 mi. NE of Seview.
1.5 mi. W of Seaview, at Fairview '

1.5 mi,SE of CaPe Chures on E bank

of Old Plmtation Cruk

1951

1945

1949

1910

1900

1927

1938

1927

t927

1949

1949

1945

1951

€3
=-66

=d

30

30

20

30

30
19

20
20

20

20

2n

20

0

17

7

t0

8

25

25

25

::'to
19

5.,

=

F

J
Dv
D
D

J
Dv
Dv

Dv
J
J
J
J(?)

Dv
J

J

T

D
D

J
J
,t

Dv
Dv
Dv

=

302

2l
22

296

80

300

170

271

63

302

299

299
182

26

r85

r85

300

90

150(?)

185

165

185

,810

195

210
t75

80

105

105

l6

34



c

=

2
r%
ll/t

2

Geolo0ic
Aos

2

1t4

iii
I

2
I

2

Miocene
Pleisteene
Pleistocene
Miocene

Miocene

Miocene
Pleistocene
Miocene
Miocene

Ploistoeene
Mioceqe

Miocene
Mimene
Miorene

Pleistocene
Miocene

Miooene

Mimene

Miocene
Mioene

Micene
Miorene

Miocene

Cretrceous (?)

Miocene
Mioeene

Miocene

Miocene

Miocme
Mimene
Pleistoene
Pleistmeue
Pleistowrc

t
2

M
4

2

2
t
rr4
r%
I

GnouNo-Werun Rrsouncns

Principal lvat€?-Bcaring Zooo

]

I st. uu"y, r- | -*
I ColumbiaGroup 1......
I Columbia Group | -18

I 
Yorktown Fn 

I 
-,t

I 
Yorktowr Fn 

| 
-t

I Yorktown Fm | -13j ColumbiaGroup 1.......
I YorktownFm 

I

] 
Yorktown Fm 

I 
,-,

I Columbia Group | (-)
I Yorktown Fm | (-)
I Yorktowu Fm | (*)
I Yorktown tr'm I -14

I 
Yorktown Fn 

I 
sows

I Columbia Group | -22

I 

Yorktown Fn 
J 

flows

Yorktown tr'm | flows
Yorktown Fm 

| 
fows

Yorktown Fm | ,-,
Yorktown Fm 

I 
Ao"s

I

Yorktown Fm | -r,
Yorktown Fm 

| 
-6

Yorktown Fm | -O

I
Potomc (?) Crcu01........

I
Yorktown Fm l -20
Yorktown Fm I tta
Yorktown Fm 

I 
-r0

Yorktown Fm 
I

Yorktown Fm | -lz
Yorktown Fm I -18
Columbia Group | -Il
Columbia Group | -,21
Columbia Groun 

1.. 
.....

25

.:
ID

16+

20

33

21

D
D
D
D

I

D,S
D
D
D
Ab

D,S
I

i

flows

7

l5
16+

r00

D
D,I

Ab

Ab

300

645

r47

20

ld+

m
PS
Ab

PS

D
D
D

D,S
D

;:e
:::
9::
E+E
'io€

.E€E

Mmurement: gpm, gallom per minute
Temp., tempmtw
Fm, fmation

BEMARKS

Drilled to 307 ft.
See ana.tysis, Table 8.
See analysis, Table 8.
Supplim 3 hou6. Water fron 6ne light

gay mnd.
2 other similu wells at this locatiol; total

pumpage 16* gpm.
Water from fiae sud and shells.
Sile anatysis, Table 8.

::::l'::'l:::l
From Bulletin 5, p.245.
Reported soft.
lVater fiom sand and shell6.
Water from frne sald.
:ee analysis, Table 8. . Yields lcs at low tide.

Well covered by hrgh tide.
. ee anallris, Table 8.
See analysis, Table 8. Another simila well

at this lmation, 183 ft. deep.
See analysis, Table 8.
See analysis, Table 8. Two other similu,

wells at thrs lostion, both 185 ft. Water
from sand aad shells.

Repcrted hard.
See analysis, Table 8. Two other similar

wells at this lwation, both l8d ft. One
drilled by Porter, Water from sand and
shells.

Water from cme sand.
Necessuy to redrill io 300 ft., originally g0

ft. Water from shelts.
From Builetin 5, Va. Geol. Survey, page 2.i6.

Twt hole; nevu ued.

Well relined Much 1940
Drawdown 65 ft. while pumping 648 gpm.
Contains some sali. No odor. 110 fL

drawdriwr while prmping l4Z gpm.
12 8Gft. wells in use, 1952.

Waier from shell bed.

Se analysis, Table 8. Temp., 09. tr'
See analysis, faUfe g. T"-p., ig. F.
Reported soft. I{ater from fine whjte sard

87

68

69

70

7l

72

to
,o

78

lv
80

8l

82

83a

83b
81

85

86

87

88

89

90

9l
92

93

94

96

96

s7
98
oo



88

No.

100

101

102

103

104

105

106

107

108

109

110

111

Il4
115

ll6

118

119

120

123

124
125

126

127

t28
130

131

132

lJo
136

138

139

Vrncrwrn DrvrsloN or

Teer,n 6.-Continued

LOCATTOt{

2 m.. SW of Seavrew

0.5 mi. $ of Seaview

0.5 mi. S of Sqview

0 5 mi. S of Seaview

0.5 mi. SSE of Seaview.:...... " '
2.3 mi. NNW of Capeville..... " '
2 mi. NNW of CaPeville. . . . .. .. . '

1 8 mi. NNW of CaPev-IIe..........
2 mi. N NW of CheaPside, near mouth

ofOdPlantationCreek
2 mi NNW of CheaPside, Dear moutb

of Old Plautation Creek

2 mi. NNII of OheaPside, near mouth

of Oid Planiatiou Creek

1 8 mi. NNE of CaPeville. '

1.5 mi. NW oi Capeville.... " " '
1.3 mi. N of Cheapside...... " "
1 mi. NNW of CaPevilte.... " " " '

1 mi. N of CheaPside. .""""'
1.5 mi. NW of CaPeville..... " "

1 mi. NW of CaPeville. " " "

0 8 mi. N of CheaPside.. " '. '

0 8 mi. NW of CaPeville '

0.8 mi. WNW of Capevilte.. " '

0 8 ni. NNE rif CheaPside " '

0.8 mi. NW of CaPeville '

03mi.N of CaPeville.. "'
0.1 mi. NW of CaPeville. . " ' '

0.3 mi. SE of CaPeville " "
0.8 mi. N of Townsead . " '

0.8 mi. N of Townsend.. " "'

0-8 mi. SSW of CheaPside. . "
1mi,WoITowmend.'.""'
0.3 mi. W ol Towmend " '

0.3 mi. W of Towmeud .. .- '

0.3 ni. W of Towmend.. '

Owner or Tenant

W. J. Gofrgon. .....

RatphLong.........

Ralph Long. .. .

Ralph Long.....
Scott.......... .

Frank D. Scott..
Kemper Gofrgon
Richud Brown. .

G. F. Parsons. . .

G.F.Parsons.......

G.F.Parsons.......

Mn. L. D. Bull.....
G.E.Scotl.........
RolandBelote......
A.H.Hunt.........
RolandBelote.......
HarveyBelote......

Capeville Lumber Co.

HumeDixon........
v. M. Marti:"...,. ..
Mrs. Muy A. RolleY.

Wm. PmoN.......

tr'rankPmons......
II. Richardsor. . .. ..
C. E. Culver & Sons.

IlumeDixou........
M. G. Scott.........
M.G.Scott.........

L. T. Nottiugham...
Ilenry D. Wrren. . .

Mrs. D. K. Loag....

D. Whitehead....

Mary. D. Wilkim. . .

MrNnnel'RESoURCES

Type of well: D, drilled; Dv, driven; J, jetted

Use of water: D, domestic; I, industrial; Irr, inigation; PS, publiq supply;

S, stock; Ab, abandoned; Obs, obeervation

John Scott. .. .

John Scott. .. .

JohnScott....
Wm. J. Porter
Ashby.......

Wm.J.Porter-....

Wm. J. Porter

Fred Kellam.

1951

1949

i949
1948

1953

1952
1949

1954

1951

lg52

1947

rs47

1949

i;;i
1952

1950

1951

1952

1950

1951

1920

3

o

]

F

=-:9
:d

3o
i.3

16

99

Dv

J

.t

J
Dv
J
Dv

Dv
Dv
Dv
Dv
Dv
J

I

Dv

J

J

J
Dv
Dv
Dv

DY

J

Dv

20

20
20
20

20

20

20
20

20
20

20

20

20

20

20

20

20

20

20

20

20
20

20
ll

4

4

6

20

20
20

20
20

160

105

llt

27

140

40
125

101

119

t7
27

20

30
20

120

t44

30

88

134

104

100

101

OJ

30

20

102

25

117

2l

112



=

o

I I PleistoceDe

2 | Mimene

2
2

2 lMiocene

Miocene
Miocene

Miocene
Pleistocene
Miocene

Pleistocene
Micene

Mimene

Pleistrene
Pleistocene
Pleistwene
Pleistocene
Pleistocene

Miocene

Miocene

Pleisicene
Miocene

Miocene
Miocene

Miocene

Miocene
Pleistocene
Pleistocene
Pleistwene
Miwene

Mimem
Pleistmene

Miocene

Pleistocene

Miocene

,
2

1

t
I

2

r%

Principal Water-B€aring Zons

Columbia Group

Yorktown Fm

Yorktown Fm
Yorktown Fm
Yorktown Fm
Columbia Group
Yorktown Fm
Columbia Group
Yorktown Fm

Yorktown Fm

Yorktown Fm

Columbia Group
Columbia Group
Columbia Group
Columbia Group
Columbia Grouir
Yorktown tr'm

Yorkiown Fm

Columbia Group
Yorktown Fm
Yorktown Fm
Yorktown Fm

Yorktown Fm
Yorktown tr'm
Colmbia Group
Columbia Group
Columbia Group
Yorktown Fm

Yorktown (?) Fm
Columbia Group
Yorktown Fm

Columbia Group

Yorktown Fm

GnouNo-WATER RESouRCES

_13

-;; h;

flows

l-^

I !;a
I Ei:
I E?€
t'*a@

I Ea:

IO

12+
tt
40

'

D

D

In
In
D
D

D,S
D
D

Irr

D
D
D
D
D
D

_16

-i;
_14

-10

...'...
flowed

-31(?)
_22

D
D
I
D
D
Ab

D,S
D
D
D

D,S
D,-
D

D

D

89

Mmurement: gpm, gallom per minute
Temp., temperature
Fm, fomation

BEMABKS

Fou similar wells on fum; two pmped as
unit to supply home.

3 ft. of drawdowu after pumping 2 houn at
15 gpm.

Supplies pond.

Supplies pond.

Water from shells and snd.
Necssy to redriye often.
See aualysis, Table 8. Wster from sand.
See analysis, Table 8.

Sme aquifer m 10ts110, Chert (?) bed at
60 fi. Dri led to 135 ft.

See anafuris, Table 8. Supplim sml iniga-
tionpond. Noscreenlopenend. Water
from shell bed,

See analysis, Table 8. Supplieq smalt inig*
fion pond. No screen; oped eud. Water
from shell bed.

See analysis, Table 8. Temp., 67" J'.
Reported soit.
See analpis, Table 8.
Reported soft,
Reported hard.
See analysis, Table 8. Shallow well at this

location gres dry in summer. Water from
sand.

See analysis, Table 8.

shells.
Reported soft.
Se ualysis, Table 8.

See malpis, Table 8.

See analysis, Table 8.

sand and fine shells.
Water from shell bed:
See analJsis, Table 8.

Water from sand aed

Water from shell bed.
Water from btack

Reported soft. Necewy to redrive often,
Reported h*d.
Reported flowing in 1920. Well d*iroyed

in 1930. Unuually deep for driven well.
See analysis, Table 8.
'ee ana[sis, Table 8.

ee anal6is, Table 8.

tory shallow well.
shells.

Went dry in 1950. Reported hard. Watei
frol smd.

See nnalysis, Table 8. Shallow well at this
location abandoned becawe of abundaot

100

101

102

103

104

r05
106

107

108

109

111

114

ltt
116

tl7
118

119

120

t24
t25

126

taa
128

130

131

t32

rto
136

r37Replace ureatisfm
Water from sand md

lron ia water. Water from smd and



90 VrncrNre Drvrsrox oF MTNERAL Rnsouncts

Type of well: D, drilled; Dv, driven; J, jetted

Use of water: D, domertic; I, indutriah In, inigation; PS, public rupplv;
S, stck; Ab, sbudoned; Obc, obeenetion

LOCATIOITI Own* d Tenant

T.rnr,n 6.-Continued

Tomend.......................1
03 mi, S of Townsend. . ..........
05 mi, S of Towmerd. . . ...... .. .

1 mi. SE of Townsend.............

0.5 mi. S of Townsend. . ......... .

0.5 mi. SW of Towrend.
0.3 mi. ENE of Kiptopeke Bmh.. .

0.5 mi. ENE of Kiptopeke Berh....
0.5 mi. ENE of Kiptopeke Bach....
0.3 mi. E oI Kipiopeke Beacb......

Kiptopeke Beseh...
0.5 mi. SE of Kiptopeke Beach. . . . . .

140

140

160

l5r

153

154

159

1949

1951

1947

1952

1948

l95l

1950

1949

1951

1949

160

161

163

164

165

166

167

1e8

109

t70

0.8 mi. SE of Kiptopele Beach

1,5 mi. N of Kiptopeke. .. . . . .

1.5 mi. N of Kiptopeke........
2 mi. NE of Kiptopeke........

0.8 ni. N of Kiptopeke...... ..

0.5 ni. NNE of Kiptopeke..... . . . .

0.8 mi. NE of Kiptopeke. . .........

0.3 ni. E. of Kiptopeke.............

03 mi. E of Kipiopeke.............

Cape Chules Air Force Bre.......

Cape Cbults Air Force Bme........

Cape Ctrules Air Forre Brc.... . . .

Cape Chulm Air tr'orce Bse.. .. . . . .

Mn. S. R. Bull.
Chsle R. Bult.

Lucy and 
"Qally

HumoDixon........

W. W. and H. Dixon.

LucyDixon.........

U. S. Air Fme. . .. .

Mrs. Pffiom........
Mrs. Kenneth Pusey.

Wm.Heath.........
L. D. Bull........ ..

C.Wad............
U. S. Cost Guard.. .

II. Kel1am..........

L. Mem..... .... ..
Mrs.Whitehead.....
WalterPmom......

Yiryinia Ferry Corp.

J. B. Latimer.......

Elliott-.............

.Iohn Scott..........
Wm. J. Porter. . .. . .

;;;;;;;; .

I[m.J.Porter......

J. Man...........

Wm.J.Porter......

i*^:ll'::::.

John Scott...,... ...

Chrle R. Bull.....

JohqScott..........

John Scott..........

S. U. Griaalds......

LayneAtlantic Co...

layneAtlantic Co.. .

LayneAtlmtic Co.. .

171

r72

173

r74

t75

t?6

fi7

r78

1946

1949

1944

1940

1949

r951

r954

1954

1954

1944

U. S. Air Force. ... . .

U. S. Air lorce. ... . .

U. S: Air Force......

20

20
20

6

20
20

20

a
€g
=o€a
EE

EE

20

20
20

20
25

26

26

25

20

20

20

10

20

20

10

10

l0

r0

]

F

DN

Dv
J

Dv
Dr
J

D
J

Dv
J

J

J

DY

D

D

D

D

=

24

46

90
91

103

87

10

D

230

t2
60

179

93

14

154

227

48

t)

28

85

66

58

74
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Principal Water-Boaring Zone

Pleistoene
Pleistmene

Miocene

Mioene

Mioeene
Mioceue
Pleistocene

Pleistoene
Pleistoene
Pleistocele

Mio:ene
Miocene

Pleistocene

Miocene

Pleistmene

Micene

Miocene

Pleistcene

Pleistocene

Miocene

Pleistocene

Miocene

Miocene

Pleistocene

Mioene

Stratigraphic
Unit

or Named
Aquifer

Columbia Group
Columtria Group
Yorktown Fm
Yorktown Fm

Yorktown Fm
Yorktown Fm
Columbia Group

Colqmbia Group
Columbia Group
Columbia Group

Yorktown Fm
Yorktown Fn

Columbia Group

Yorktown Fm

Columbia Group
Yorktown Fm

Yorktown Fm

Columbia Group

Columbia Group

Yorktown (?) Fm

Oolumbia Group

Yorktown tr'm

Yorktown tr'm

Columbia Group

YorktowdFm

Geologic
Ago

r8-6
,

2

4

t

GnouNn-Wernn Rnsounces

Mmuement: gpm, gallons per miriuto
Temp., temperstm
Fm. formation

gv

k 
=eE9e

:E;

'P: 
=<-6=

27

40

35

i
REMARKS

Bitter ttrte reported.
See analysis, Table 8.

See malysis, Table 8. Water from shell bed,
See analysis, Table 8. Another well st this

location 96 ft. deep. Watq from sand
and ehells 85-91 ft,

See analysis, Table 8. Water from shell bed.
See analysis, Table 8. Used for fue control.
See amllris, Table 8. 3 other siuilar wells

at this location supplying small iryigation
pond. Water from wbite sand.

Reported soft.
Reported soft.
See analysis, Table 8. Another well 40 ft.

deep at this locatio.
Specific capacity, 2.9 gpm/ft. drawdown.
See analysis, Table 8. Water from gravel.

Shallow well at th s locaiior contaminated
with oil fron fuel tank.

See analysis, Table 8. Several old wells at
this location at depths from 38 to 40 ft.

Seeanalysis,TableS. Limitedyield. Con-
siderable di6culty encourtered in drillire
well.

Reported hard.
See analysis, Table 8. 1 % ft. of drawdowD

after 8 hrs. pumping 25 gpm.

See analysis, Table 8. Shallow weh warer
at ihis l@ation wN unsatisfactory because
of abundant iron.

See aualysis, Table 8. Well deepened iu l95l
became it went dry.

See matysis, Table 8. Washed up shells
from surface to 42 ft.

See aaalysis, Table 8. Tmi hole drilted to
299 ft. No aquifer encouutered after
gravel and shells at 73 ft., however.

The shallow aquifer in this location is fine
white sanl vhich 6lls the well scrrem in
about otre year,

14 ft. of drawdown while pumping 27 gpm.
Statiotr well 1.

lee analysis, Table 8. 15-ft. drawdom
while pumping 40 gpm. Siatioa well 2.

24-ft. drawdown while pumping Bb gpm.
Station well 3.

"ee analyris, Table 8. (Tbis well uo-longer
used,)

D
D
D

.D,I

-10
-37(?)

'.'...:

D,S

D.S

D

-.'ln

D
D

D.S

50

-16

-20

-7

-8

-8

D,S

D,S

D,S

D

D,S
D,S

D

D

D

D

Ab

9t

140

146

150

151

r66

t67

153

r54
159

1S0

161

163

164

165

168

169

170

l7r

172

174

r /o

t76

177



Tenr,n 6.-Continued

Vrnen{re Drvrsrox or MrNnner- Rssounces

Type of well: D, drilled; Dv, driven; J, jetted

Use of rats: D, domctic; I, industriel; ln, inigation; PS, public supplv;

S, stck; Ab, abandoned; Obs' obsenation

Ownor or Tgnant

o

20

1960

69e5-

=3
Eg

0

,

F

D

'

60

180

USGS
T€t

Eote I

USGS
T6t

Eirle2

D

D

I ,001

t65

65



GnouNp-We:rrn Rnsouncns.

Meaauemetrt:. _ gpm, gallons pc minute
Temp., temp€Btue
tr'm, formtion

93

Pamunkey (?)

Group

;

Ab

T€st
hole

Tet
hole

REMABKS

Ststion well 4.

Flom slightly duing bigb tide. Well
abaodoned: water brackish,

See log, Tabts 7. Drilled to 4?0 fmt.
Screened iqterval, 46G465 fret, produced

)d gpm. Several good mter-bear ng
gorm of shallower depths were uot 'es ed

See log Table 7; aualysis, Table 8 DrJied

to 100 feei. Scrcned interva!, ti&65 feet.
produed 16 gpm.

180

USGS
Tst
Hole
I

UJGS
T6t

Ilole 2

o

'c

o

-l I smfiffaphic
Goologic I UnitAgo I or Named

I 
Aquiter

6?
:]-
g=o

E::
E+t
'?oo

E€E

18,6

3

Princlpal Wator-Bearing Zono
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Tenrn 7.-Logs of wells in Northampton County, Virginia

U. S. Geological Survey test hole I, Capeville Elementary School, at Capeville
(Drilled by Sydnor Hydrodynamics, Inc.)

(Sample descriptions by G. C. Tibbias, Jr.; correlations by F. Stearns MacNeil)
Altitude, 20 feet

Thickness Depth
(feet) (feet)

C,olumbia Group (Pleistocene) :

Topsoil; reddish; traces of fine sand; silt; abundant clay .. 7 7

Sand, iron-stained, brown to white, co:rrse to medium,
quartz; black sand from 35 to 53 feet; l8-inch to %-inch

;#-':t::: :::::: ::i::: :*:::l:::' :i":::::':: -, 53

Chesapeake Group (Miocene):

Yorktown Formation:

Clay, medium-gray, sticky, silty; scamered shell fragments;
roughlimestonechips .........9 62

Clay and shells, gray and white, silty; abundant mica;
quartz pebbles from 70 ta 90 feet; shark teeth ........ 28 90

Shells, white, fragments; traces of clay and silt; hard chert
chips from 110 to 130 feet; varicolored quartz pebbles
from 115 to 125 feet; cleai quartz pebbles from 125 to
130 feet; greenstone pebbles up to %-inch in diameter,
from 125 to 130 feet; water-bearing zone .. .... 40 130

Clay, gray-green, soft; very abundant shell fragments, in-
terbedded (shells possibly 5O%); sandy, hard clay bed

from 137 to 138 feet; silty; iron stained quartz pebbles
at 145 feet . . .. 30 160

Silt, gray-green, clayey; scattered shell fragments......... 10 170

Shells, white, broken; trace of clay and silt; quartz sand

at 180 feet; water-bearing zol:le .. . ..... 35 245

Clay, gray-green, soft; very abundant shell fragments..... 10 215

Sand, gray, quartz, very silty; scattered shell fragments;
scattered quartz pebbles; black sand; clay ...... 25 240

Clay, dark-gral, heavy glauconitic; scattered quartz pebbles 7 247

Sand, black, fine; abundant shell fragments; clay; scattered
. quartz pebbles; possible water-bearing zone ............ 4t 292

Clay, gray-green, heavy; scattered shells; black sand; sand

lens from 306-308 feetr 6-inch marl streak at 310 feet. . -. 18 310



GnouNp.'Waren Resouncrs.

Tesr.E 7 (Continued)

U. S. Geological Survey lest hole l-Continued

: 'l[f;" HS
Chesapeake Group (Miocene)-Continued

St. Marys Formation:

,., .Sand, gray, quartz, fine; abundant clay; abundant shell
fragments.i marl streaks at 3ll and 314 feet . ... lj tls

Sand, dirry white, quartz, very fing glauconitic; trace of
clay; abundant shell fragments; possible water-bearing : i l

zone. .....i...........,,...2i. 3i0
Ary, grry-greerq soft, very sandy; scattered shell frag-

ments; wood chips; sueak, of merl at 376 fe*; beds of .
very hard marl from 405-508 feet ... .......... 7j +Zj

9r,

Choptank Formarion:

Clay, grty-green, soft, very sandy; scattered shell frag-
rnents; wood chips; very hard marl ftom 4iJ4j9'feet.. lS

Chert, black, very hard 2
Sand, iron,stained, quartz, coarse; trace of clay; scattered

shell fra).rnents; possible water-bearing zone... ........ . 22
Clay, dark-gray, heavy, silty; scattered shell fragments .. .. 6

440

442

464
470

Well (U.S.G.S. test hole 2); rVlachipongo; rVlachipongo ftign S"froot
(Drilled by Syd-rlor Hydrodynamics." Inc.)

(Sample descriptions by G, Chase Tibbirts, Jr.; correlations by
F. Stearns MacNeil)

Altitude, 25 feet

' Thickness Dbpth
(feet)' (feet)

Columbia Group (Pleistocene):

Topsoil, reddish; fine sand; clay; silt 6 6
Sand, white and iron-stained; quartz; fine to medium

coarse; l/16-inch diameter iron-stained gravels from 20
to O feet; accessory black cherc fragments from l0 feet;
appearance of glauconitic.sand at 55 feet; very abundant
gray silt from 60 to 67 feet; water-bearing zone ........ 61 67

Clay, dark-gray, hard , .... .,.. . ......; ,, % 67%
. Sand, gtay, fine, glauconitic; abundant silt . .. ...: l0l 7g

$lil flli'.;#uo;; ;;;:;;"i ,r""i"", ,'; ::::.:.::: +Yn 'ri"
Clay, dark-gray, soft, sarrdy; silt; scartered small gravels;

shell fragments from 90 feet; harder drilling from 90 feet. 17 100
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Tesrn 7 (Continued)

Well 53, Machipongo; Machipongo High School (Sydnor test hole,

100 feet from U.S.G.S. test hole 2)

(Drilled by Sydnor Hydrodynamicsn Inc.)
(Sample descriptions by G. Chase Tibbitts, Jr.; correlations by

F. Stearns MacNeil)

Altitude, 25 feet

Thickness Depth
(feet) (feet)

Columbia Group (Pleistocene):

Topsoil, reddish, fine, sandy
Sand, iron-stained, quartz, fine to coarse; streak of brou'n

.clay at 25 feet; streak of dark-gray clay at 56 feet,
water-bearing zone .......... ...:................62 69

Clay, dark-gray; interbedded with coarse quartz sand

streaks; black organic specks . ......... 11 80

Chesapeake Group (Miocene):

Yorktown Formation:

Clay, dark-gray, solid; scattered shell fragments from 90
.. feet ..'...i ....50

Clay, gral, solid; interbedded coarse sand and shells . .... 10

Shells, white, broken; traces of clay end fine sand; water-
bearing zone .. ...,.'... 27

Clay, dark-gray, solid, silry, sandy; shell fragments ........ t3

Yorktown(l ) Formation:

Clay, dark-gray, solid, silty, sandy; shell fragments; trace
of hard chert gravels at 190.f€et .'.,.... ......20

Sand, gray, very fine, clayey; streaks of shell fragments.... '10

130

t40

r67

180

200

210
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